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PREFACE  TO  THE  FIFTH  EDITION. 


The  two  volumes  in  which  this  work  OTi^nally  appeared  were  so 
exteiudvely  rewritten  for  the  edition  in  one  volume,  published  in  1899, 
that  it  was  then  praoCioally  a  new  book.  The  author  gratefully 
M^nowle^es  the  &vor  which  exhausted  ^t  edition  in  about  a  year, 
and  which  has  o(mtinued  imd  strengthened,  as  shown  by  the  demand 
for  three  larger  editions  since.  On  each  oocauon  he  has  endeavored 
to  reqiond  by  revising  it  to  date.  The  volume  ctnitittues  to  embody 
the  exprnmoe  gained  in  the  House  of  Relief  (Hudson  Street  Hospital), 
where  tranmadc  oases  are  so  numerous  as  to  include  all  Uie  ordinary 
forms  of  injury,  and  most  of  those  which  are  rare.  So  wide  indeed  is 
this  clinical  field  that  a  number  of  lesions  were  first  obserx'ed  there  and 
described  in  this  work.  These  iacts  gave  the  opportunity  for  and 
seemed  to  justify  in  the  successive  editions  a  more  }>ersonal  form  for  the 
l>ook,  with  a  reduction  in  the  number  of  (juutations  of  liistorios  and  uf 
opinions  based  upon  single  cases.  This  enableti  tlie  author  not  only  to 
introdnce  such  additions  as  were  made  to  our  knowU-dge  of  the  subject  in 
the  intervals,  but  alsi>  to  adapt  the  work  more  specifically  to  the  needs  of 
the  practitioner,  especially  in  n^nl  to  diagnosis  and  treatment,  while 
the  requirements  of  the  student  of  special  subjects  were  heeded  in 
the  biblif^raphical  references,  which  were  largely  ungniented. 

Xotable  increase  in  our  knowledge  of  details  has  eonie  tiirough  the 
accumulation  of  <lata  obtained  bv  the  nse  of  the  J--ray  in  recent  and 
old  cases,  especially  in  fractures  involving  joints  and  the  small  bones. 
The  results  cnnstitute<l  a  prominent  feature  of  the  fourth  e<lition  and 
have  again  led  to  important  addition?  in  the  present  one,  where  tliey 
appear  largely  among  the  ol>servations  and  stiulies  oC  injuries  of 
the   lM>nes    of  the  wrist    and    foot,  and  of  fractures  and  dislocations 

of  the  ends  of  the  large  bones.     For  example,  important  additions  have 
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been  made  to  the  sections  covering  fractures  of  the  carpal  and  scaphoid 
Iwnes,  of  the  up{>er  end  of  the  radius  and  the  tarsal  bones,  and  dislocations 
of  tlie  Beniiliinar,  most  of  which  have  been  the  theme  of  many  recent 
papers  and  the  subject  of  many  obser\*ationB  and  experiments.  The 
reports  of  rarer  forms  of  injury  have  increased  so  greatly  that  it  has 
become  impossible  as  well  as  unnecessary  to  mention  or  quot«  them  all, 
and  I  again  thank  the  many  friends  who  have  so  kindly  sent  them  to 
me.  They  have  made  it  possible  in  several  cases  to  substitute  general 
clescriptions  for  the  quotation  of  one  or  two  examples. 

The  illustrations  have  been  freshened  by  the  addition  or  substitti- 
tion  (tf  about  thirty  new  cuts  and  twelve  new  skiagrams  in  the  platos. 

Lkwi8  a.  Stimhon. 
•^7  LicxiifaTON  AvFNL'E,  New  York, 

IiK)7. 
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FRACTURES  AND  DISLOCATIONS. 


CHAPTER  I. 

INTRODUCrriON. 


By  Fradure,  in  the  surgical  sense  of  the  t«rm,  is  meant  the  breaking 
of  a  bone  or  cartilage. 

The  liability  to  fracture  of  the  different  bones  of  the  body  varies 
greatly,  in  consequence  of  their  differences  in  size,  shape,  and  d^ree  of 
exposure  to  external  violence  or  extreme  muscular  action.  Hospital 
records  covering  periods  varying  in  length  from  five  to  eighty-seven 
years  have  been  tabulated  by  difierent  writers,  with  the  object  of  deter- 
mining the  relative  degree  of  this  liability ;  but  it  is  evident  that  such 
statistics  cannot  contain  all  the  needed  facts,. for  the  reason  that  patients 
with  fractures  which  do  not  necessitate  confinement  to  the  bed  do  not  so 
generally  seek  hospital  care  as  those  with  fractures  which  do.  Com- 
bined liospital  and  disponsarv  stati.^tics  are  more  nearly  correct,  but 
even  thoy  differ  considerably  from  one  another  in  their  percentages, 
possibly  because  of  differences  in  the  occupations  and  mode  of  life  of 
the  communities  which  furnished  them.  I  have  compiled  the  follow- 
ing table  from  the  records  of  the  House  of  Relief  (**  Hudson  Street 
Hospital "),  of  which  I  am  the  attending  surgeon,  including  both  the 
In-  and  the  Out-patient  services.  The  hospital  is  tlie  only  one  in  New 
York  City  below  Canal  Street,  a  region  largely  given  over  to  trade, 
transiwrtation,  and  manufacturing,  with  frequent  construction  of  large 
buildings,  and  in  which  there  is  only  a  lab<tring  resident  population. 


HriiwtN    Street    IIospitaIi    New  York  :    Statistic    (if    FRA(Ti'Rt5<  TR?:ATEn 
IN  HOUPITAL  ASI>  Dl-penhary,  1894-1906. 

Cue«.                                Cases.  Per  cent. 

<'niniiini 773              Head 772  5.50 


MaUr  hitne 29 

Naml  hctne* 672 

SiijKTicir  maxilla  ....  4t; 

In/friiir  niaxUla  ....  502 

/vKoiiia 2U   I 

Hjoid 3  J 


Face  and  Neck  .    .    .  1281  8.79 


18 


2D 


FRACTURES. 


Gun. 


Cues. 


Spine 66 

Pekirt 76 

tVwxTx 3 

:>teniDm 13 

Ribs 1676 

"  Upper  eztremitr  "   .   .    182  1 

Ckvicle 662 

SrmpulK 66 

Humerus,  shmft  and  neck  411 

lower  cod      209 

internal  epioondyle  6 

Radius  and  ulna  ....    283 
Radiun,  shaft 363 

CoUerfi 1212 

Una,  shaft 318 

oteoranoQ 118 

drpua 15 

Metacarpus 1063 

PhaUngtt 1990 

Femur 640 

IVilella 183 

Tibia,  or  tibia  and  fibula  943 
Abduction  and  adduction 
fractures  at  ankle    .  1089 

Fibula 233 

Kxtemal  malleolus    .    .      33 
Internal  malleolus  ...      31 

Tarsus 151 

Mvtatareua 326 

To« 334 


Trunk      1832 


Per  oent 


12.67 


Ui^r  extremitj   .   .  6818 


46.80 


Lower  extremity   .    .  3863 


26.64 


Total     ....    14,666 

Puriii^  the  same  period  1527  dislocations  were  treated. 

Sex.  Fracture.^  are  more  numerous  in  men  than  in  women,  in  the 
|tn>[virtion  of  about  three  to  one,  because  of  the  greater  exposure  of 
men  to  the  accidents  which  cause  them.  Mainly,  for  the  same  rea-son, 
the  pn>portion  varies  greatly  at  different  ages  ;  in  infancy  the  difference 
in  ?*Iig]U  ;  in  mid<lle  life  fractures  are  ten  times  as  frequent  in  men  as  in 
women  ;  l)etween  the  ages  of  fifty  and  seventy  years  tne  difference  again 
iKt-omes  slight,  and  after  the  age  of  seventy  years  fractures  are  more 
(*i>inmon  in  women  than  in  men,  a  reversal  of  conditions  due  to  a  dispro- 
}M>rti(mate  increase  in  the  number  of  fractures  of  the  net^k  of  the  femur. 

Aye.  Gurlt'  tabulated  1383  cases  (hospital  and  dispensary)  with  ref- 
erence to  the  ages  of  the  |)atient.i,  and  found  in  the  first  decade,  265 ; 
in  the  second,  193  ;  in  the  third,  274 ;  in  the  fourth,  224  ;  in  the  fifth, 
154  :  in  the  sixth,  15i> ;  in  the  seventh,  72  ;  in  the  eighth,  38,  and  in 
the  ninth,  8.  Combining  these  with  statistics;  .showing  the  relative 
number  of  people  living  at  the  different  ages,  he  found  the  highest 
prejMirtion  of  fractures  in  the  period  above  tlie  age  of  sixty  years. 
Mafgiiigne '  made  a  similar  tabulation,  using  only  hospital  cases,  and 
grouping  in  periods  of  five  years  he  found  that  the  i)eriods  between 
fifty-five  an<l  eighty  were  practically  equal  to  one  another,  and  gave  the 
highest  pn»iK(rti(m  arcording  fa)  iM>pnlation. 


>  (turll  :  Ilutxlbuch  dvr  Tjetire  von  den  Knochvnbruchen,  18G2. 
*  MalfcaiRuc :  Traits  dvH  Fractures  et  dm  Luxations,  1S47. 


INTRODUCTION.  21 

Season  affects  the  frequency  of  fracture  only  by  increasing  or  dimin- 
ishing the  exposure  to  the  accidents  which  occasion  them.  Falls  due 
to  toe  and  snow  in  ^vinter  are  more  than  offset  as  a  cause  by  the  more 
varied  and  active  occupations  of  the  milder  months,  and  fractures  are, 
therefore,  less  frequent  in  w^inter  than  in  summer.  This  is  shown  by 
the  following  tabulation  of  the  fractures  treated  in  the  Hudson  Street 
Hospital,  according  to  months : 

HcMoM  Strerf  Hospitai.  :  Fractubes  ih  1896,  Wabds  and  Dibpensabt. 

Janturv,  77         March,     130        Jane,  82        September,     105 

FebiWv,  88        April,       103        Julv,  148        October,         107 

December,  119        Maj,  97        August,        150        November,     116 

284  330  380  328 

*^°toir**}     W  M  IW  92 

227  246  276  236 

The  maximum  is  found  in  the  summer  months,  the  minimum  in  the 
winter.  It  is  only  in  fractures  of  the  leg  that  the  winter  season  heads 
the  list,  and  yet  even  in  these,  as  the  following  table  shows,  a  decided 
monthly  maximum  is  found  in  March,  a  month  in  which  there  is  but 
little  snow  and  ice  in  New  York  : 

Fractdres  of  the  Leg,  of  either  Bone,  and  Pott's  FEAcrtTRE. 


Jviuary, 

19 

March, 

29 

June, 

9 

September, 

8 

Febmarj, 

20 

April, 
Miy, 

9 

July, 

11 

October, 

6 

December, 

21 

12 

August, 

25 

November, 

20 

60  50  45  34 

Fractures  of  the  femur  (shaft  and  neck)  give  the  following  totals: 
M'inter  16,  spring  17,  summer  8,  autumn  12 ;  those  of  the  uj)per  ex- 
tremity (claviclo,  humerus,  and  either  or  both  bones  of  the  forearm) 
give  :  Wintor  67,  spring  63,  summer  107,  autumn  72. 

Note. — For  other  statistics  pee  Malgaigne,  Gurlt,  and  the  first  edi- 
tion of  this  work  ;  also  Wallace,  Amrricmi  JottriKi/  of  the  Medical 
St-ienc(iif  1839  ;  Norris,  IbUI.,  1841  ;  l^nte,  New  York  Medical  Journal, 
1851  ;  Ijons<lale,  Fractures,  1838,  and  S«innell,  Boston  Medical  and 
SurfficaJ  Journal  J  Nov.  15,  1906. 
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PATHOLOGY. 

;  The  Bone — VarietieB :    Incomplete,  Complete,  Multiple,  Compound,  Qunahi^ 
I  DiBplacements.    The  soft  parts. 

I  

(A)  THE  BONE — ^TASIETIES  OF  FBAOTUBE. 

The  varieties  of  fracture  are  numerous  and  are  constituted  by 
differences  in  the  extent  of  the  injury  to  the  Iwne  or  to  the  eurrounding 
soft  jmrts,  in  the  seat,  shape,  and  direction  of  the  fracture,  in  the  rela- 
tion of  the  fragments  to  each  other,  ami  in  the  numlwr  of  bones 
involved.  These  varieties  may  be  grouped  in  five  divisions,  marked 
by  important  clinical  diifereuces  and  containing  many  sulxli visions,  as 
follows : 

1.  Incomplete  fractures. 
a)  Fissures. 

6)  True  incomplete,  "green-stick ;"  bent  bone. 
c)  Depressions. 
a)  Separation  of  a  splinter  or  of  an  ajiophysis. 

2.  Complete  fractures,  subdivided,  according  to 

(n)  Direction  and  cliaracter  of  the  line  of  iracture,  into  transverse, 
oblique,  longitudinal,  spiral,  toothed  or  dentate,  V-,  Y-,  or  T-shaped, 
and  comminuted ; 

(6)  Seat  of  the  fracture,  into  fracture  of  the  shaft,  of  the  neck,  of  the 
upper,  middle,  or  lower  third,  intercondyloid,  separation  of  epiphysis; 
and 

(c)  If  extending  into  a  joint,  intra-articular. 

3.  Multiple  fractures,  comprising  fractures  of  two  or  more  non- 
adjacent  Ixinc-s  and  two  or  more  fractures  of  the  same  bone. 

4.  Compoimd  (or  open)  fractures. 

5.  Gunshot  fractures. 

The  term  nimpfe  (or  dosed)  fracture  is  commonly  used,  in  contradis- 
tinction to  the  term  compound^  to  indicate  that  there  is  no  associated 
wound  of  the  soft  parts  which  estabiishc  communication  between  the 
fracture  and  the  exterior.'  Some  writers  make  also  a  class  of  compli- 
cated fractnrfg  to  include  tases  in  which  some  important  injurj'  coexists ; 
and  there  are  still  other  terms  in  use  to  indicate  peculiarities  which  do 
not  lend  themselves  easily  to  the  above  classification.  Such  are:  Span- 
iancoiiv  fmcfuir,  one  prmUwed  by  the  minimimi  of  violence  ;ynMo^ogfi<w/ 
fracture,  one  favored  by  weakening  or  partial  destruction  of  the  bone  by 
disease  ;  direct  frac/iire,  one  iiecurring  at  the  point  where  the  causative 

>  Of  ]ntf  nn  firurt  liaH  been  madn  to  sulMtitiito  the  uw  of  tbe  teim  open  for  eompmntd, 
and  rlonrti  fi>r  nmittr,  Iiiit  it  doM  nut  Appear  tu  hare  fmincd  much  momcnttim  or  that  tbvre 
irt  urjtfnt  nifd  nf  the  chatifcc-  Tht*  ni(tniflrancf  of  compound  is  freely  and  widely  ander- 
tl^Hxj,  without.  aH  weU  an  within,  the  profexHion  :  that  of  mtitpU  is  perhaps  not  so  well  under- 
Kt(XM)  iirid  in  <N-<-ttHioMal1y  liahle  tu  miniiitentretatioii. 
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rxlrmul  violcnrip  is  received  ;  itulireft  fmciure^  one  oeeurring  a!  a  ilifs- 
Xiiuw  rrmii  l)i:it  |»«»iiit  ;  rcty^i/ anJ  uiil,  or  nuHnitttf,  frtirturf.     Aiiutlier 

f:n'U|>iti|^  is  :iLYijnliii^  lu  the  luerliaiiiftni  uf  |in)ductinii  :  fraoturcf-  by 
H-utlin^,  by  lonuon,  by  cnitthing,  by  avuUioii,  liy  ^iinahut ;  with  »u\y 
siiJiary  terll)^  :  fraomrcs  by  jUxion  or  extension f  by  abrtudioH  or  afi(ht<^ 
tioii,  liy  treFHtou  or  invention. 


Fio,  1. 


1.  Incomplete  Fractures. 

Under  this  head  will  be  ctinsidereil  fractures  in  which  the  continuity 

of  the  bout;  huti  nut  beun  cumjilct«)y  lost  or  a  rragniiiit  ha:^  nut  betin 

completely  detached. 

(rt)  Fiunrei.     This  \-aricty  is  ehflrncterizo<l    by  the  existence  of  a 

epiit  ur  enick  in  the  botie,  one  which  due^  not  entirely  circiinisurib<>  a 
ifragnii-nt  iiixl  septtnito  it  fnmi  the  rest  of  the  bone.  It  in  of  coniiuuu 
im*nce  in  the  iKint-s  <»f  the  cranium,  and  very  rare  in  the  long  lN>ne« 
>t  when  associated  xritli  oUier  varieties.     Ic  in  almost  unknown  in 

the  tthort  or  j-iiongy  bones. 

TIk*  example-*  of  jpohited  fissure  of  long  bones  are  very  nire.     Fig, 

l,co{iie<l   by  liurlt  from  Kroricp.  rtjprescnts  one  extending  from  the 

ICnrattT  tidHTiisity  ttf  the  liutnems  to  the  lower  fourth  of  [he  shaft,  pn^ 

tluced  in  a  Ihjv  by  a  fall  upon  the  eII>ow.     Fissures  eonnected  with 

oompleic  fracture  are  ei>iuinon  ;   are  sometimes  ven-  lon^,  and  may 

cxtcml  into  a  nei|rlibonn(^  Joint.     A  very  long  fisnurc  \a  sometimes 

Uffinetl  a  lonoritwlinal  fractui-e. 

The  m<-i<huni.^m    by    which  a    loug 

ifiolnted  tis-ure  is  priMluccil  in  a  long 

Ifone    iri    proliahly  the    forcible    iH'nd- 

injt    of    the    Imne.     This    i.-*    plainly 

Indirnted    in  a  cum  reported  by   De- 

bruu  in   IH-Kt,  and  quoted  by  Gurlt  as 
r»  caw  of  inj'ntrtioii.     The  txiticnt,  a 

ntnn    .sijsty-lw(t   ycarj*    old,   tell    wliile 

walking,  an<]  injiinsi  his  thit;h.      Erj"- 

Ai|M>las   M^t   in  and  cau^  hi^  ilcatli. 

At    ihe  au(n{isy  ii  tif<^nre  was   found 

under  the  untoni  fterio<4tenn),  ext<'nd- 

ing  fiix  inches  downwanl  fmm  the  tru- 

rbdntrr  minor,  and  this  tissure  could 

be   made  to  widen   by   preiKSure  upon 

tbp  pndfi  of  the  lione. 
The  diagnosifi  cannot  b<>  made  with 

errtaiuty,  except  when  the  Ume  is  ex- 
l|lQMd  to  direct  examination  ;    but    it 
iBin    U-   infi-rred    with    mudi    proba- 
bility hi  w'Mic  formn  of  fracture  wjih 

which  it  i-  Ufiially  asjwiated,  such  as 

V-«Jta[HHl  fniclun!^  of  Ihc  tibia.    Gic«%' 

rf|tuningaca8e  involving  ihr  tibia,  call.** 
^■Itfutiiici  to  the  diwn'puiicv  K-tw-M-n  the  r^hghx  objective  stgn!«  and  tlie 

"tUfuu-  Mnbilivi-nent  iiiitl  niter fcrencr  wiilt  function. 

' Ular :  UOocliviier  luMi.  Woclituwlinft,  IWM,  No.  9. 


Uic   hnmrm* 
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Exwpl  whon  it  extends  iiitn  n  joint  the  inip^trtamtc  of  a  fiwiure  w 
probfllily  sliijiit,  :ii«l  ix  ilmniiiiitcd  by  tliiit  nf  tlif  sis*f«'iiito<l  Irsinns,  In 
jwrnie  trases  tlie  injury  li:i.s  hwii  pnmiptly  nr  tardily  followed  Ity  suppura- 
lion  benrath  the  pfrinstinim  or  within  thi-  bone. 

(6)  True  Incomplete,  "  Oreen-stidE  Fracture  "  ;  Infraction ;  Bent  Bone, 
or  Oiirvature  Without  Fracture.  This  vuricly  i«  characttrized  by  a  frac- 
ture invtdvinp  only  a  |R'rti<m  of  the  thi«'kncK-i  of  n  Iniig  l)une,  and 
c«)nibiiittl  with  a  licnding  of  the  bone  at  the  seal  of  fnu'ture.  In  itt4 
oonAidemtioii  is  inrlmletl  also  that  of  the  rare  cactw  of  curvature  with- 
out rcco^nt/Jible  fnu'tnre,  a  variety  which  h:LS  only  an  acatloniiejil 
interest,  for  it  cannot  bo  recognized  elinii'ally.  Its  possibility  has  been 
demnustruteil  exjHTiineutally  umm  young  animals  and  by  a  single 
Bpe<nnieii  belonging  to  I*n>f.  I'huc,  (he  ulna  of  an  adult  much  Iwnt  hy 
a  nmehinery  aeciileiit,  and  simwing  no  trace  of  fracture. 

The  iujury  appeal's  onliiiariiy  a>  a  shurt  transvei-se  fracture,  continu- 
ous nith  one  or  more  longitudinal  ones  of  variable  length ;  fiotnetinie» 
there  is  no  transverse  line,  but  only  ohliipie  ones  running  from  the 
angle  upward  or  downward.  The  appearance  can  be  closely  imitated 
by  ovrr-U'iidiiig  a  green  or  tough  htic\,:i  faet  lliat  ha»  given  this  form 
of  fracture  a  name  by  which  it  is  very  conmtonly  known. 

Thi.-*  fmcture  is  seen  most  frequently  in  the  bimes  of  the  forearm, 
then  in  the  clavicle,  and  very  rarcfy  in  the  Itones  of  the  arm,  leg,  and 
thigh.  The  great  majority  of  caww  <Kwur  in  thone  under  the  age  of 
fifi*vn  year.-t.  In  the  forearm  it  nuty  be  found  in  only  one  Ume,  the 
other  U-ing  i^itupletely  bmken.  'I'he  usual  cause  is  a  fall,  hut  I  have 
i«H*u  several  cases  in  which  the  c:iuse  wjis  the  forcible  hemling  i>f  the 
forenrm  over  a  rig^d  body,  os  when  the  limb  is  caught  between  a  shaft 
and  itri  belting. 

The  chief  symptoms  are  deformity,  consisting  in  an  angtdar  devia- 
tion of  u  [lortion  of  the  Huib  or  bone,  aud  localized  iHiin  un  pressure  at 
the  angle.  The  deviation  can  lie  nioo'  or  Kiss  eoniplelely  oirrected  by 
the  uw  of  force,  and  the  corrt'ction  may  be  aeeom|MiiiieiI  by  crepitus  and 
followed  by  abnormal  mobility,  tlie  fracture  having  In-en  made  complete. 

The  prognoms  is  favorable  ma  n^inls  corivelion  of  the  deformity  ami 
repair.  Or<Iinarily,  the  limb  can  be  straightened  by  the  suryeon's 
hniuls  alone,  aided,  [KTliaps,  by  tlie  pressure  of  his  knee  against  the 
angle  ;  aii<l  the  surgittn  should  not  Ih*  deterred,  by  the  fear  of  making 
the  fracture  ciiniplete,  from  iming  all  the  force  that  is  nc*ct*s.-iary. 

(c)  Depressions.  I  limit  the  u.sc  of  this  term  to  those  eases  in  which 
a  portion  of  the  outer  layer  of  a  flat  bone  or  the  s|Kingy  portion  of  a 
long  Ixme  is  driven  inwani  by  direct  violence,  usually  a  blow  witli  a 
pointed  instrument.  The  injnrj"  i.s  mast  fretpienily  s»wn  in  the  vatdl 
of  the  skull,  and  ih  there  gtMU-ralty  termed  a  fracture  of  the  outer  table. 
It  if*  oci-asidujilly  seen  in  the  limbs  in  connecliim  with  complete  fracture. 

(r/)  Bepaifttion  of  a  Splinter  or  of  an  Apophysis.  In  this  variety  are 
included  two  chissi>.-«  of  fnu'tnres  which  differ  widely  in  tlieir  mo<Ie  of 
proiliictinn,  hut  have  this  In  uimmon  :  that  the  fragment  does  not  com- 
prise the  entire  breadth  or  thickness  of  the  Iwne,  ami  that  eon»o«piently 
the  continuitv  af  the  lauor  U  not  tiestroved.      In  the  fir^t  class  a 
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spliuter  or  fragmeut  of  bone  is  broken  off  by  direct  violence,  as  by  a 
cutting  instrument ;  in  the  second  class  u  bony  prominence  is  torn  off 
by  the  violent  contraction  of  the  muscle  attached  to  it  or  by  traction 
through  a  ligament 

The  separation  of  a  splinter  or  scale  of  bone  by  a  sword-cut  or  bullet 
is  not  uncommon  in  the  spongy  bones  or  the  spongy  extremities  of  long 
bones,  and  has  also  been  known  to  occur  in  the  shaft  of  the  tibia.  It 
is  an  injury  which  should  be  classed  rather  among  wounds  of  bones 
than  among  fractures.  The  separation  of  a  splinter  by  direct  violence, 
unaccompanied  by  a  wound  of  the  soft  parts,  occurs  in  the  bones  of  the 
face,  at  the  crest  of  the  ilium,  and  at  exposed  points  upon  the  extremi- 
ties of  the  long  bones. 

Avulsion  of  an  apophysis,  or  of  a  scale  of  bone,  by  muscular  action 
is  a  far  more  common  accident  than  the  one  just  described.    The  lesion  , 
consists  in  the  fracture  of  an  apophysis  at  its  base  or  in  the  tearing  ' 
off  of  a  portion  of  bone  to  which  a  muscle  or  teudon  is  attached. 


2.  Complete  Fractures. 

The  term  compieUj  when  applied  to  a  fracture  of  a  long  bone,  indi- 
cates that  the  bone  is  divided  by  a  line  of  fracture  crossing  from  side 
to  side  or  obliquely  across  the  end. 


Fio.  3. 


Fia.  4. 


Fio.  5. 


A 


\ 


HumeniB. 


Ft'iniir, 

(Tra<'iiiKs  fr>>m  HkiHgrttmsj 


Fi-inur. 


(n)  BubdiTision  According  to  the  Direction  of  the  Line  of  Fracture. 
Sncli   terms  in  use   art*   traiun^erxi ,  <ifjfii(iii\  siilinlercd,  Kjiinil,  ^-shaped, 
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T-  or  Y-ffAn/xf/,  dentate,  tonffUiifiiuafj  anil  commiiititttl.  Apparently  &!* 
a  result  «•('  plivsiral  (.ntiidilioiis,  I'nicliiri's  hy  diirct  nr  itiilirift  viiiloiicv 
which  Im-imI  h  lotifj  Iwae  art?  fUlit-r  practically  trauj>verse  or  niurkciily 
ohliqiie,  with  or  without  Hplintering. 

The  line  uf  a  tntittn-trse  fracture  docs  not  deviate  nmre  than  about 
15  or  20  de^ri'iM  fmni  that  of  tlit-  Ininsvori*e  axir* ;  tliat  nf  an  Mitfw 
iVarton?  Hm  ni-ar  an  an^lc  of  50  dfgi\'es.  A  transvurw  f'moturt'  may 
Ik',  hut  rarely  i?*,  exactly  transverse  and  snitxjth  ( Fig.  (!) ;  elinicallv 
such  details  cannot  bo  recopnize*!  niilcss  the  fnwtnre  is  t'oni|Miiind,  and 
tlie  diapiosi-4  nf  the  variety  is  made  on  the  tart  that  the  cml  '>f  the 
fra^ient  <i)n  Im-  felt  through  the  overlying  »<•(>  \r.\T\A  to  Ix'appnjximutely 
scpiari-  and  snvKuh.  In  ihe  ititlUpte  variety  the  line  of  fnieliire  niay  1m; 
single  (Kig.  9)  or  multiple  (^ Fig.  8),  circuiuscrihing  in  the  latter  case 


Fio.  6. 


Fw.  7. 


Tlkturrrao  fhtrtiirr  of  lli« 
femur.    i,UriaT.} 


PnMnrv  of  hnmerua. 

(V.  Broks.) 


fnigniento.      When  this  irregiilariiy  is  found  on  Ix'tli  fragments  the 
U'Tiu  toothrd  nr  firutotf  is  applied;  when  it  is  lonnd  onlv  on  one  .tiide 
the  ahaenee  nf  a  corresponding  line  on  the  other  is  due  to  the  crushing 
of  the  iMineor  to  the  tipliiiing  oH"  <if  one  or  more  large  fragmenlts. 
Spiral  fnirtnreH^  which  are  rare,  are  prodiice^i  by  lontion  of  tlie  lione, 
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nnil  urc  found  iu  the  femur,  liumerus,  and  tibia.     In  the  latlor  ihey  are 
Itrtter  known  b&  S-shtiiteil  {F\g.  10),  &nd    can  be  readUy    rec-ogniax'd 


fto.8. 


Fiu.9. 


nuiqtw  fhtcbm  by  dlrvct  (w«s(Dre. 

iKm-Hi>«) 


Rptral  fraelurc  by  outwAnl  ntUllon  of 


hy  the  i4iiirp  jKiint  of  the  iip|»er  fni^ment,  which  «in  be  felt  midway 
bi'twcfh  thi*  cpc^t  and  the  tut«rnnl  border  «>f  the  Imnc.  From  the 
ns-f-nlnint  :in);le  corresponding  to  thi.s  |K>int  a  fi^iiri'  nia-4  down  to  the 
anklo-joinf. 

Tnoer  \\\t'  term  hnfjUiulinnl  arc  includeil  very  ohliqiir  fmctnrtfl  run- 
riin^*^  fn<tii  onr  hide  of  the  lH)ne  to  the  olhir,  frjclures  rnniilii^  fmni 
one  end  of  the  bone  to  or  ueurly  tu  the  other,  luid  fnu:tun»  which  split 
Icngthwis**  »  loni^  fm^rraent  intermediate  !>etwepn  two  transverse  fr«o- 
tureA.  The  lai^t-named  fnnn  is  pni^hieed  <inly  liy  great  rriii^liing 
violenee,  and  the  progntwi^  ia  very  liad.  In  the  otlier  ft»rms  the 
vinlenit-  i«  indir<N't,  ap[*»rently  n  bend  nr  twist  of  the  bone  or  a  hhiw 
ftcvived  at  one  und  ;  the  ill  n.-snll!<  whitb  have  s»t  commonly  followe*! 
appear  to  be  due  in  some  to  tlie  implication  of  one  or  iMth  joinbt  or  to 
a  nilnre  to  iveo^tze  the  injtirv  and  maintain  immobility.  The  nifwt 
marked  cai»e0  are  one  rejiorted  dy  Kri'mlein.'  n  fnictiirc  of  the  hnnirnH 
>  Kr^lala:  DeutMh«  Zcitooh.  t  Chirn  1^73,  p.  13& 
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frrtm  the  nhmilder  to  the  elbow-ioiiil,  in  ii  tnan  twenty-scvon  years  old, 
l»y  uii  atttrmpt  t(t  misf  a  lifavv  laiidor,  and  oi>e  by  ('ItHjuet,  in  1831,  a 
fraeUirf!  of  the  fomiir  fitim  the  int«roondyloid  notch  to 
H  point  just  IkIow  the  trochanter  minor,  l>y  a  fall  from 
a  roof. 

A  annmimUetl  fnirtiuf  of  the  shaft  of  a  long  bono  is 
one  in  wlildi,  in  adililinn  iu  thi>  conipU-tt!  division  of  the 
bone  into  two  fragnicnlM,  there  '\»  alwj  extensive  splinter- 
ing of  the  portion  of  bone  adjoining  the  fracture  or  of 
one  of  the  fnijrmonts  ( Fip*.  1 1  and  1 2).  In  a  comminuted 
fnicture  of  a,  Hat  l<one  tlie  txine  or  a  pttriion  therefif  ia 
broken  into  seventl  nitlii-r  large  frajrnient^,  with  or 
wilboiit  additional  t^mall  ones;  in  titis  iiftc  of  the  term 
fn»et<ires  showing  only  two  or  three  fragmeutit,  and 
thiwe  ratlu'r  small,  are  ex<;liide<l,  the  liiu'  of  di^tinctinn 
bring  of  necefwity  vagne  and  arbiiran.-.  In  the  short 
bones  and  the  spongy  ends  of  the  long  bones  eoniniinu- 
tion  IB  frequently  aswK-Jated  with  crushing  of  the  y|Hinpy 
tiA8nc,  or  tiie  end  of  the  dinphvBeal  fragnient  may  be 
driven  into  the  cx|wnded,  spongy  end,  eriiHhing  it  or 
i^plitting  it;  if  the  two  main  fragments  are  rather  firmly 
iipbl  together  in  their  new  relations  the  condition  is 
termed  imiMiction  or  impacted  /raciure  (Fig.  13).  If  the 
eruhhing  of  the  s|Mingy  tissue  h:is  tiiken  place  without 
niueh  splintering  of  the  cortical  layer  the  term  /rap- 
tun-  icitn  cruahiwf  i>  used  (Fig.  14).  Tliii-  crushing  of  v-«bat*'(i  fnwtura. 
HiMmgv  ti.sKue  \»  eflected  by  breaking  down  the  innunier- 
anle  fine  InmellfT  of  bane  and  forcing  out  the  fat  within  the  meshes, 
^fls  a  Itamlful  of  (-now  or  a  wet  sponge  id  compressed,  and  the  reault  ia 

Fin.  11.  Fl.^.  12. 
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njuivalpnl  to  an  nrtiial  los<*  nf  Hseiip ;  thnt  is,  if  the  maiu  fragiucute 
arr  replaced  in  their  original  piisitious  a  gap  is  left  betwit-n  them  cor- 
respoDilinjt;  tn  tlie  |K>sitiun  and  extent  of  the  cnisbing.  This  pap  |» 
(iften  too  larp-  (o  In-  tillw!  Ity  new  bone  formed  during  repsiir;  conse- 
(|iiently,a  fnll  «Hirrection  of  iho  di*<i>htoenient  is  in£idvi>sul>U',  t-vtii  when 
IxcMihie,  le^t  failure  nf  uninn  shuuld  result,  hihI  the  surgeon  must  be 
rontesit  to  obtain  union  with  aome  deformity. 
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lotn-anunilv  Mrwre  of  ttw  Iwtil 
nf  Ihr  tllita,  wHh  lm[wclion  uid  tcp^ 
rnkm  of  itte  npftet  fncineiiti. 
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{h)  Vanetlea  Dependent  Upon  the  Seat  of  the  Fractnre. — A  fracture 
mny  oci-upy  auv  portion  of  tiir  ixniv  and  1h'  known  liv  it>  name;  for 
example,  fracture  nf  th<*  neck  of  the  femur,  of  ihe  lower  tliini  of  the 
tibia,  <tf  the  heatl,  of  tlie  shaft,  of  the  inner  condyle,  of  the  acromion  ; 
interrondyloid  fraeture,  when  it  pusst's  across  the  slrnft  and  nh*o  dowa- 
vmrA  bulwctfu  the  cttndyle.-;  M'pai-Htion  of  tlie  i-piphysLs. 

Seiitiration  of  the  Ef/iptnffii>i.*  This  term  is  limited  to  sepamtion  of 
rpiphyses  which  have  not  vel  tK><H>nie  united  by  bone  with  the  t^liaft. 
Thu  union  take-s  place  in  the  ditferent  bnne»  at  (lifferent  ag^e^s  but  is 
tunially  complete  m  all  in  the  female  at  the  n^  of  twenty-two  years, 
and  in  the  male  at  twenly-6vc  yenr;*.  Brun!>'  collecltKl  81  cases,  with 
101  !*r|iumli»ns  in  which  (brecl  examination  of  the  »mt  of  injury  wati 
possible:  the  p>iint-i  of  preatcM  frequency  were  the  lower  end  of  the 
femur  28,  lower  end  of  the  radius  '2^),  and  upper  end  of  the  hun)eru>t 
It.  i.H'  the  ftli  c;i-4.ti  in  which  the  ape  wa.-*  pvpu,  44  werp  between 
ten  and  nineteen  years  old,  8  between  tmc  ami  nine  years.  Of  61  in 
which  the  lino  wa^  exactly  describcil.  the  line  in  23  ran  exactly  along 
thr  fai-c  of  the  c<tnju(;^l  cartilage,  in  .1  it  ran  through  the  cartilage, 
■nil  in  'M  partly  along  the  cartilage  and  partly  through  the  wljoining 
"cbt)ndroid"  tiirite  on  it-*  diaphyH;»il  ^ide.  An  )ni]Ktrtant  fcilure  i& 
the  fiict  tliut  the  |>eri(>steum  uf  tlte  adjoining  |K>rtiun  of  the  f^haft  is 

•TtH"  Srrt  wflfk  njt^n  ttiN  M^tjrct  i«  by  n,  C.  Rekh«l,  "  Ow  Epi|>)iyfiiiim  nit  Oiwiuut 
Mip*.  ')->h>-i|   «t  I>ii'i)Mi<-    In  ITM.     Mnii*juAl'i  tbcaift.  in    1K77.  *Bd 

Wm>  l}i«  flm   III  whitib  Aity  eoUKidcrnliln  iiiin)tivr  »/  rusrn  was 

ariln.  ..       ;-.  -  J ..     ...II  Ut  rcfrrn^  tu  in  ruiiiiM^tiou  with  Ihf  dilff  mil  ciiipbfwa. 

Qutic  MHviiily.  |n;iH,  »  l»rr«>  wurk  upmi  Ihf*  mi^^t'ci  b«a  been  publiiibed  by  Juhn  PolMid. 

■  Urntu.  Aicb.  t.  kltu.  Chli..  ItCtf,  vol.  xxii.  |>.  Mi. 
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frpelv  fttTipi>od  off,  pppwrnnp  ita  oontinnity  to  a  larRe  extent,  with  the 
epiphysis.  It  lias  lately  been  rocc^nizod  that  a  [rartial  or  complete 
sepunitiuri  ul*  tlu-  cpiphv.-ii^  of  tlic  tower  cmlol'tlie  liiinieniii  U  freotipnt. 
(8«.Platea  VIII.  txj  XII.) 

The  mode  of  profliiction  appears  tisiinllv  to  be  by  cross-strain,  the 
limb  bein^  bent  U-voiid  the  limit  of  nortiial  mution  tn  the  cnrrespctiKl- 
ing  joint  nr  in  a  <lrrection  in  which  there  is  normally  no  motion;  for 
example,  lateral  bending  at  tlie  knep, 

TIh'  <li>iplae<'ment  may  be  ver}'  f«lij;ht  or  so  preat  as  wholly  to  sopn- 
rate  the  fraetim-d  surfaces  fmm  enoh  other.  CoUcsV  frnrtiire  at  the 
h»wer  end  of  the  radius  in  the  yoim)|!;  is  occasionally  a  wt«iration  of 
llieepipiiysL-  with  slight  displact>ment  Isiv  Plate  XXIII.,  Kifr.  2) ;  at 
the  ujipcr  end  of  the   humerus  lh<>  displacement  is  usually  equal  to 
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SrpftniUon  iif  Ilia  rptphyila.    rrriovt^utu  partly  Itilurt.    (Tiiv^nam.) 

ftlmiit  tiAlf  the  thieknesj?  of  the  bone  ;  at  the  elbow  it  may  be  complete 
backward  or  inward,  but  is  unailly  incomplete  inward. 

The  <1ia^nosis  in  made  in  the  nasen  of  slight  displacement  on  the 
histor)'  of  the  iiijiir\'  and  tenderness  on  pressure  limited  to  the  line  of 
Junction  of  the  cnipliy><i.s  and  yliaft ;  in  the  others  by  nx'Ofrnition  of  the 
dt'fonnitv  ami  of  the  ni/c  and  shaiN*  of  the  fragment.  When  the  dis- 
plaremenl  is  preat  nxluction  may  w  seriously  opposed  by  the  ioterpo- 
sitiou  of  the  loosened  periosteum. 

The  pn)pnosiH  is  affected  by  tlie  possibility  of  arrest  of  growth  due 
to  an  unrorrrcted  displacement  or  to  premature  ussifieation  of  the  con- 
jugal airtiiage.  A  few  such  eas«*s  liavc  been  rcporto«I.  This  dcfi- 
cienry  of  gniwlh  is,  of  course,  most  mark*?d  in  those  who  receive  their 
injnry  al  an  i-arly  age,  and  secondly  iu  those  ca-«e*i  in  which  the 
aflw*te*t  epiphysis  normally  takes  the  larger  part  iu  the  growth  of  the 
bune  in  length,  namely,  the  n]i|>er  end  of  the  humerus  and  tibia  and 
the  lower  end  of  the  femur  and  radius.  I  have  seen  twfj  coses  in 
which  this  injury  at  tlie  luwer  end  of  the  nidius  at  the  age  of  fourteen 
v*7in»  priHldivfi  a  late  <.lt'furmi(v  exactiv  re^-mbling  thai  id'  a  vcrv  bad 
CoIle»»  fracture,     (fijee  PUitc  iLXIlI.|  Fig.   I.j 
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(c)  Intn-utienlar  or  articular  fractores  are  those  in  which  the  main 
line  of  fracture,  or  a  subsidiary  one,  extends  into  a  Joint.  Common 
examples  are  fractures  of  either  condyle  of  the  femur  or  humerus, 
intercondyloid  fractures  of  the  same  bones,  fractures  of  the  patella 
and  olecranon.  The  special  importance  of  the  variety  arises  partly  - 
from  the  implication  of  the  joint  in  the  inflammatory  reaction  follow-  | 
ing  the  trauma,  but  mainly  from  the  change  in  the  mechanical  condi- 
tions produced  by  the  displacement  of  the  fragment,  the  callus,  and  the 
implication  of  the  cai>sule  and  periarticular  tissues.  Thus,  the  result 
af\er  a  fracture  of  the  patella  in  which  the  permanent  displacement  is 
slight  is  usually  very  good,  while  that  following  a  fracture  of  a  condyle 
of  the  humerus  or  of  the  head  of  the  tibia  may  be  great  limitation  of 
the  motions  of  the  joint.  In  the  young  excessive  formation  of  bone 
outside  of,  but  near  to,  the  joint  as  the  result  of  the  traumatic  irritation 
of  the  ])eriosteum  may  also  mechanically  limit  the  motions  of  the  joint. 
An  important  factor  in  producing  the  bad  result  is  found  in  the  ditH- 
L'ulty  or  impossibility  oi  properly  reducing  the  displacement  or  main- 
taining the  reduction  because  of  the  small  size  of  the  fragment  and  the 
lack  of  efficient  meuns  of  actiug  upon  it. 

3.  Multiple  Fractures. 

This  term  is  applied  to  the  simultaneous  fracture  of  two  or  more 
non-adjacent  bones  and  two  or  more  fractures  of  the  same  bone  whose 
lines  are  not  continuous  with  one  another.  The  term  double  is  also 
used  when  there  are  only  two  fractures.  This  definition  is  intended 
to  exclude  simultaneous  fracture  of  both  bones  of  the  leg  or  forearm 
and  fractures  which  involve  two  or  more  adjacent  bones  of  the  skull 
)»r  [K'lvis.  The  term  is  frequently  applied  to  fracture  of  two  or  more 
adjacent  ribs,  and  s<inietimes  to  cases  nf  extensive  splintering  of  the 
flat  lM)ues. 

Multiple  fnictures  of  :i  single  Imne  arc  caused  by  violence,  usually 
groat,  acting  in  ])art  diroctlv  against  tlio  sliaft,  as  the  fall  of  a  heavy 
weight  or,  as  in  one  of  inv  <i\vn  caw^s,  l)v  the  striking  of  the  thigh 
against  a  tree  when  the  patient  was  tlintwn  from  a  carriagf.  The 
comiitinn  may  W  serious  as  to  life,  because  of  the  shock  of  tlic  injury, 
and  in  n-spcct  of  restoration  of  form  and  function,  iKH-ansc  nf  tlie  difti- 
niltv  of  controlling  tlie  |W)sition  of  the  intermediate  fnignient.  There 
is  als*)  the  chance  of  overlmiking  one  of  the  fnictures. 

Multiple  fnictures  of  different  bones  are  also  uMially  caused  by 
great  violence  ;  the  pn>gnosis  is  atfec'ted  much  more  !iy  the  assiK-iated 
injnrit";  anil  sliook  than  bv  the  multipliritv  of  the  tnicturcs.  If  the 
{Kitient  survives  the  primarj"  effects  of  the  accident  the  fractures  heal 
in  the  ordinan-  manner. 


4.  Compoimd  (or  Open)  Fractures. 

.A  compound  fracture  is  one  in  which  conununieation  iH-twecn  the 
fnirtiire  and  the  external  air  is  established  tiirough  a  wr.nnd  of  the 
r^'ft  i>art-;.  The  im])ortance  of  this  cnnimunieation  aris^'s  through  the 
p<»^.-ibility  of  infection  of  the  wound  fn>m  without,  with  all  the  risks 
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iDvolvctl  in  the  conaeqiicnt  suppiimtion  of  the  Ijonc  and  the  Iuci>rutotl 
soft  parts.  In  ndditton,  a  liii^e  nrojwrtion  of  com|>oiiiid  fnirtunps  are 
<!nuH(iI  by  dirwt  violence,  and  Uie  cdiifXHiuent  lareratinn  of  the  over- 
lying soft  parts  IP  sneli  as  to  iw  a  M'rioiiFi  addition  to  the  fact  of  fractiiK-. 
In  oilier  cases  Uie  external  wound  may  he  merely  a  puncture  made  by 
the  broken  end  of  the  hone,  which,  under  .suitalile  treatment,  heals  In 
a  few  days,  making  the  fracture  thenceforth  a  simple  (rioHed)  one. 

A  fracture  that  is  mmplc  at  first  may  be  made  coinpuund  by  the 
sloughing  of  the  overlying  skin  in  oonseqaenoe  of  its  injurj-  by  the 

f»rimary  violence  or  of  pressure  upon  it  by  a  displace^l  fragment,  or 
»y  the  later  forcing  of  the  sharp  eml  of  a  fragment  throngli  the  skin 
in  the  agitation  of  ilelirium  or  in  an  attempt  to  u^  the  limh  while  in 
ignorance  of  the  charaet^ir  of  the  injury  that  has  been  received. 

In  detennining  the  conijwund  character  of  a  fracture  it  is  sufficient 
to  establish  the  mcrt  that  the  M'ound  of  the  soft  |Mirt»  extends  through 
the  enveloping  fascia  and  to  the  imme«]iate  neighborhood  of  the  wMt 
of  fracture,  fur  even  if  the  gross  lesion  should  not  extend  to  the 
broken  surface  of  the  Iwrne,  yet  the  minuter  lucerationti  and  the 
extravasatcd  blood  create  a  jwth  for  the  spreail  of  infoctiun  that  brings 
the  condition  fully  within  the  definition  and  the  »ipecial  dangers. 

The  prognosis  varies  w»  greatly  with  the  extent  and  character  of  the 
injurj'  to  the  s<"ift  parts  that  statistics  which  take  no  account  of  these 
variations  have  but  Utile  value.  A  fracture  uroduce<i  by  indirect 
violence  and  made  coni)>ound  hy  a  puncture  of  the  skin -by  the  end  of 
a  subcutaneous  bone,  much  as  the  ulna  or  tibia,  may  Iw  confidently 
cxpe<;ted  to  he-:d  utiiler  appropriate  treatment  as  kindly  and  promptly 
as  a  simple  fracture  ;  while  one  pnRluccil  by  dirirct  violence  and 
nooompanied  by  destruction  of  the  skin  and  muscles  can  hc:d  only  by 
granulation,  and  will  probably  suppurate,  notwithstanding  all  the  eane 
that  may  Ik;  given  it;  or,  the  jis-^K-iated  damage  to  the  soft  (Mirts  may 
1k'  such  that  the  Hrab  would  U'  useless  even  if  tlie  wound  should  heal. 
The  most  vinilcnt  and  nipidly  p^*gre^sive  infections  ap|>eur  with  ei- 
opptionul  frequency  in  tion)|H>tmd  fractures  a(xx>mpani>>il  hy  much  hniis- 
Ing  or  Ittocmtion  of  the  muscles ;  thefr  production  is  presumably  favored 
liv  the  local  retluction  of  vitality. 

The  sh(K*k  of  the  injnr\'  is  usually  much  greater  than  that  of  simple 
fracture,  and  may  cause  death  in  a  few  hours,  and  the  probahilitv  of 
the  existence  of  serious  associated  lesions  is  also  greater  because  of  the 
usually  greater  violemTt;  tliat  has  produced  the  fracture.  This  is  shown 
bv  the  following  statistics:  During  two  years,  Kebruary,  1895,  to 
hebniary,  1897,  there  were  received  at  the  Hudson  Street  Hospital 
70  compound  Irarlures  of  the  limks  ex<:lusive  of  tliose  of  the  liunij. 
Kleven  of  these  jKitients  diwi  within  twenty-four  hours  after  the  atmi- 
dent,  n  of  the  1 1  having  also  a  fntcture  of  the  ba*^  of  the  skull ;  4 
more  ditil  within  three  days  after  the  aerident,  making  in  all  15 
deaths  (or  1*2,  if  the  fractures  of  the  skull  are  excluded)  directly  due 
to  the  »>huck  of  the  injury,  a  mortality  nf  21  {H-r  cent.  This  is  largely 
in  exoeMof  that  following  f^imple  t^ntetures,  although  they,  too,  may 
bo  oecompanied  by  other  grave  lesions  or  by  severe  ^hork,  or  nmy 
lend  to  a  fatal  pneumonia  or  attack  of  delirium  tremens.  1  cannot 
give  the  final   result  in  the  remaining  5o  cases  of  my  list,  because 
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amny  itf  them  were  tmiii^ffrrutl  to  their  liom»i  or  to  ntluT  iHtspiiul^ 
aflfr  they  had  nH^>ver^'^l  from  the  priman.'  offecttj  of  ihelr  injurios. 
At  IraKt  three  of  thom  underwent  amputatipn. 

Mumford,'  culkting  3(XJ  cases  (excluding  tho^ie  that  died  within  tlic 
fir>4  twelve  houni  and  tlio^e  treated  bv  primary  aniputaliun)  ru'ccived 
nC  the  Ma-^Ku^h»wett*<  Genend  llomjutal  during  the  precetlinp  eight 
vrurt*,  foniid  a  mortidity  i>f  IJII,  or  10  jht  eent.,  the  cauiH'^i  of  di>:itli 
neing  M'|te«tt*,  lU;  yhf»ck,  7;  ilt-lirinm  trentent*,  6;  fal  endKiti!>m,  3; 
tptngf^'ue,  3  ;  nephritis,  I.  The  hight^-jit  mortality  was  in  fractures  of 
ihc  femur — 25  (^ses  with  7  deallii*,  2«  |M:r  cent. 

The  prineiph-^  of  irciitment  are  to  traurtform  the  fracture  into  s 
stntpji;  one  as  proni|illy  as  (K^s^ihlc,  to  minimize  f^iippunitton  and  keep 
it  :iU{H:rficiul  when  it  is  inevitable,  and  to  pruleol  uguin^t  other  iufec- 
liun  while  the  wouml  is  o[M>n,  muinwhile  imniol)ilizuig  the  fragments 
by  >iiitalfle  splint;*.  L'nder  the  pmtection  of  Htrici  a.Hepsirt(im-luding  in 
tltaS  rigid  disinfeetiun  uf  Uie  erushed  soA  parts  in  fraetun-s  by  dirett 
viidt-nei-)  the  ipiestion  of  the  neeil  of  ainptitation  nuiy  of>cri  U*  pit?^l- 
jMineil  iiutil  afliT  ilie  progn^sn  of  the  case  aIuiII  have  ek-arly  sJiuwn 
whutlier  ur  not  the  limb  tun  be  uaved. 


5.  Gunshot  Fractures. 

Tile  call  for  M*[mrite  consi(lii:atioii  of  this  vanety  of  com|H>und  frac- 
tun!s  omuiki  ihntugh  jKTuliaritieh  of  the  let-iunri  and  dangers  mn^eijuent 


Fia.  lA. 


Fio.  17. 


i«rald«orfrinurbji|iMol-tell;  "ajrininetftaBl'' 
I  <jf  tb*  u|(piNlu  iMv.    (PunixT  mai\  Bonigrrr.) 


TraitfveiM!  frartiiRnf  tbeeUTlel* 


UfHMi   the  small  At*?  and  the  vchicity  of  the  pnijit.ltle.     Tlie  8ubjuct, 

)  Mamfanl :   Btvtou  Mnhnl  »tid  Sarfiicul  JuuriuU,  Majr  10,  IHtH. 
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FnAcruitEs. 


«ina«K|iipntly,  is  nillirr  morn  liniiUnl  thiin  il»  title*  nu^lit  (*u(a;*»*t.  u"*l 
docs  not  iiH-Iiuk'  fnictnn-s  by  lur^  luills  or  pieii's  of  rtlicll,  in  whirh 
tlu*  t>xt4;ti<^ivc>  la<»>rati(tii  of  the  Mift  jurtH  !»  even  mure  iiii|Kirtant  tiian 
the  ("rnctiiro. 

Tiic  i>]>Lvi[il  fuaturei*  arc  tlie  usually  extiMisivc  Bplintorinj;  and  fis- 
surinf^  uf  the  Ixtiio  anti  tlio  brui-siii};  of  the  tlR'ities  aloii^  the  tntck  nf 
till.'  biilli'l  wliirli  may  pivvc-iit  pmntpC  IkiiUii);  of  the  ^v4■tlnlI.  These* 
fuiliintH  arp  t'oiind  in  varying  tlcgrci's,  L-nrrc-.-^poiidin^  to  tht*  viliH-lty  of 
tiu-  I«»II  nnil  tu  it.s  s'lrx:  A  hall  wIkx-jc*  fon^e  is  nt-urly  f«|M'nt  may,  mi 
glrikin^  the  shufl  uf  u  lun^  bunc,  do  no  injury  n(  the  )Hiiiit  of  irri|Kict, 
but  may  yel  eaiisu  a  curvwl  fissure  ucarly  t-iruimi scribing  a  cxirtttiil  (rai- 
ment on  the  op|tO!*ito  f<ide  ^Delorme,  Fij;.  10) ;  if  \t>*  f]Ht'i\  is  slifjhtly 
grwiter.  and  i*sp(vially  if  it  :*irikes  ihi-  .■•|>on(;y  end  ui'  the  Ihuic,  it.  ciiu^'U 
a  deprf:v-.ion  of  the  surfare  only  ;  if  the  Imll  is  lurjri-  and  it.s  veh«'ily 
li>w,  an<)  the  jioint  !itruek  in  ueiir  the  centre  ol'  the  shaft,  a  tRiiiNvei'HO 
fracture  (Fit;.  17)  or  an  obliijiie  one  (Plato  XV.)  may  Ik^  )inHlucc<l. 
At  hi^icr  velocilicj*  the  Imne  is  [K-rforatod,  with  Ukoru  or  less  splinter- 
ing and  ft^Murin^  (I'>g>  1^)>  ">*  ll>*'  fntin>  cylimler  for  u  len^fth  of  one 
or  two  iiieher*  l.s  -iplit  into  small  fn^ment^  wliich  are  driven  far  into 
the  .>urrouridiug  titi»ue>i  (Fig.  ID).     iSw  ul^u  I'late  1.      With  ihe  biter 


Flo.  18. 


Flo.  I  a. 


herfonUtiiK  iltot-wvund  of  UliUt.    a.  piilmncc :  b.  cKlt 

may  be  ansociated  extvusivc  Inct'Dition  uf  the  nod 

jKirt-i  iHi  the  tlintal  side,      hi  other  ea^^^s  the  bone 

I!*  ti«^nred  or  split  into  lai^*  fra^nentH  on  ("ocli 

Bide.     fJitiUiiunullv  the  U)ne  nuty  W'.  rtintply  |ter- 

rorat4'(1 4ir  notched,  and  then  broken  by  the  wib- 

Mipient  ust-  i>f  the  limb.      I  have  seen  two  mieh 

«ws  ;  in  one  (he  {Ktticnt  n'a.<4  .^hot  h\- a  iwiliifmnn.     •""•"  •'•iihrc;  iitxh  ve- 

»n<l  iL-i  he  nin  away  the  fiinur  lirolie  at  the  ])oint     Jj*"^'     «"*'*'!'-    »»*' 

where  it  had  Imtu  ))orfor:il4-4l  ;  he  diiil  of  tetanus. 

In  the  nrher,  fnieture  of  the  le^,  the  sime  scipienec  wan  ol)served,  but 

the  |Hitient  »nrvive<l,  and  the  exact  ehanteter  of  the  injury  laiueij  by 

the  bullet  n'Uiaineil  unknouu. 

In  till-  .-iust^  shown  in  i'late  I.,  in  wliich  the  Ixdl  entcntl  Ix-twcon  tlic 
fingers  and  einerpd  abovp  the  elbow  after  extensively  splintering  thu 


Fnn-lnm  (if    (tm«r  bf 
hall  ft<>in  a  liOtM:!  rlfla; 


VATHOLOGT. 
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lower  hiJf  of  Ui«  nHliii-s  llie  skin  of  tlie  forearm  was  torn  Inn^Itmli- 
Dally  in  A-vcral  |>l:u\*!',  :ij)|iarcntly  l>y  tlu'  tilsteiMlinj;  iAXvfX  of  the  Uill. 
In  fmrtiirL'!*  by  a  vliiirge  of  small  slmt  at  t-lust-  range  the  laci'nitioD 
of  Uir  soft  imi'tM  th  tJie  pmluniinant  feature.  In  tliuire  of  the  ORiniura, 
ch<«l,  antl  {H'lviri  tlit*  assoctatoi]  visnTnl  inji]rii-<<  art*  the  moirt  iiufior- 
tarit ;  fliiis,  oiif  of  my  |iutii-nts  (lii-d  from  the  injury  <loiie  to  bis  ln-aiii 
by  a  siujrU'  Innl  shut,  sin*  Nu.  7,  whicli  etiturt**!  thniiifrh  a  very  thin 
|Bin  "f  the  frontjil  Umc  just  below  the  inner  end  of  the  eyebnjw.  The 
remuvul  of  the  bullet,  even  fnmi  the  bniiii,  Is  not  essential  to  retntvery, 
ami  a  heareh  for  it  may  e.isily  Ikj  harmful. 

The  grrai  ninrtality  which  formerly  elinractorized  these  injuries  lius 
bt-en  jrr''atly  nHhii-isl  by  anli)'(>|itie  treatment.  In  militant*  curjjrerv  the 
gain  in  <ivin^  lifi.-  anil  limh  ha.'^  alno  l)een  inen-:t.'4i>il  by  the  n-ilnetion 
tn  the  size  of  the  bullet  nml  |K.fM*ibly  alstt  hv  its  hijjher  velix-ity.  In 
civil  practice,  wlileli  (leuls  luaiuly  with  pislol-sliot  wouud^,  the  resuttu 
mtw  nbtainml  areptod.  \  pintol-Khot  wonnil  '\*  usually  >iur)ric:tlly  clean, 
antl  if  not  ofTieinnfity  trejited  may  be  eonfidently  ex[>e»^t<il  to  heal  kindly  ; 
a  pirtr  of  the  ehithinf;;  is  nirely  earrieij  iu  l>y  the  bullet,  and  in  most 
I  ■■  till  that  it*  nwe!*.-^irv  U  to  cle;ni  the  wirfare  and  the  orIfi(';e  of  the 
luuiid  and  apply  a  dn's.>in):.  The  bullet  may  be  left  to  heal  iu  uuli'^a 
the  wound  in  hir^-  and  nigged,  l^tc  lieuiurrliagea,  due  to  the  liluugh- 
ing  uf  bruised  vchsvIs,  soun-timL'H  occur. 


Displacements. 

The  relalioUH  of  the  two  priuci|Kd  fnif^inents  pnHlured  by  fnieture 
of  n  bone  may  be  altered  in  various  ways,  which  Mal^ipne  chissilied 
under  tnx  hefldis.  The  class! titttt ion  bus  beeu  ponerully  adopteil,  with 
tlic  understnndinfr.  however,  that  a  fniettn*<!  usimlly  presents  a  eondii- 
HAtion  <if  two  or  more  of  tln^ni,  and  thai  then*  is  an  additii>nal  f;;roup 
of  esL-^-s  in  wlueli  the  pecidiurities  of  (hcili-plneementdefy  clu^^ilication. 

The  six  ela*^sert  jrnuip  displacements  aeeonling  to 

1.  The  Inmsvenwr  axis  of  the  bone,  Irnuxi-erKr  or  fntn-al  displaceiDCDt. 

2.  The  Innu  axis  of  the  bone,  anffuUtr  displaei-ment. 

3.  TIh*  circiimf«'n'nce  of  the  iHine,  roLiUiry  displarement. 
-I.  'IIm*  hn^'th  of  the  bone,  ora-riiHttff. 

5.  IN'tM'Imlion  of  one  fnifriuent  by  the  other,  impaction  or  rruthhu/. 

6.  Ifir^i  limijUuiiimil  nrjmr/iti'm. 

1.  Tnuurerw  or  lateral  displacement  may  take  place  forward,  iKiek- 
War<l,  or  towani  either  side,  and  maybe  partial  or  complete.  Pure 
tnirisverM-  ilisohKi'ment  is  rare;  it  if*  usually  :Ls>m-iuteti  with  over- 
riding; or  aii^'ular  dirtplaeenient,  or  Kdli  (Plate  III.,  fij;.  1). 

2.  Anj^nXar  displacement  may  var*-  in  dej;ree  ln«ni  a  sli;rlit  deviation 
|o  a  riplit  anyle,  or  even  more,  and  may  1m>  assiK-ijiied  willi  hi  com- 
p|pt<»  and  distant  t^'panilion  of  the  hrnken  surfaces  that  the  fmpments 
fonn  aT(Kig.  20).  It  may  be  pnKluwil  by  the  fracturing^  violence, 
tlic  action  of  j:nivity,  or  the  contnietion  of  tlie  ninstdes. 

M.   hi  rotatory  displacement  one  fra};ment,  usnally  the  lower,  turnn 
about  itM  lon^r  axis,  \\liilu  the  otla-r  fi'U}:mi-nl  renuiins  in  |M>sition, 
•I.  OrerridinK  it*  niutit  common  after  oblique  fnieture  of  the  ^bu^. 


:v\ 


FRAtrrURKS. 


aud  is  pnxluceii  by  variuu»  uuuhcs,  such  ns  n  cnntinuatton  for  a  moment 
aftor  llip  fnirtiir*'  of  the  turt-t!  thai  lia.-*  pnHliitfil  it,  tin-  Intiicity  of  the 
mutfclcd,  or  llic  .-iwelling  oC  Ihc  limb  duo  (o  ititliiinmatory  reuctioii  and 
pstnivasalidii  of  blood  bciu^lh  the  ducp  lawia,  wbicli,  by  intn-asing 
the  traneveriM!  diaiiiutcrK,  ahurteus  thu  loiigitudiual  uoe. 


Fio.  20. 


Fractan:  of  Ihc  clAVlck. 


r>.  Displacement  by  penetration  or  cmahinff  hn.«  Wvn  nlr(.*ftdy  men- 
tioneil  .-IS  the  imimrud  vnrii-ty  i.C  fmctiirf.  Pcnftnitiim  rarely  taki-a 
[ilinv  wiihniit  :i  chaii^-  in  the  ihrt.-(-ti<>ii  ul'  the  axes  of  the  fnigiiH'iit*, 
iKt-iiiisc  cf  dillcreucctt  iu  the  rutiibtamH;  or  of  tliu  dirvcli4iii  oi'  tlic 
fractun-. 


Km.  21. 


Fin.  22. 


FlQ.  23. 


PnrturD  or  th«  lowpr  cn4  nt 

IU)tat'>r]r<ll«T>UrrnirmHRrf  fr«o-    FneluTcofbothboiMMoflhe    m<-tit  of  Ihe    lowvr   TnitwnH* 
nirror  tlit^uerkof  ihtf  ncmur.  ki|,  wllh  uTtTriillnff.  Uwkwuil.    (K.  W.8HtrH-t 

Thi'  mlliiri  fmind  nn/-r<>on?HiIidntii>ii  iif  the  fnK'tiir^^  may  pivo  thpa|»- 
pcnninco  of  a  iiiiieli  det.-[>i-r  iiuni'trjliMn  than  ha>  actually  taken  jilaou; 
ihua,  ii<   Fig.  23  ihif  triangular  maii:^  of  «pongy  ti^uc  on  the  »ide  is 


SS  FRACTURES. 

Tho  sldB  may  l>o  torn  by  the  nri^hutl  vuth-ncc  or  l>y  tlic  slmrp  pikI 
*^'  !i  frainnont,  or  it  may  be  so  briii^xl  by  tlic  nrij^itiiil  violence  or  so 
r»n^S!*>l  m^ini  by  a  tlisplaix'il  fnif^niont  that  it  subsecjm-ntly  sloughs. 
11h*si^  K*sions  ot  tho  skin  may  foiiiniunirtitc  with  tlu'  seat  of  Inictiire 
viNMnjvniml  tniotiin'),  or  may  Iw  at  a  (listanct;  therefrom  ami  without 
inflnoniv  uinm  its  (X)iirso,  t^xctmt  so  far  as  tliey  may  interfere  \vith  the 
APpHixition  of  sniints.  Dirt!L«)fopation  of  tlio  skin  <hie  to  extnivasjitcd 
bKHHi  Ivnt^ith  almost  invariably  a|>i>ears  after  a  day  or  two,  and  niav 
Iv  wi»lt\t|m^»i.  [jjirpe  hh*bs  fille<l  with  dark,  l>I(Hnl-slaiiied  sennn  fn,'- 
onontly  ap]H<ar  mwn  the  limb  near  the  fracture  by  the  second  or  tliinl 
daw 


CflAPTER    TTlT 


hmOUJGY. 


QuM»— Dct^rniiniug    Caui>c»— ^poulancoiu    and    Pathtttogical 
irc»— Tiitra-ut«rine  Fractures  and  Fractures  During  Delivery. 

TllK  ranges  of  fmctnro  may  W  pmii]>e«l  iimlcr  two  tieti<ls  :   A.  7'A* 
prtfiitrjKmntf  tttutiat;  It.    7Vir  umiwdiate  or  flvtrrminiuf/  muitfx. 


The  Prediaposine:  Causes 

of  throe  kimls  :  (1)  tiit;  cxteniiil.  (2)  llie  iiunnnl  t>r  phyHoh^tcul, 
]<l  |3)  t)i(>  |i:illi(>l<)pic:il.  M(»)t  of  thi'  Iiittcr,  wliidi  rnii^iAl  in  n  locnl 
or,  ninrc  raniy,  a  j»<*nfnil  iliniinntioii  (»f  ihi-  «trcn^tli  or  an  lu'tnnl  lie- 
fttnictinii  i»f  the  b*ine  hy  a  hK-nl  or  penenil  (li^ca*t',  will  be  eoii-'^ideifd 
lUJiIiT  the  !k-:u1  urS[Miiit;iii<-oiM  nr  Pallinlogiciil  Fnictiirw. 

Tha  extanial  predisposing  causes  art'  iliot>e  incidoiitnl  to  various  nocu- 
imlinii^f  ainJ  iin»Jc»  of  litV  wliicli  iiivfdvf  gri-atcr  ex|M»j*itn>  to  (Iclrr- 
ininiii);  mtii^'.'^ ;  llifv  acwHint  fiir  llic  prcut  fxwjss  iif  fnirturc^  In  iiiali's 
ovi'r  tli'*j«^  in  temnlps  between  youth  ami  oM  age,  and  fur  itieir  rarity 
in  yuuug  children. 

The  nonual  or  physiological  causes  am  tho<tr  which  linvc  their 
oripin  in  the  po^itirm  ami  ftinction:)  of  the  different  bones.  The 
iMtiifA  "f  Uie  nknll  and  chest  arc  liroken  when  the  violence  iipriinst 
which  they  are  de."*ipnt'4l  to  |)n)lc<-t  the  encl(>.«ed  viscenv  if  tint  pre:it  for 
tlieir  (Hiwer  nf  n-si^itance ;  the  use  of  the  arms  in  ninny  o<>«-ii[wilion8 
expt^-s  them  to  fraeliirinp  violence,  and  they  and  tlie  lower  linih!*  arc 
lm>ken  in  falls  all  the*  more  easily  IteonnM'  of  the  eontmetiori  of  the 
tnu^'les  by  which  they  are  slilTeiied  to  prolei't  the  btKly  a^iinst  the 
ftliork.  In  like  manner  the  nnnnnl  rurvci>  in  ^inple  or  ai^^Hicialed  iMines 
— «".  ;/.,  the  clavicle  ami  spinal  eolnnin — which  supply  an  elasticity 
(hut  U  protective  nf  ihe  vi.sr-era  increaM-  tlieir  liability  to  fractui*e. 

I iiteriititiaf  utropfi^  itf  the  Imncs,  wliii-Ii  i."  M)C(»ninion  a  wnih?  elmnpe, 
i^  iindonbleilly  the  rauw  of  the  preater  relative  freipiency  of  frai'tiirea 
in  the  old ;  and  its  apeney  becomes  all  the  more  apjiarent  wlien  the 
iMltal  withdrawal  of  theaptii  from  the  ivcnpations  which  nuist  e\|)use 
to  frwtnn-  i.-  taken  into  acctiunt.  Thi^  atniphv  cNvn^i^^ts  in  thinninp  of 
the  t'lirtf'X  of  the  shaft**  and  of  the  tn)lH>rula>  of  the  spi^ipy  pnrlionn 
aud  of  the  ftliort  bonejt,  not  in  a  relative  increase  of  tlie  liuie  ^ntts  in 
Ihe  Itnne  liwne  itself,  as  wuh  lonp  HiippoHci).  It  U  an  actual  diniinutinn 
of  l\w  Iwtne  xnlnitunce  and  a  cnrres[wiidinp  incnwiio  (d*  the  fat  and  other 
sun  [Kirt5  nuitainc^l  in  it.  In  tlic  old,  and  when  not  extreme,  it  may 
be  CwwmI  Of  a  n<^rmal  pn'^Hspo^itton  to  fnietitrc,  hnt  when  it  appears 
pmmitiirely  or  aiiche*  an  extreme  depree  it  ninst  be  tltrnial  patliolog- 
Kal  and  claRHwl  with  other  ftimilar  ntrophiei^  whose  nature  and  causes 
an*  not  well  nnder>«tiMHl. 
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The  skin  may  he  t/tm  by  tlie  (»rip:in:il  violence  or  by  the  sharp  end 
of  a  fragment,  or  it  may  be  so  briiistMi  by  the  original  violence  or  so 
prc»se<l  ti]><m  by  a  (lisplace<l  fragment  that  it  Bubscqucntly  sloughs. 
These  le-sions  of  the  skin  may  <'oinmunicatc  with  the  seat  of  fracture 
(compound  frwrture),  or  may  l>c  at  a  distance  therefrom  and  without 
influence  ujwn  its  course,  except  so  far  as  they  may  interfere  with  the 
application  of  splints.  Discoloration  of  the  skin  due  to  extravasated 
bIo(Hl  beneath  almost  invariably  appears  after  a  dav  or  two,  and  may 
Ik  widespread.     Large  blebs  filled  with  dark,  blooJ-stamcd  serum  fre- 

3uently  apjiear  upon  the  limb  near  the  fracture  by  the  second  or  third 
ay. 


CHAPTKR    Til. 


ETIOUMJY. 


PivdinnneJng    CiUWA — PekTiitining    Ciiupc»— StKiritniimiM     kimI     PuUuilitgiml 
Krsctum — luLrn-uU'nnc  Krwturee  antJ  Kraoturcs  During  Delivery. 

'I'llK  <-:uti8rs  »f  fractiirp  niny  1m*  grc«i|K'(I  under  twn  bonds  :    A.  The 
ymlinjniiamj  itiu.iVM;   IJ.    '/"/«■  imnu-tl'uiU.  ur  ddenninimf  vttuws. 


The  Predisposingr  Causes 

*rp  of  (hrpp  ktndn  :  (1)  the  external,  (2)  tin-  nominl  or  |t|iysintof;iml, 
and  (:l)  ilm  |intlioIiij;icaI.  ^[o!^l  uf  tlte  Intli-r,  wliieli  ouistisl  in  a  Un-al 
OP,  innri'  rarvlv,  a  pnenil  dimitiutioii  (if  the  ntren^lh  or  iui  actual  dc- 
ntmrtion  of  the  Itone  Itv  a  h»ral  or  p?nt*rjl  disrase,  will  Ite  ronfiilennl 
under  the  hmd  of  Sp.)iitaneoiis  or  PatliuhigicMl  Frjetures. 

The  fixtenijd  predisposing  causes  an*  itiiHo  incidental  to  various  oorn- 
patinns  and  nn^Hlo.4  of  life  which  involve  greater  cx|M)SHre  tn  deter- 
mitiini*  cau.-*s  ;  tlicy  nce«junt  for  the  great  execfw  of  fnietiires  in  males 
aver  \.\\tr^v  in  remalcH  lx>t\ve<?n  yonth  anil  uld  agti,  and  fur  their  rarity 
in  young  children. 

The  norm&l  or  physiological  cansea  arc  tlii>se  which  liavc  their 
nrij^n  in  the  ito^itinn  and  functions  of  the  different  hones.  The 
Ifont'^  of  the  sKull  and  chest  are  broken  when  the  violence  again:*! 
which  ihey  arc  dc;-igneil  lo  [>rotocl  the  enelosc<l  vi^cem  is  i»K>  grejit  fnr 
Uieir  power  of  rei^ijit^iMce  ;  the  use  <)f  the  amis  in  ntaiiy  iMi'u|Kitious 
expo*"*  them  to  fracturing  violence,  and  they  and  the  lower  liuilte*  are 
liniken  in  fslts  all  the  more  (^.sily  becuiise  of  the  contraction  t)f  the 
mo«c1ei<  by  which  they  arc  stiffened  to  |irt)tw-t  (he  ImkIv  ngaiuKt  tlie 
tfhook.  In  like  manner  the  normal  curves  in  single  or  a-^^wiated  bonefl 
—<,  «/..  the  clavicle  and  spinal  e<ilunui^«Iiich  supply  an  elasticity 
thai   \A  pnitertivc  nf  tlit?   viseeni   increase  their  liability   to  fractiirf*. 

iHlrrxiUittl  rt/ro^iAv  of  the  bone?,  which  is  soriminion  a  senile  change, 
U  nmi>inlit4'<Hy  the  t^usc  of  tli'.*  gn-aler  relative  fnipioiicy  of  fnu'tnrfs 
in  tlic  old  ;  and  its  agency  iN^comes  all  the  more  apjiarcnt  when  the 
UMial  witbdniwal  itflhe  itgeil  from  the  occujiations  which  mi>st  evjiosp 
to  fnu'ture  is  taken  iiiti*  areounl.    This  atrophy  consists  In  thinning  of 

je  i-^irlex  of  the  shafts  an<l  of  the  tndMH-iiliP  of  the  .-(Mingy  |Hirti>ins 
in<l  of  the  Khort  liones,  not  iti  a  relative  increase  of  the  lime  s:dts  in 
ih**  bone  tiMue  ilwlf,  oa  was  long  stipposcd.  It  i»  an  actual  diminution 
of  the  Ikiuo  Mubstance  and  a  (*orrefi|y»n<ling  incn^aw  of  the  fat  and  other 
Mtft  partii  containeil  in  it.  In  the  old,  and  when  not  exln'm<>,  it  may 
be  clase«c«l  as  a  mirnml  preili»4|KJsition  to  fnit-tiire,  hut  when  it  apjMntrs 
pmnaturrly  or  reaches  an  extreme  degree  it  nm^t  be  deemed  inalliotog- 
iml  an<l  ela>tM'«l  with  otlier  similar  atn>phiefl  who^e  nature  and  cnnfi(>!i 
an  not  well  under^tAjud. 
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The  inher'Unl  or  eoHy  dereloiM-d  tiahilUi/  to  fnirtiire  wliich  Iihh  been 
observed  in  cfrtuiii  individuals  aiuI  families  who  were  in  (ithcr  n\spents 
iKirnKil  is  prulmbly  the  rcHiilt  of  a  t^imWar  scaiitineiis  of  the  Iwno  tiMUC. 
Of  this  inhoritt'd  liability  (iiirlt  pivew  three  exiimph's  cxlemlin^  in 
one  over  four  j:t^ nor.it ion;*,  in  the  others  over  thre*!.  <  )ne  of  tht^  jvilientM 
piitfenriJ  foiirleeii  frueturc«,  and  another  thirteen.  ln'foR-  either  reached 
the  agt'  of  tliirteeii  years.  All  unite<l  pmMi|il.ly.  He  ^ives  also  three 
cases  of  a  roiigcnital  hut  not  inhciited  liuhility  to  fmeture  in  families 
One  girl  ftiiffered  thirty-one  fntctiires  of  the  thigh,  leg,  und  .irni  iR'lvveeu 
the  ages  of  three  nnd  fi>iirteen  years  ;  her  sister  hatl  nine  In-fore  die  w:ix 
six  yean*  old.  Not  infre<jiieiitly  individuals  have  develo|Ki]  in  esirly 
or  middle  life  ii  nMti«>al»le  fragility  uf  the  Ikhics  witlinut  any  oihor 
<'hang<' that  would  inilic'ate  a  genend  dt'terioratinn  or  diweasi'.  Thus, 
lliggf '  reports  a  caw  of  twenty-two  tnietnres,  all  hut  one  of  tin-  arm 
or  ihigh.  Intween  the  ngi-s  of  twentj'and  thirty  years  in  a  man  who  had 
Buflerwl  none  before  or  after. 

Immediate  or  Determining  Causes  of  Fractures. 

These  are  of  two  kinds:  (1)  Kxternal  violence,  and  (2)  muscular 
oetion,  the  latter  exerte<l  bv  niuscle.s  connected  more  or  less  directly 
with  the  bone  that  is  bmken. 

1.  Fractures  by  External  Violence.  The  division  of  these  into  two 
elosses,  of  whiih  oue  is  i*alleil  fnieturt^  by  direct,  the  other  fraetunw 
by  iiulirivf,  violenw  is  Iiosed  u|»on  eliniad  difl'erenees  often  of  ex- 
treme importance,  and  not  simply  upon  mechaniral  dtirerenet>H  in  the 
mode  of  transnii>sion  autl  in  the  effect  of  the  appliird  force.  This 
ru'lieve.-*  us,  therefoR*.  from  the  ue<-essity  of  cxauiiniug  the  latter  (pies- 
lions  with  their  many  iil»se,ure  faetnrs  anil  simplex  relations,  and  makes 
till"  iletinitions  simple.  A  fraeture  bv  'Hrrrl  riti/rnfe  is  one  in  which 
the  bone  is  broken  immedialelv  under  the  |3oiut  ui^mi  the  surface  where 
the  fraetnring  force  Is  exertw  ;  and  a  fnu-ture  by  mtHrrct  viofencf  is 
one  in  which  the  fracture  takes  place  at  a  dii<tan<v  from  that  point. 
The  most  inijKtrtnnt  clinical  difference  between  the  two  varieties  de- 
pends upon  the  injury  to  the  overlying  miX  parts  in  the  one  case  and 
the  al>sence  of  such  injury  in  the  other. 

The  skin  is  imt  always  broken  in  fractures  by  iHrcct  violence,  even 
when  the  vulnornnt  force  has  l>ecn  great  and  the  injury  to  the  soft  |iorts 
under  the  skin  extensive,  but  it  roay  have  Ih-cu  so  injured,  even  if  it 
shows  no  mark.s  of  violence,  that  it  will  slough.  On  the  other  luuul, 
the  blow  may  hreak  the  skin  at  the  pctint  where  it  is  received  and  nnv 
dnce  fracture  indirectly  at  a  greater  or  less  distance,  the  Ikiuc  yiehling 
at  its  point  of  least  irsistancc  and  not  at  tliat  where  the  for(x>  is  directly 

The  fracturing  force  may  be  aitplied  dircftti/  or  intUrecHif  to  the  twno, 
t*»  cni.th  or  bn-ak  it,  or  iiblitpiely  to  its  long  axis,  or  as  torsion,  or  as 
nvnisinn.  Kxamplci  of  the  first  are  fnniishe<l  by  falls  n|Mio  the  feet 
with  fraeture  nf  the  ealeancum,  gunshot  wonn(L<,  and  crushing  uf  the 
lower  end  of  the  nubus  in  a  fall  ujmu  the  hand  ;  of  the  secfmtl  by  most 
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rmrttifw  (if  till'  sltafVx  of  long  Imnes ;  of  tlw?  ihini  by  some  fractiirt* 
of  lilt-  Ux  "l>«*n  llii-  fool  is  fixei!  and  the  txidv  tnrnwl  forcibly  alumt  it ; 
awl  of  ibf  foiinli  by  fwrnu;  frurliin's  of  the  lower  oiul  of  the  hiinienm 
liy  forcoil  ulMiiiclioi)  of  the  forearm,  by  H>nie  of  the  iritenml  timlb-<»bifl 
in  tvefvioii  of  the  foot,  and  by  Minii;  of  the  patella  in  foreed  flexion  of  the 
Unet  when  iu  normal  range  of  niotion  lias  been  limited  by  previous 
iujtin*. 

Indirect  froctJires  ore  by  far  more  common  in  lonjc  liones  than  iu  the 
f-JHirt  hiMiii^y  one*i,  iK-iiniM-  of  their  prop<»rtioiis  in«i  finiclionti.  The 
prlneiple  of  their  production  is  thiil  of  the  tninsniisssioii  of  a  force 
ihtnj;  a  Inme  or  sot  of  bones  nitwlc  riu;id  by  li^'amenlary  nllnehmenls 

'tir  iiiii!<-ulnr  i-ontructiou  in  such  manner  that  it  it*  resolved  into  forces 
soling  in  two  nr  more  dinHrtionit,  one  of  which  er<t8i<c8  the  Inng^  axi5 
of  the  bone  nnd  ncte*  as  if  it  had  l)cen  oppliwl  directly  nt  the  point  of 
least  resisUMU'c  in  n  transverse  direction.  The  eil'eet  is  preatly  mitdi- 
funl  by  the  anntoniiivd  stnietun*  and  fctrni  of  the  Iwne,  Ihe  attitude  of 
tJ»e  lind>,  the  pontnietinn  of  the  mtisclesi,  nnd  the  direction  of  the  blow. 
Tint!*,  a  fall  U[>on  the  hand  may  break  the  Uint^  of  the  forearm,  the 
humerus,  i>r  the  tTliivicle;  a  fall  u|K)n  the  fimt  may  fracture  the  calca- 
tteum  by  direct  violence,  or  the  lioney  of  the  leg,  the  thigh,  or  even 
the  vertebmt  column  or  skull  by  iiidin-et  violence. 

Tlie  Ik'j»i  4'\:uuple  of  the  fnictnrc  of  short  bones  by  indirect  violence 
ir.  funiiAheil  by  the  t^ftinal  column,  the  bune^  of  which,  coni^idereil  as  a 
i;n>up,  constitute  n  long  bone  with  several  curves,  the  forcible  cxag- 
P'mtiun  of  which  priKlucej^  fracture. 

2.  Fractures  by  MnscnUr  Action.  Under  tln^  bead  are  inebide<l 
only  ihoM-  fnirtnn-!*  in  whic^h  the  rupturing  force  i?*  exerted  by  the 

fBiiiKclrrt  alone,  without  the  aid  of  any  external  violence.  It  ih,  of 
cnnn*e,  evident  limt,  if  an  individual  brenl:ts  Ins  skull  or  a  limb  by 
niniiing  or  striking  aguinht  a  solid  object,  the  force  thai  causes  the 
fnu'tun-  iH  develoiKxl  by  llie  action  of  his  nniM^le^;  but  the  mecliaiiism 
i*  tlir  same  as  if  lie  lian  fallen  from  a  height,  or  as  if  his  Uxly  was  at 
nr<t  und  (he  objei't  with  which  he  has  eonie  into  contact  wa^*  in  motion. 
Only  lln»M-  ejiKt-;;  are  iHinsideretl  to  be  fnicture^  by  lunsi-uhir  aclion  in 
»bie!i  ihe  action  is  exerted  dinx-tly  by  the  muscles  u^mn  the  bones  to 
which  they  are  attmrhed  (medlatelv  or  innnediately),  either  as  direct 
tnictiim,  as  in  fracture  of  tlie  [>atella  or  of  the  olecranon,  or  obliquely, 
in  toraiim  against  nwistanec,  or  by  ^^udden  muw^ular  arrest  of  tlie 
ipiilly  moving  limb,  us  in  Ihmiving,  or  iu  striking  or  kicking  at  an 
bji-rt  and  niis-ing  it. 
Some  author-  havcexpresswl  tlie  opinion  tlial  no  lM)ne  csm  be  broken 
by  Mmple  muK-utar  contraeiion  unless  it  has  previously  undergimc 
Nontr  change  that  has  dinnnislied  its  strength;  but  this  opinion  nnist 
bf  IiHikeil  upon  iw  an  attempt  to  explain  away  by  an  nnfoim<le<l,  or  at 

|lm-«t  nil  uMprovitl,  assumption  a  dilliculty  which  diK's  not  resdly  exist. 

til  i-  no  ni"n-  l>»gtir:d  to  claim  that  sneh  a  change  luis  pr(V'<Hl4'*l  every 
rrariure  bv  nniscniar  action  than  it  wouhl  be  to  make  the  same  4>Iaim 

'f*T  fnictiire.-*  by  external  violence;  it  am  rest  only  ni>im  the  assunip- 
(ii>ti  thai  the  {MWer  of  resistAnee  of  n  normal  lionc  is  8U{M>rior  to  any 

,l>»nv  (hat  a  muscle  or  group  of  muscles  can  exei^  up4iu  it,  even  umler 
pjitn  iiio  nnd  iinu.-ual  eircuiuHtanees;  when'as,  on  the  «>ntrarTr',  nature's 
ilioD.4  ftiul  aihiptatiuiut  are  calciitat4.il  u|K>n  ihe  Ijudit*  of  the  ]inil>- 
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ftUlo,  not  of  tlto  exi'optiiiiml.  Siioli  ti  position  may  Ito  tnkrii  witli  pm- 
prii'tv  conrcriiinf;  nil  (nirlun*s  phkIiuxnI  tty  slij;lit  c-aii^^'s  in  t\\v  old, 
lilt-  liini'iisitl,  llic  caclKH'tif,  or  in  \\\i*m'  who  tiuvt>  t^iiniTf^l  ]i:iin  n(  IIm' 
]M)in(  III*  tnii-tiirt-  lor  s^nnv  titne  pn-vimis  to  tlic  iirciilcnt  ;  t>iit  it  in 
ontin'ly  iiiisiipiHirtti)  liy  priHifiii  llii-  rarer,  Init  stilt  KiitliL-ii-ntly  niinicr- 
oius  caspH  of  tin-  fra<'luri'  of  tin-  Hliall  nf  a  loii)^  Ikiim'  proilnccd  l»y  a 
violent  oHbrt  in  a  healthy  athletic  man^  aiut  in  the  cunimon  ont*»  uf 
fnirtiin*  nf  tin;  natolla. 

Tho  nffoct  oi  nnisoitlar  itction  is  ninnifcsted  in  all  *lip  ilcprcoft  of 
varying  itn]K)rtanet'  U'twoi'M  its  relatively  iinini|Mir(:uu  ailrliiintis  tn 
th4>  ptrr<'ts  nf  rxternal  vinliMH!e  iitid  lliiMe  cases  in  wliieh  it  is  the  sole 
agent  iif  tlip  fracture  of  a  liwiltiiy  I>onf>.  TIip  intorincnliatf^  «li'gr«*ft« 
arc  iirrsiente<l  l>y  those  frncttires,  iittually  of  weakened  bones,  in  wliioh 
inoffcntte  niiiseiilur  action  has  acte<l  either  alone  or  ctmihineil  with 
slij»hl  itxienijil  vinIonc(».  In  tlio  first  i^ise,  when  the  power  of  the 
mnwle  is  exert<Hl  in  the  wnne  direction  ni  the  external  violi-nee,  it 
iriere:L»*es  the  fracturing  force  hy  just  so  mnch  ;  an<I,  by  prolon^inp  its 
efliHTt  iin4!r  the  fractnrc  has  Inn-'n  niuih',  it  also  increases  the  displace- 
ment of  the  fni(;nients  and  the  laceration  of  the  soti  jMirts,  The  prin- 
ci|inl  inl<*n'sl  of  the  intermediate  oases  is  eomicct<*d  with  the  catise  of 
the  exccptiiuial  fr:(y;ility  of  the  Itone.nml  is  considered  in  the  following 
section — S|Mintane(iiis  and  Pathoh>j^ieal  Kpaeiupi^s. 

The  commonest  cxnmph*s  of  fnictnrc  by  iniis«nil:ir  action  alone  are 
furnislied  by  tJic  jKitella  ;  other  apophy.sea  antl  tnl>enisitiei*  to  which 
powerful  mnsclefl  an*  attiichc<l — the  olecranon,  greater  tuberosity  of 
the  humerus,  coraeoid,  acromion — furnish  them  iimeh  more  rai^'ly. 

Of  the  lon^  lioncs  the  Inimt'iiis  is  the  one  nmst  frecjtiently  broken 
in  this  manner;  ont  of  H5  cjmes  of  fracture  of  the  limb^  hy  mnscidar 
action  collwted  by  Gurll,'  37  were  fnietur«.*s  of  the  hunierns.  lo  of  the 
lhi(;li,  8  of  the  h?g,  and  5  of  the  forearm.  Ashnrst'  eolle<-t(Hl  81  cases 
of  fnu'tun*  of  the  huniems :  24  by  torsion,  fi7  by  a  hltiw.  The  meeh- 
nnistn  sii-ms  in  moisl  rases  to  Ik;  the  same  as  in  indinct  fradun';  In 
some  the  fmciun-  takes  phux-  at  the  insertion  of  the  mnsrie,  and  in 
others  lite  <'lenientft  are  tiNi  complex  an<)  tiMi  eonj<x-lnra)  to  l>e  evjdtttnetl 
llifon'tinilly.  In  a  ooiuparativcly  small  iiuinlK-r  of  cases  the  fracture 
Itas  iMt'ii  c'tiisiil  by  n'Hcx  )Misms  in  lindisthat  had  lott^lHH-n  ivjinilrxitl 
or  by  the  t^uivulsions  of  epihjisy  or  t<'taniis,  but  usually  the  eims<>  is  » 
violent  vobmtart'  nmsi^nhir  etKirt  to  avoiil  a  full,  to  throw  a  stone,  or  lo 
lil)  n  heavy  objci-l.  The  following  c:l*-4's  taken  from<Jurlt  illii>tnile  iIh' 
diflen-nt  t'orms  and  the  nietlioils  by  wliich  tliey  may  U'  pnHluceil.  It 
muM  l»c  n-mcmlxiTtl  thai  iV.u'tun-s  prxluntl  during  convnUionn  ur«»l 
lo  be  closely  exaniiue<l  in  order  not  to  overhmk  tlie  (H«ssible  addition  uf 
cxtenvil  violence  by  a  fall  from  the  li«l  or  by  a  blow. 

In  a  ncirm  l>i>v,  twelve  or  thirt«i*n  years  of  ape.  affected  with  tetn- 
nns.  Uith  lbii;h  Imiiic-*  weii'  broken  "at  the  neirk,"  pos>ihly  'y\<\.  below 
the  tnH'linnt^-r,  bv  the  i-ontnidion  of  the  musries,  antl  the  fmpnicnls 
foH't^l  tlinmgh  the  sktn  on  the  outer  sid<>  of  the  limb. 

.\n  atldetic  man,  thirty-four  years  obi,  accustomed  to  lift  heavy 
wi^iglits,  broke  hi>)  humenH  with  all  midible  snap,  just  1m>1ciw  the  inwr^ 
lion  of  the  deltoid,  by  the  ellbri   made,  on  a  wager,  to  throw  a  «4one 
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winphing  nlxiut  tin'o  ounces  the  Uisiant'c  of  a  hundrc'cl  jtirds.  Recovery 
in  «ix  wei-k*. 

<iiirlt  givt-s  )i]»i  1 1  (?3isos(Ashurst,  loc.  rit.,  24)  in  which  tlifhiiriuTUii 
[Wu  bmkiii  (hinn^r  llwl  trinl  i»f  slrtngth  in  whiuli  iwo  iiM-n  plat'e 
tlidr  rUxtwrt  ti|Miii  :i  (:ihif,  rliisii  haiiiU  with  the  tiin'sinns  [>umlU>l  und 
%*erticul,  and  Ktrive  to  fonv  each  r»tht>r'.4  hand  iKiokwunl. 

Fnietun'«i  of  the  foiiiur  may  (M-riir  iit  any  point  uf  tlie  .slmft,  and  in 
ihf  recorded  ra'w.'*  h:ive  Itocn  the  reMdt  of  an  ailcnipt  to  kirk.  In  nvoiti 
a  fall,  t>r  to  rise  from  the  ground  on  one  ftHit,  or  of  rnmi|>s.  cxritwl 
in  one  ease  hy  dniwiug  on  a  light  boot  und  iu  auotlivr  by  turning 
En  bnL 

A  man,  thirty-Hix  to  thirtv-right  yrarsi  ohl,  of  niiddir  size  and  preat 
mn-M-uhir  i>oMrr,  hn'ke  hiM  tlujjh  at  the  jiinetioiiof  in  upper  and  middle 
thinh  hy  kirkin^  at  and  rais^ing  his  servant. 

Van  Oven  <U'wriiH'<i  In-fon;  tlie  Koyal  Medical  and  Snrpjiral  Society 
a  frai'lure  of  the  thij;h  i^ustjiine^l  hy  himself.  He  was  lii'tysix  yenn* 
old,  hoallhy  an<l  strong,  and  free  fn^ni  taint  of  eiuKv-r.  scrofula,  Mph- 
Uis,  cte.  He  was  awuken<-il  hv  a  sharp,  cnmijt-like  |Kiiu  nl>ove  tlip 
f,and  as  he  felt  the  |K»rt  with  his  hand,  and  noticeil  that  the  muscle 
AS  tentte,  lie  hc-ud  a  ^nn|^.  fulh>weil  hy  nlaxation  of  the  nui.-*ch*,  ei-cpi- 
lu.-,  and  diminution  fif  the  |Kiin.  Kxamtnation  i^howed  a  tnln^ver8C 
fracture  of  the  femur  three  inches  alwve  the  knee.  Complete  recovery 
in  four  muntli.4. 

A  cavalri-man,  twenty-nine  ye:irs  old,  while  trying  Ut  riiw  from  a 
nttio^  posture  on  the  ground  without  the  aid  of  his  hands,  broke  his 
right  thigh  at  it.**  middle. 

(iurltV  eight  csLses  of  frartun?  of  the  leg  roniprise  fonr^^f  both  bones, 
one  of  the  tibia,  and  three  of  the  fibula  nlone,  the  latter  being  fraetiiros 
at  the  upwr  end  of  the  Uuic  l>y  the  euutraction  of  iJie  bictjw. 

A  anmll,  rather  oirpuh'Ut  woman,  forty-tive  yiars  old.  slipped  on 
ilk'  left  fo.it  while  de^ernding  >«»me  stepn,  made  a  violent  effort  with 
til*'  ni;ht  leg  to  avoid  a  fall,  felt  at  once  a  H-vere  pain  in  the  latter,  and 
fell  in  a  Mtling  posture.  An  imnufliate  examination  showed  a  fnietnre 
of  both  bonc»  nt  tlic  nii<]dIo  of  the  ti-g. 

A  woman,  fifty-two  year?  old,  mistiwk  u  door  leading  into  the  cellar 
for  oni'  oprniitg  inti)  a  elo.-M-f,  and,  recognizing  the  mi.-itnke  fis  .ihe  put 
her  right  f'-'l  forwanl.  dn-w  hers<:'If  insltnctively  ba<'k«nrd,  nnd  felt 
lat  the  same  moment  Mmiethiug  snap  in  her  left  leg.  upon  winch  the 
'*r*tghtof  hi.T  IwmIv  nsted.  She  fi'll  ami  rollwl  down  ihe  Htepn.  A 
fntelnn  nf  the  left  fibul.i  just  Ix-low  its  head  was  found. 

Fracture  nf  eillMT  or  both  hours  of  Ihe  forearm  has  l»ecn  ennse*!  by 

Ute  wringing  of  wet  clothes  and  iu  slxtvelling.    A  healthy  girl,  eighteen 

,  y«*ar><.  old,  while  wringing  clothes,  felt  a  snililcn  sh.irp  pain  on  the  iimer 

si<lr  of  the  litnrann  aliove  the  wrif*!.     Thnn-  days  ailenAanl  a  fmetnrc 

of  llie  ulna,  two  and  one-half  inches  alxive  the  wrist,  was  rerognizeil. 

A  witninn,  thirty  years  oM,  broke  the  radius  in  its  lower  thir<l  with 
■rvcrr  |iain  while  wringing  two  heavy  towelj*. 

Kraelun-s  of  the  clavicle  have  Xhs'w  cihinhI  by  the  I'fl^irt  of  rai.-ing  a 
beavy  objei't,  Hhovclling,  and  ><lriking  biickwanl  or  wiih  a  whip. 

Fractures  uf  one  or  more  ribs  are  not  infre<|Ucntly  eaniKHl  hy  violent 
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onuphinjr,  especially  ill  tlie  consumptive.  The  fitorniim  lm«  Keen  broken 
iti  fiHir  n'conlrd  niset*  Itv  the  vioU-nt  ^tmliiin^  ami  ln-iKltn^  Iwirkward 
iif  tlif  IhmIv  iliirin^  lln'  I'XpuUive  cfrons  of  pjirturltioii,  :iinl  (hen-  are 
fti'ver.il  eases  ttf  (nieture  of  ihc  cervical  vertebra)  by  rniti^-iilnr  aetion 
nloiie,  and  of  the  M-iipiila. 

Hilton  re[K>rt8  the  uiue  of  a  man  who  Umi  bn)kcn  a  rib  by  niuiH^iuIar 
nctioa  while  trying  to  mount  a  spiritotl  hoi-se. 

A  pririiipani,  twenty-four  your}*  old,  tjtkeu  in  laU)!',  M>u|u;ht  tu  lm>il<>n 
delivery  by  foreible  expuUive  etVoriK,  )H'u<1in^  l)aekward  and  resting 
on  lier  fjlxnv!*  and  liecln ;  stie  felt  a  tudden  t«bnrp  pain  nn<l  a  snap  in  (lie 
middle  of  the  bniut,  and  Hiid  at  unee  that  i^ometbiii^  lind  broken  llieru. 
Slie  die<l  of  peritouiti.*,  am!  at  the  autoiwy  a  transverjw  fraefure  »»f  the 
stcrmmi  waa  found,  one  and  one-half  lines  above  the  junction  of  itH 
body  and  tlie  mainibriiim. 

A  soldier  tliveil  into  a  river,  and,  not  reapiiearing,  n-jK-i  m>Uf!;ht  for 
and  bronfrhl  nut.  His  Intdy  s^howed  ho  iraee  of  external  violenee,  but 
there  was  mrnlysis  of  all  tlie  litubs,  loss  of  ^'iibntiun,  pain  at  the  [mxv- 
terior  and  lower  partA  of  the  neck,  priapism,  frequent  desire  to  urinate. 
He  said  that  as  he  dived  he  saw  the  water  was  too  shallow,  and  in  the 
elfort  to  avoid  Ktrikiti);  ai^^tinst  the  bott4jm  he  jerked  his  hciid  •sharply 
liai'kwarti  and  at  ono'  Inst  ronwiousness.  He  died  the  sime  nijjht,  nnd 
the  auto|«y  .showed  a  transverse  fmeture  of  the  Iwjtiy  of  the  fifth  eer- 
vieal  vertebra  a  little  below  ita  centre.  A  iiumt>cr  of  similar  cases 
have  been  re|Kirti*d. 

A  Her\-aitt  enga^l  in  prepuriiifj;  a  lamp  raised  his  arm  quickly  to 
arre?st  the  aetion  (d*  an  e«rapiiij;  fiprin^  and  felt  somethinf;  j;ive  wav  In 
it.  The  arm  fell  powerless  by  his  side,  and  the  j;rcater  ]>ortion  nf  tlifl 
acromion  was  found  to  have  Ix-en  broken  oft*. 

I  have  Keen  two  fraetnivti  of  the  coracoid  procesH  by  forcible  tnju- 
tniction  of  the  muscles  of  tlic  ami. 


Spontaneous  and  Pathological  Fractures. 

nie  term  uponlniumtif  is  uscil  to  indicate  that  the  violence,  external 
or  niuseuhir,  which  has  prodnaKl  the  frartun'  is  much  less  than  that 
commonly  observed  in  that  form  ;  and  the  term  pat  fining  iral  to  indi- 
cate a  pre^?l^ding  abnormal  chaiij^'  in  the  fr:ieture*l  bone  liy  which 
iU  strenjfth  has  lH>4'n  dindiiishiil.  It  has  l>eronie  eommoii  to  nw  (be 
terms  interelmnpetibly,  l>ocause  the  slight  violence  indiented  by  tlie 
first  is  cMieient  tu  fracture  only  when  the  change  tudieateil  by  the 
second  Ls  pres(!nt. 

It  is  noteworthy  tlial  the  pain  acctmimuiyinj?  or  followint;  the  fme- 
ture is  often  verj'  slight ;  fnietures  of  ribs,  and  even  smne  of  the  linibs, 
have  passed  iiiinv<)(;niz('<i  until  llie  au(o[isy.  The  |tatholo^ieal  condi- 
tion known  as  jrenenil  atniphy  or  rarefaeti<ui  of  the  Itone,  or  nsteopo- 
n>sis.  and  which  ha**  lieen  referred  to  ils  S4'uile  atrophy,  may  ap|>eflr 
pntmaturetv  or  mav  liave  its  ort};ui  in  other  causes  than  stfuility,  such 
OS  fHimlysis,  Im^omotor  ataxia,  ilialN'tes,  pregnancy,  and  osteomalacia. 
It  \«  worthy  of  note  that  in  mil  a  small  ph»|Kirtion  <d* cases  union  takes 
phice  promptly.     In  most  of  the  coifes  which  furnish  autopsies  the  Ituncs 
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HIV  rtmii«l  wtAentHl  hihI  ivdiuxtl  tti  a  slull  by  ahMirptinn  from  witliin, 
ami  in  suinc  of  llw,  oi^eH  sti|ij)iiraliiiii  liu»'  tJtkcii  plncr  ut  itic  fnii'ttuv. 

It  has  Ixfii  noted  by  ^juchftPfl  and  by  Vomciiil  ami  Vcrch^ru  that 

8[H til tuDco  11:4  rructurc  occusioiiully  )ui|i{»eus  in  the  iliabutic,  uuil  ihal  the 

uHdo  ^hon'»  iht.'  prf-H^iiue  uol  uiily  tii   tiiig:ir  but  ii1ih>  iit' phaspliurir  at.'id 

ill  i|iiniittlicA  llmt  Aii^^'jft  it^f  origin   in  ii  (k'cnlcilif^tifin  of  the*  boni^ 

Tlw-at'  itbstTvationi*    httvi'  In-on  runBnni'tl    liy    Iwh-Wall  (i]iint(>(I  I)y 

jKit^nl),  uliii  aWi  toiind  tho  |ih<ksphorio  aoiil  |nv;t«Mil  in  troiiie  itaticnt^ 

|afiW*te<i  with  canwr.     In  nine  «»>e8  of  s|Njiitnni'mis  fracture  lu  the 

Itabvlic  reiwrlttl  by  Verch^re  union  wuh  grwitly  tlflayctl. 

The  follnwiiig  ca^s  repre^'nt  iliflerent  varieties: 

A  woman,  sevrnty-two  yoarB  old,  Imd  bolli  thighs  broken  by  knoeU 
iiijlf  iu  chunrh,  ami  tlie  hiinienis  by  the  ctlurt.'«  of  bystanders  tu  litY  her 
up.  AmithiT  bi-ok<!  her  clavich'  by  pnttinp  her  arm  almut  tlie  nur»e*d 
ntck  anrl  ir)-inK  to  turn  herself  in  Wl  ((iurlt). 

A  woumn,  turty-five  years  old,  the  niuther  of  two  children,  sufTeitHl 
a  pifnt  deal  i>f  |Kiin  in  htT  l>une»  aftiT  ihn  birth  of  her  ^^pcond  ehild, 
nn*!  IxxuiniP  sn  In'Ip!e.v.  that  .she  could  not  get  into  or  out  of  l>o<l  with- 
out aitl.  She  broke  Ciieh  thigh  below  the  tmrliaiitcr  by  stumbling 
a^rtiuiit  the  iM-dinwl  in  one  raw  and  by  turning  in  \hi\  in  the  other. 
iSoth  unitM  witli  iiiarkt'd  angular  (li>ip1aet:'nient,  and  at  the  autopsy  the 
b>tn<*>  (if  ibe  liiigh  and  jwlvis  were  found  to  Ik*  s<»  light  that  they  rtoate<l 
in  watiT  and  m»U\  lie  crUHhed  by  |»re.>«ure  with  the  finger.  Tho  ror- 
'llGal  layer  of  the  femur  waf;  as  thin  as  nn  egg->hell,  the  nicJullary 
Fttuml  enlargvd,  tniverM-d  here  and  tlien-  by  dciieale  jilato  (ff  Unie,  and 
Blled  with  a  gnintotis,  »^'niif1uitl  mixture  of  bliKxl  anil  marrow  (<iur)t). 

A  man,  ^ixty  years  old,  bn>ke  bii^  femur  in  the  middle  thinl  by 
fctumbling,  without  falling.  He  died  a  fortnight  later,  and  I  found  an 
ennmicu-i  raleulut<  in  t*arh  kidney. 

JSuvianl  saw  in  ICHO  a  wnnian,  altout  thirty  years  old,  who  had  suf- 
fentl  fiir  four  uionth:^  with  seven.*  pains  thntughnut  the  ln^ly,  iueivaM-^l 
by  ittovenienls,  anil  without  fever.  'I'liree  months  later  she  had  beeonie 
bctlriddrn,  and  her  Ixiues  had  become  s*i  friable  that  most  of  tliiin  were 
broken,  and  she  c^mld  not  1m'  nioviil  without  eauhing  a  new  fnietiirc. 
Sl»e  livnl  ten  months  in  this  (N)nditi«in,  and  the  auto[)8y  sthowiHl  frac- 
^Uins  of  alnior<t  every  Iwne  iu  her  bmly.  The  »lruft«re  of  tlie  Ixtnes 
%Tu*  Hi  dfltitile  lliat  llicv  c«»uld  not  be  pretiM^d  between  the  fingers  with- 
iHir  bniiking  intti  Huiall  picoi'-* ;  the  niarniw  was  red,  thu  muscJest  pale, 
the  joinLi  and  cariilagts  unehangod. 

In  a  tart  under  my  eare  the  tibia  ap|warid  to  have  been  weakeiu'il 
by  an  ot^teiti--^  i^et  up  by  a  blow  aiul  a  wotniil  of  the  .<4oft  imrts.  The 
wnund  healed  in  three  weeks;  a  fortnight  later  the  (mtient  returned 
with  n  ii>ui|Hiund  frueture  of  the  leg  at  the  ^ca^,  eaused  by  stepping 
down  a  ilijtanee  of  t*vo  ftN't.  Tin*  iHine  eonltl  be  plainly  .-^'en  antl  was 
ire6ciL     J'rompl  reeovcrv. 

A  similar  frinbility  U  alxi  found  in  some  ea.ses  of  old  unreiUmil 
du>lricatinn,  duo,  it  is  snppi»«ed,  to  laek  of  hh'.  The  eondiiion  was 
,f^  ■  d!n-t*t  cxamiualton  in  a  tti<t*  of  siibi'onu'otd  <lisIoeatton  of  six 

kV.  oiiltng,  in  wineh  (iueriu'  tim-  olV  the  fon-ann  in  an  attempt 

1  UaMa :  Ball,  de  U  9oa  do  Otir.,  IdiH,  to),  t.  pp.  l!!t  «ad  13L 
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ti>  niltiiv.     The  ends  of  tJic>  I>unc8  vivn  nin-ru-tl  aiid  hoIX,  nnil  the  mii>*- 
cle.-4  st)f\oii(xl  aiitl  hrowii.     The  atitnpsy  showed  iiu  change  id  the  other 

|Mirliuiirs  iif  the  \)Ih\\. 

It  (*e«-ius  |»nilKil>lt!,  however,  that  in  imwt  cam's  in  M'hii-h  frarlure  h:is 
ncciirri^l  (hiring  an  ntt<.-nipt  tu  rb<lnr4?  a  (lislfH'ation,  :in<l  in  which  nn- 
uMial  fnigility  hiu*  been  alleged  in  explanation^  the  force  exerted  u|K)n 
the  iMtne  Ims  been  jrrentor  than  the  surgeon  siipiM>sc»l,  because  of  the 
leverage  enjpluvwi,  eh|M.'eiully  in  notation  of  the  limb. 

Disease  of  the  Nerre-cenlres.  In  IH42  Davey  uilletl  uttentitm  to  the 
facility  with  whieii  fnu-ture  s<»inetinies  iK-cnrrt'il  in  Innatio,  e^peeially 
ill  llK«j-e  \vlu>  weiv  also  iKiralylie,  and  the  ubi>ervatii>n  has  Ikh-ii  abnn- 
diinlly  ronlinn<-d,  Urnnis  having  t-olkrtt.'d  more  than  sixty  lejiorleii  eases. 
Weir  Miteliell '  was  the  (irst  t^j  will  attentinn  tu  the  fn'«|iienev  of  frai:- 
Inrc  in  tho.-ie  aflected  willi  loromotnr  ataxia,  and  suggested  that  the 
eanse  might  lie  in  an  ini|»uirinenL  of  the  nutrition,  and  l'on^ef)(lL■ntly  of 
the  fitn'iigth,  of  the  itonc  de|H*ndi'nt  ii|Km  ih*;  disease  (»f  the  conl. 
Shortly  afu-nvanl  t'haix!ot'  pnbiisiied  a  reiniirkablo  ease  of  multiple 
fnietnrcd  and  disltKutions  in  nil  ataxic  woman,  and  Drunti*  followed 
with  a  |Ni|M>r  ujiofi  the  suhjeetf  Uoju^l  ii|ion  thirty  rate's  re|H>rtL'd  within 
a  feiv  yeais.  lie  linds  that  the  fnietnri'S  are  nsnally  ninltiple,  from 
two  to  six  in  numlHT,  ami  are  most  eonimon  in  the  lower  limb,  cs|>e- 
eially  in  the  femur ;  the  frw|neney  is  iH|nal  in  the  diOert-nt  bones  of  the 
up|HT  pxtreinity — clavicle,  ImmcnM,  and  forearm.  licpnir  take»  phico 
in  the  usual  time. 

The  aeeident  Heeiiin  to  occur  more  fre<]iiently  in  the  curlier  tlian  in 
the  later  stages  of  the  nervous  disease,  and  tlie  predisj^i^iii);  eonilition 
is  a  rarefaetion  of  the  Ihhu;  marked  by  gre:it  absorption  of  tint  eoni|taet 
tis.sne,  inerease  of  fat,  and  loss  of  inoi^inic  matter.  .\  wry  remark- 
able instiincc  of  the  wirliness  of  this  changtt  is  given  by  Tillmaiin '  in 
tlie  rojiort  of  tliree  eases  of  spiral  fracture  of  the  simft  of  the  femiif 
eiiui<ie<1  by  the  etl'ort  made  in  dnLwing  off  a  shoe.  The  patients  showed 
nothing  abnormal  at  the  lime,  but  when  examined  three  and  luilf,  five, 
and  eJL'hl  veal's  latt-r,  rL-siMK-tively.  l(M-onii>tor  ataxia  existed. 

RactiitiB.  Friability  due  to  nu'lutis  is  foiiixl  only  in  (thildhoml,  for 
(hi-  dtseitse  is  one  which  involves  the  bones  only  during  their  [leriod  of 
gniwth,  and  eonsists  essentially  in  the  prolongation  and  exaggemtion 
of  th(>  enihr^'onal  or  dcvelopnienlal  eonilition  of  the  sluift,  in  Ciins^^^ 
qiiemx*  of  whieh  its  strengtli  and  tlie  Armne^s  of  its  union  with  the 
epi|)hyM>s  are  diminishe<l. 

riiittu  alter  fraetun;  lakes  phice  nither  more  slowly  than  in  iioniiid 
Ixtiie,  and  somelimes  fails  entirely.  The  eiiUus  is  usually  large,  but, 
as  it  is  comiMJsec)  of  the  same  soil  embryonal  tissue  wliose  exocsii  is  Uie 
|HitlioIniricaI  feature  of  (he  ilis^-aw',  it  is  laekiEi^  In  Iirmm'M.«. 

Sjrphilis,  Mercarialism,  and  Eheumatism.  Syphilis  atfeets  the  organ- 
isiu  in  HI  many  and  ni  varie<l  forms,  and  e-auH-s  siu-h  serious  Imiuo 
le>i>ms  in  its  later  stai:»-«,  that  it  is  not  strangt-  llint  IhiIIi  ])hysieinns  and 
patients  have  Ikn'H  inclined  lo  attribute  to  it  fnunnres  im>diieed  by 
slight  causes  whenever  the  |witient  was  or  had  l>een  adix-tcd  by  iU 

>  Wilr  Mitrhrll  1  AiitcrtrBii  Journal  nf  iht-  Motiral  Hricu«'«,  Jtil>-.  Itf73,  p.  113. 
•diatriil:   Arrti   itr  I'hvH.  IK7I,  )■    (ilH 
»  llnitt.     Ili-iliii.  klirt    Wi»rln-i.vli(lft.  ISKJ,  |i.  KM. 

>  Tiilutuiu :  Uvrltq.  kliu,  Wuvbuiufchrift,  ItAtti,  Nu.  35, 
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And  in  Uko  iniinner  those  who  saw  in  mereury  the  cause  of  the  hone 
iiun?>  Iff  syi>lii)i>^  atrrihuh'^l  llic  fnictiire^  to  tlie  un<_>  uf  tliat  dni^. 
When  Ml'  n'tiHinlttr  what  niultilinh's  of  ]i(?(t|ih'  have  rontraclwl 
fnphilis  hi)W  tininL-ntiis  ihoH-  in  wlhtiii  it  hiis  *.-:iii:9CtJ  ^nive  le:>ioMs  uf 
tite  b(rtK->,  liiid  nil  Uiu  other  hund  Jiuw  few  arc  liic  cu.si-»,  excluding  sep- 
araliun  uf  llii-  rni])hy]<eM  in  the  new-lHjm^  in  wliirh  it  can  even  l>c  sn»- 

fKfUt\  us  a  |»rLdiii|Hi^Iiijr  fansL*  of  fraclnn-,  it  is  evident  that  it  ciux  have 
rut  Itttlf  inniit;!!!**-  ia  Uii.-  dirr<uirin  ;  and  an  rxiiiDinatinii  of  the  a|]i>);^ed 
OL-**,-*  nhows  verv  f(¥i|neiitly  a  coiwistiii;:  cunKtitiiliniml  wenkiies.-j  or  a 
ctic-hi'xiu  m)t  always  tu  Ik.'  attrihntt^-il  to  thu  ^|H'eilic  di«;a.-*<'  which 
cnati'.i  a  eh  ISO  ri'R-mblaiice  In'tween  tlie-M;  eascH  and  ihof*<*  in  whieli  the 
friahihty  of  the  Imm*  it*  <hie  to  a  jin-inalure  or  fxa^^TjIed  K*nile 
aintphy.  Yet  it  sccnis  Mmnpe  that  the  devehfpnient  of  a  (;unnna  in 
the  rlial't  of  a  long  hotK>.  with  the  consirquent  destrnetiini  uf  ti.«ne, 
cliH'4  nut  nh>rt'  oficn  lead  to  fnietnre. 

OnrhV  fifteen  f*yphihtie  eawivs  inelude  five  in  which  the  fmrture  was 
pntx-ded  by  severe  jMiin,  mure  or  lu.-*  pruluiigL-d,  in  the  hniktin  lK)ne, 
am]  tiieiw  might  lie  deetnetl  demonBtrative  of  tlie  int!nenre  of  .typhilis 
did  ve  not  po^K^-s^  other  similar  cases  in  whieli  tlic  svpliilitic  eiiinpUra- 
lion  th<f>  iittt  exir'l.      .Mal<!:iigtu'/  indeftl,  t^jH-iikM  of  l(K-al  inllanunalinn 

■  Iff  tlie  hone  a-*  a  fretjuent  and  t(M>  n\iieh  neglected  pr<'dis]M»sing  e;iiiw.-  nf 
fracture,  adding:  "I  give  thirf  name,  conjcetnrally,  to  an  alVeeliun 
which  nianifi>t.s  itM.'lf  by  dull  |Kiin>'  attributed  by  the  jtatient  to  mtme 
rrtntnption  <ir  to  rhcumati^ini,  rarely  sufficient  tn  aiuM'  a  general  n'action, 
Dud  uttnieling  Imt  little  attention  nntil  some  slight  can:**.' prmhiees  iVac- 
tupe  at  the  point  it  oecupie-J.''  There  is  a  striking  tiiniilority  between 
the  ra*e?i  he  c\u^  and  (Inrlt's  riypliilitie  cases. 

There  j^vnis  to  be  no  reaeon  to  ^•^^j)I^ose  that  inerenn.'  has  any  direct 
ai*lion  u[>un  the  l^oiie^  n-nderlng  them  more  liable  to  fntctiire,  and  the 
in«w  that  can  be  etainie<l  is  tliat  iti*  exeefisive,  unskilfid  use  will  ean.«c 
o  drlen(>ration  of  the  health,  which  nuty  re^^ult  iu  an  atrophy  uf  the 
bone:-  simitar  to  that   fuiiiid  in  old  age. 

OftDcer  aod  Sarcoma.  Then-  ore  twfi  ways,  apparently,  in  which  the 
dcveh>prnent  of  a  malignant  tumor  may  lead  lu  fnieturc:  either  the 
tumor  niny  m-enpy  the  bone  it^^elf,  primarily  or  Heeomlarily,  and  (hvtniy 
it  |o  »iirh  an  extent  thai  the  ^^lighte^t  force  h  sutlieient  to  fnieinre  it. 
Mr  the  pr»t*4net'  of  the  luniur  cl-^ewJiePR  may  induce  a  cachexia  which 

in-^ulbi  in  ulrophy  of  the  lM)ne;4.     The  foMowing  aitnti  arv  <|Uuted  in 

^Uhiotmtintt : 

IxMii!*'  vsas  (idled  to  5^-0  a  nun,  sixty  years  ohl,  wha«4)>  arm  had  l>een 
bniken  by  thi'  eflort^  tif  a  eoaehnian  to  help  her  int«)  a  earriagv.  I'nion 
dill  not    iJike  phuv,  and  nix   inontlm  later,  while  .tinted   in  a  chair,  nhe 

'bl^»ke  her  femur  by  letting  her  lutml  tiill  in»on  il.     I><iuis,  isccking  the 

fcan^  iif  thin  frairilily,  then  learned  that  (he  iKilient  had  an  ulcer:iled 
cancer  of  the  bn:ast. 

A  wmuan/  forty  yimrs  ohl,  who  had  a  onnccp  of  the  breast  for  ftontc 
Unw'.  with  well-marked  caehrxia,  broke  her  right  femur  in  the  lower 
Ihit^l  by  ri-ing  fnini  a  chair.     SIk'  \r.\n  taken  to  the  hospital,  nnd  there 

Unliruiciii      loM-.  cH^  p.  '£1  *  Malmipir  :  Iak.  clt^  vol.  i.  p.  H- 

'  Cniveiltiler:  Anst  IVli..  LivniwD  sx,  PI.  1,  ftlip.  4. 
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TiiP  itihrrital  iir  rnrfi/  tlrrrlajMit  liahilitif  to  fracture  which  hnn  bepn 
olist-rvwl  in  itTluiu  iiKlivIilimlK  and  iUmiUtw  who  were  in  other  refirxH-ts 
nurnml  in  |irul:>ah1v'  Ihc  result  of  a  Rimilar  srnntinPHA  of  the  hon<?  liK<4tie. 
Of  this  InhcrittH)  linlnlity  (lurlt  civcK  three  cxiintples,  e.xtoi)«liiit;  in 
onn  civpr  four  p>iM>nttioim,  in  the  othern  over  three.  ( )ne  of  the  )mlieiits 
Rtiflere<l  fourteen  fractures,  nnd  another  thirteen,  In^fore  either  re:ieheil 
the  ago  of  thirteen  yean*.  All  iinitwl  promptly.  He  gives  also  three 
oases uf  It  eongenital  but  not  inherited  tiahilitr  to  fracture  in  fnmilieA. 
One  girl  Hunei-ed  thirty-one  fmctures  of  tlie  tliigh,  leg.  ami  arm  hetween 
the  agesof  thrci'  andtourtiHMt  yean*;  her  sister  had  nine  luforewhe  was 
six  years  ohl.  Not  infrequently  indivtduaU  huve  deveiojMtl  in  early 
or  middle  life  a  notic>eaVjle  fragility  of  the  Imnes  without  any  other 
ehunge  that  would  indicftte  a  general  deterioration  or  din-ase.  Thus, 
Biggs'  r<!|M»rt«  a  rasK!  of  twenty-two  fractures,  all  but  one  of  the  arm 
or  thigh,  U'tween  the  agr-s  of  twenty  an<!  thirty  years  in  a  man  who  had 
snftVred  none  before  or  nfter. 


Immediate  or  Determining  Causes  of  Fractures. 

Tliese  are  of  two  kiud^:  (I)  External  violence,  and  (2)  mnwular 
action,  the  latter  exerted  by  mu»4clcft  amnected  more  or  le«rt  directly 
with  the  bone  that  is  broken. 

1.  Fractures  by  External  Violence.  The  divinion  of  the.'ie  itito  two 
cla-'wi's,  of  which  (Hie  is  ddhnl  fnirturr;*  bv  dirfd,  the  other  fnieturcH 
by  indirfci,  violence  is  ttased  u|mu»  clinicid  dltferenoos  often  of  ex- 
treme im|X>rtnnc(S  and  nut  simply  u|mui  inei'hanical  dtfren^nee^  in  the 
mcHlo  of  tran^nn<-«ion  and  in  the  effect  of  the  applicMl  force.  Tins 
relieves  us,  therefore,  from  the  news.-^ity  of  examining  the  latter  qut^- 
tion?*  with  their  many  nUtcnre  fiwtors  and  complex  relations,  and  makes 
the  definitions  simple.  A  fracturt;  by  d'trrvi  rinlnwr  is  one  in  which 
the  l»one  is  broken  immediately  under  the  point  uix^n  the  .nnrface  whore 
till'  fracturing  force  is  exerted  ;  an<l  a  fru'lure  by  ijufitrrl  viofmrr  is 
«n<*  in  whiifh  the  fracture  t:iki-s  place  at  a  distanee  from  that  point. 
The  most  imiKtrtant  clinicid  difference  iK'tween  the  two  varieties  do- 
jH'uds  upon  the  injury  to  the  overlying  sr>ft  ports  in  the  one  owe  and 
the  abstMiee  i>f  such  injury  in  the  other. 

The  skin  is  not  always  broken  in  fractures  by  direct  vifilenee,  even 
when  the  vulnerant  fore*!  Iuls  been  gn'at  and  the  injury  to  the  soft  jwirts 
under  the  skin  extensive,  but  it  may  have  l)ceu  so  injured,  even  if  it 
shows  no  marks  of  violent*,  that  it  will  slougli.  On  the  other  band, 
the  blow  may  bruik  the  skin  at  tlic  |WMnt  wIicr-  it  is  rec^'ived  an<l  pro- 
duce fnictiin*  indirectly  at  a  greator  or  less  distance,  the  Imjuc  yielding 
at  lU  point  of  least  reHistancc  and  not  at  that  where  the  force  i»  directly 
exertol. 

The  fracturing  force  may  \w  applio<l  tUrfi'thf  or  ijuHrtctly  to  the  bone, 
tn  enish  or  br»«k  it.  or  obliipu-ly  to  its  long  axis,  or  as  torsion,  ur  as 
ftvulsiim.  Kxamplcfi  of  the  first  are  fumishe<l  by  falls  upon  the  feet 
with  fractnn*  of  the  calcfinoum,  gunshot  wounds,  and  orti.shing  of  tho 
lower  end  of  the  radius  in  a  fall  u|M>n  tlie  hand  ;  of  the  second  by  moet 

'  KIssB;  ITnlr.  »f  Peno  BullvUti.  IMCI,  \o.  12: 
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molhet,  and  the  hnmeins  or  the  femur  is  brokoi,  Bometiimee  with  an 
sodiUe  Biii4>,  as  the  child  is  forced  through  the  passBjee. 

Ftmetana  Within  the  uterus  have  been  caused  in  a  few  cases  by  a 
bullet  or  sharp  instmment  that  has  at  the  same  time  perforated  the 
abdominal  wall  of  the  mother. 

Hie  poflBilntity  of  the  occurrence  of  fracture  within  the  uterus  as 
the  imut  of  external  violence  without  perforation  of  the  abdomen  of 
the  mother,  or,  in  some  cases,  of  unknown  causesi  has  been  proved  hy 
the  Urth  of  diildren  presoiting  fractures  of  different  bcMies  in  various 
■tigeo  of  r^iur.  It  is  not  always  easy  to  say,  when  a  child  is  bom 
win  a  fracture,  whether  it  was  caused  during  delivexy  or  at  an  earlier 
period,  <v  whether  it  was  due  to  external  violence  or  to  the  contractioiis 
of  the  nteruR.  And,  further,  it  is  not  always  possible  to  say  whether 
■n  apparrat  foictuie  is  actiully  one  or  only  a  malformation,  a  defect 
of  08Bi6cation  or  of  developmait^  or  a  separation  of  the  epiphyns  due 
to  s^ihilia.  Gnrit  collected  eight  cases  in  which  the  causal  relation 
betwem  an  injury  recdved  bv  uie  mother  during  pr^nanoy  and  the 
fiaetnre  ofaeerved  in  the  diild  seemed  to  him  to  oe  clearly  demon- 
atxated,  and  twenty-five  others  in  which  more  or  less  doubt  existed  as 
to  Ae  cause  of  the  fracture  or  the  ohuacter  of  the  lesion.  The  injury 
in  the  first  a^t  cases  was  either  a  fiill  from  a  height  or  a  violent  blow 
npoo  the*  abdomen ;  and  the  bones  broken  were  those  of  the  thigh,  leg, 
arm,  and  forearm,  and  the  clavicle. 

llie  other  group  includes  some  in  whidi  an  undoubted  fracture 
existed,  bat  with  no  history  of  external  violence,  and  some  in  which 
Ae  ooexistoioe  of  malformations  threw  some  doubt  upon  the  character 
c€  the  BOppoaed  fracture,  and  others  in  which  the  fractures  were  so 
numerous  and  so  symmetrical  that  they  must  have  depended  upon  some 
general  cause,  syphilis  or  rachitis,  acting  possibly  upon  the  epiphyseal 
cartilages. 


CHAPTER  IV. 

EAltLY  SYMJTOMS  AND  OIAONOSia 

The  syiiiptoms  procliicttl  by  a  fnurtiirt-  are  dividptl  into  two  gmup« : 
the  objn'iirr  or  p'Mtifivr,  those  wlilch  can  Ik-  dirt'ctly  i»hsrfT\T«i  by  tbe 
8i]Tf^n.:iii<l  tiwjuihji'rfirfov  rut'toiuil,  ibow!  ior  liis  ktmwli'tipi'of  \v)iii-ii 
lit'  has  tu  tIc|K'n<l  nuiix-  wr  h-M  conipU'tcIy  ujMm  tlic  .-taU-iin-iitii  ui  thoi 
jKilu'uL  The  former  include  fiejomuiy  oC  ilm  limb  cir  jwrt,  afmoniuu 
mobility  at  tlio  jKiuit  of  fracture,  and  crrj/Uuit.  The  second  group 
iiicbides  /<«w  of  function,  jntiiij  aud  Ai«tory  uf  the  eaM:  iLiid  of  the 
patient. 

ObjectiTe  Sigfns. 

Deformity.  Tliittterin  iff  lit;re(;ni|iloyetI  in  ibtwidcMt  sciimp,  to  inehide 
changes  in  the  relntionx  of  the  fragments  of  the  bones  to  each  other 
ami  the  nimlitJeatiniH  in  the  apiK-nnuice  uf  the  limb  up  [lart  nf  llie  body 
prrKliicTil  by  iIi<>m;  chunks,  by  tlie  ctlti^ioii  uf  bhxMl.  an<l  by  the  later 
inflamniatorv  pnK'<'S!M?s. 

The  ehan^'^j  in  the  relatione  of  the  fragments  to  each  other  have 
been  described  in  detail  under  /JupfncrmenlM,  Many  of  them  are  bo 
marked  that  they  are  recnpnizabic  by  simph'  inspretion  of  the  |wirt, 
while  others  are  bronjrbt  to  light  only  by  i-arefnl  |ial[tutioii  and  hy  meat^ 
ureincutrt  eunipan-d  with  tliOH,'  of  the  op|M)site  limb.  TIh^c  meswtire- 
menlH  are  nwd  in  pnictiee  imly  to  rciupnlzc  di-^plnccmcntH  by  which  a 
limb  is  shortened  or  the  diameters  of  an  articular  ejctremity  modiHoil. 
In  a  few  places  praclically  nornml  relationH  ext^t  which  muv  take  the 
place  of  L>um|t;irisiii)  with  the  oppor^ite  lindi :  ^tich  are  those  iif  tin*  i;rcut 
trochanter  of  the  femur  to  a  line  drawn  fnmi  the  tuln'ro'^ity  of  the 
ischium  to  the  anteriur  sn(>erior  tspine  of  the  ilium,  ntul  those  of  the 
styloid  pHXT^^t  of  the  radius  to  that  of  the  uliui,  Intth  of  which  may 
h*'  U}H.>d  with  confidence:  in  ca^c?  of  fracture  of  the  nec;k  of  the  femur 
or  of  the  lower  extremity  of  the  radiiiti  re«|>cctivcly. 

The  chief  diRienlty  in  enipbtyinj;  nieneturation  is  tlint  of  finding 
Wcll-deline<i  [minis  n|MUi  the  skeleton  belwwn  which  the  mcjisurcmenta 
cjin  be  m:uli>.  ThiHe  emplovi^il  in  fractiirtw  are  Imnv  pnmiineucc;*  or 
edj;es  snrticii-nlly  near  the  surface  to  be  clearly  felt,  but  a.«  they  arc  all 
tttorc  or  less  ronnde4l,  absolute  aceuraey  in  mensuring  the  distance  is 
im]M»ssibh'. 

Annihcr  cause  of  uncertain^'  or  of  error  lins  in  tlw  n**rvuil  cunfm- 
rnWrv,  the  diffcr<'nc«f  not  due  to  Irauiiialism  or  dise:L«',  winch  ha"  Ik'CU 
found  oecaHioiially  to  exist,  and  which  sometimes  is  very  notidde,  tm 
much  a.H  nn  inch  an<l  a  half  in  the  lower  limbs. 
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Otbcr  Miurccji  of  difficulty  ami  error  arc  found  in  the  swelling  of  the 
ai>A  part^  which  niay  pn*veiil  the  tafH!  fri>in  being  dmwn  straight,  and 
in  the  van-ing  nnglrs  bptwwn  the  axis  of  the  limb  and  the  line  of 
muusurL-mcnl.  Tlif  first  is  not  likely  to  he  great  or  to  he  overlooke<I ; 
\mI  the  latter  is  a  fniiiienl  sourt-e  of  ern»r.  It  ii*  rare  tliat  the  two 
fixi.tl  p.tiMti*  betwe<;n  whicli  tlie  inea;surcment  is  made  iiiv  Im((Ii  «|Km 
the  limb  or  tlie  Ume  wlio^  length  is  in  (jUfstion  ;  owe  uf  tliciu  is  usually 
upon  (he  tnink,  and  lien  at  a  evrtain  di;<tanre  from  tlu'  ix-ntre  of  motion 
of  the  limb.  Consequently,  aov  ehonge  in  the  position  of  the  limb 
changes  ihi-  dit^laiiixf  Ik-tween  the  two  )>oint6  that  liavc  been  chosen. 
For  i*x:ini()Ie,  in  measuring  the  length  of  the  htwer  linib  the  jtuints 
iken  are  the  anterinr  sn)M>rior  spine  of  the  ilinm  and  the  tip  of  the 
wlletilu! ;  the  former  lies  several  inches  away  fmm  the  centre  of  the 
lup-juint,  aiKl  when  the  Umb  in  in  alRluelion  the  distance  between  tlie 
rhtkftpn  i»oint«  U  h'ss  tlian  when  the  limb  i?  parallel  to  the  long  axis  of 
the  Ixniy.  If  a  cimparison  is  to  l»e  mode  Itotwifn  the  two  limbs,  it  is 
utial  that  their  pOBitiuu  with  rcfcreuce  to  the  |telvis  should  Ih:  the 
e,  and,  lliercKirc,  care  must  br  taken  that  theuukirs  an'  (iiuiilistant 
fn»m  n  line  ilniwn  Wtween  them  at  right  angles  to  and  from  the  centre 
uf  luiolher  eonnec^ting  the  two  anterior  iliac  spiue^i. 

Si.iilar  diflienllies  an<I  univi'tainlies  exist  in  tnutsverse  and  periph> 
eral  ivn'jisiircmentrt.  The  swelling  of  the  soft  |wrts  not  only  increases 
the  bulk  of  llu-  limb,  but  it  also  ubseures  the  bony  prominences  mid 
pbuses  them  at  a  greater  distan<T'  below  the  snrfiier,  so  tluit  an  iH'cnnite 
inettsurement  of  the  distance  between  points  on  the  opposite  sides  of  a 
Ikhk*  is  pmetiadly  imptjssible.  For  this  and  for  mtatory  and  angtdar 
dir^plaivnienls  the  truine<l  eye,  aideil  Uy  earefnl  and  minute  consid<.>ra- 
tion  anil  palliation  of  the  imatomiml  landmarks  nnd  oimjuirison  with 
ihr  itp|»nsiU'  limb,  is  tin-  bthl  guide. 

Tin-  ajtpeuninrc  uf  the  Hndi  will  Ih;  still  further  nuKlilied  by  swell- 
ing due  to  extnivusate*!  blood  and  iuHannnaton.'  exudate,  nnd  some- 
times 111  the  sh<irt4?ning  of  the  limb,  whieh  increuses  its  transverse 
dtameteni. 

K^vhymo^i?*  i^  a  svmptom  that  is  rarely  absent,  although  its  npjiear- 
aiK-e  may  In.-  dt-iayed  for  M'Vinil  days.  It  is  nn)st  mark<^  and  most 
exti-uiiive  in  the  old.  The  hh»o(l  wbidi  eseniw-s  from  the  hmkeu  iMine 
an*l  the  ailjoining  \iartn  mnkes  its  wity  along  the  musculur  planes,  and 
fir«t  appears  under  the  surface  at  some  ilistanee  from  the  frueture.  Its 
apficnRinee  at  cTrtain  |)oints  ere.'ites  a  strong  pn-sumptiou  of  fracture 
— r.t/.^  Itrneatb  the  malleoli  in  Pott's  fmctnre — and  the  snnie  interfer- 
"  i-unibly  justific<l  whenever  an  ecehymosis  appears  upon  a 

In  iiiu*  nol  U-c-n  directly  contuscil. 

Large  blelts,  the  senun  of  whieh  is  often  dark,  frequently  apix-ar 
-Mpm  til**  h-g  a  ilay  or  twn  after  it.-*  fracture :  less  frifjucntly  ujmhi 

Ikt  limits.     The  cause  of  llirir  pprnlurtion  is  not  known. 

In  fniflnn-^  fiiinmnnit'ating  with  joints  n  ehanirteri-ilie  deformity  is 
cauwt)  by  ihi'  filling  of  the  <*:ivity  of  thejuint  with  IjIikhI  ur  an  infliim- 
matiin'  ffTiL^ioN,  thi>  s.ituution  of  which  is  shown  by  its  limitation 
within  the  iKiniidiirics  of  the  articular  capside. 

Abnans&l  HoblUty.     Mobility  ajtpearing  after  injury  at  a  point  in  a 
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IwDc  where  it  did  not  previously  exist,  and  jtoriiiitting  the  bone  to  be 
hcnt  at  an  allele,  or  a  [MirtiiMi  of  it  to  bi;  moved  while  the  uther  jMir- 
tion  remains  at  rest,  is  piitJmgnomonir  of  fracture,  but  it  is  not  always 
present  or  rcc<^iial)le,  for  the  fracture  may  U>  inoontplete  or  too  near 
a  joint,  or  one  of  tlie  fragments  may  be  toti  ^mnll  or  loo  dirply  platted 
to  l>e  grn^fped.  In  fnieture  of  the  ribi^^  sternum,  ur  fibula  the  ela»ticil 
(if  the  Ixitie  may  deceive  if  uot  takea  iutu  cuusidoration,  or  niitie  a 
doubt  if  it  is. 

The  iimnipulationH  employe*!  f<)r  the  detection  of  abnornml  mobility 
vary  with  the  seat  of  fracture  and  the  kind  of  mobility  which  is  sought 
to  be  pHMluceil.  In  fracture  of  the  nhaft  of  a  h>ng  Ikmic  the  Hiii^^n 
seeks  first  to  produce  an  angular  displacement  by  pas,sing  his  hand 
under  the  limb  at  the  supposed  scat  of  fracture  and  gently  raising  it, 
or  by  grasping  tlie  two  extremities  of  the  l>o«e  lirmly  and  moving  the 
lower  one  slightly  from  8ide  to  nide  while  the  up|»t'r  one  is  hehl  sta- 
tionary. Or  he  mar  grasp  the  limb  with  Uitn  hands  clottc  to  the 
fnicture,  and  produce  transveria;  displucemcut  by  moving  llie  fnigmenta 
UhIiIv  in  op)K>?«ite  diretrtioni*.  In  fnicture  of  the  t^lnift  of  i\u-  libiila, 
radius,  or  ulna  Intend  mobility  may  be  detecteil  by  grasping  the  limb 
with  both  h.-ind.H  above  atid  below  the  fracture, and  then  making  presH- 
urc  alternately  ag:iin^  tljc  bone. 

In  fracture  of  the  upper  portion  of  the  shaft  of  the  femur  or  of  the 
neek  of  the  hunieru!^  or  of  the  upiwr  end  of  the  Itbia,  where  a  lati>rul 
or  angular  mobility  auinol  lie  easily  n^csogniztwl,  nn^oun^e  may  Im*  had 
to  filight  rotatory  movements  of  the  lower  portions  of  the  limb,  while 
the  up]>er  portion  is  so  held  that  iU  bony  pnimiticnces  uiii  l>e  dtt^tinetly 
felt  by  the  fingers.  Abnormal  mobility  is  then  recognized  by  the 
failure  of  the  manipulation  to  trnnsniit  the  rotatory  movements  to  the 
up[>er  fragment.  It  is  e.^senlial  tliat  the  etimmunicatetl  movements 
should  l>e  slight,  for  otherwise  the  attjichments  of  the  soft  parts  or  the 
interUH'king  of  the  fragments  may  prevent  the  success  of  the  marueuvn!, 
which,  moreover,  for  obvious  reji*>n»,  must  fail  in  jKirtial  or  impacted 
fractures. 

In  fracture  of  citlicr  condyle  of  the  femur  or  humenis,  or  in  frac- 
ture of  an  a{H>physis,  the  surgeon  must  trj*  to  gnwp  the  fragment 
firmly  and  move  it  in  the  directitm  of  the  plane  of  tmctnre. 

It  is  sometimes  |>ossible  to  give  a  fmgmcnt  n  tipping  or  sec-saw 
motion;  thus,  by  priiising  the  tip  of  tlui  external  malleolus  inwanl, 
wlieu  the  fibula  lias  t>een  broken  just  alwve  the  ankle,  the  up|K>r  end 
of  the  lower  fragment  may  sometimes  be  felt  to  n»ovc  outwanJ.  In 
this  nmniptdatiou  tlie  sliding  of  the  skin  is  liable  to  l»e  mistaken  for 
movement  of  the  lione,  anil  shonld  Ix*  giiarrled  against  bv  pressing  the 
fingers  toward  each  other  so  as  to  relax  the  skin  between  tliem. 

Crepitai.  This  is  the  sound  pnKlticeil,  or  the  sensaliim  communi- 
cated to  the  hand  of  the  surgeon,  by  the  friction  of  the  fmgnientA  of  a 
broken  hone  ngainst  each  other.  It  is  as  pathognomonic  of  fracture 
as  is  abnormal  mobility,  and  these  two  signs  usually  coexist.  The 
sensation  is  not  the  same  in  all  cas«'s;  it  may  lie  the  sharp  click  of  two 
hard  points  or  edges,  or  a  dull.  miiffle<l  contact,  or  the  crackling  and 
gmting  of  nmltiple  fragment«i  and  brood  surfaces.    Some  of  its  forms 
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«n»  prarlirAlIy  identical  with  Uie  friction  sounds  obtained  Iiv  tlie  move- 
.iSlf^nt  lit"  joini.^  whose  Kiirfaros  art'  altiTPil  l>y  disensc,  and  although  it 
b  ujiiinl  to  npenk  nf  artx^»gnizablcdiflbrenco  in  thcqnality  of  these  son- 
ationfi,  the  trne  being  called  hard  nr  rowjh,  tht*  other  »ojl  or  smooth^ 
th^  din^o«'i«  in  nutnt  of  doubt  must  (1e|)cnd  upon  circumstances  other 
than  this  difTcreucv. 

f 'n'pitn:«  is  pertvivwl  through  the  hand  mther  than  the  ear,  although 
mu'timfii  it  is  audible  to  bystanders  not  in  contact  witli  the  patient. 
Il  i»  to  l>f  sought  by  (lie  Hanie  nieth<Nl»  as  abnoniial  mobility,  ami  alno 
in  the  rih«t  and  flat  bones  by  placing  tiie  pidnt  of  the  hatid  over  the 
mi|»|to£«d  peat  of  fracture  and  pits^ing  gently  in  various  direc(ion«. 
Dirtft  uusrultatiou  is  itouietinicd  cmjdoyed,  CHpecially  in  fracture  of 
tiir  rilw  or  !«teriium. 

Crepitus  rannot  always  be  pnxhieed  when  there  is  a  fracture,  for 
it5  pHnluction  i:;  tT<jnditioned  U|K>ti  the  contact  aud,  in  a  mi-a.sure,  the 
chunirter,  nf  tlio  bn)keu  Rurfacon.  If  the  fragmentm  are  completely 
separnle^l,  if  a  piwe  of  mnsele  or  fascia  is  intcr|»n#e<l  between  them,  or 
if  ihfV  have  U*<-i>nie  covered  with  jrrannlation!-,  iheir  luovomeuts  may 
ucit  raiiHc  crepitus,  and  il  it*  a  mnininu  cx|ieripnce  that  the  nianipuhi- 
tion  which  pro*luc«'5  it  at  one  moment  fails  to  pnxluce  it  at  the  next, 

Au!«ultatorv  [icrcusi^ion,  the  .stethosoo|)e  being  moved  from  one  frag- 
ment to  the  other  while  percut^ion  is  made  upon  the  first,  will  some- 
time»  ffivc  a  marked  change  in  the  sound  as  the  line  of  fracture  is 
croaotd ;  but  it  U  rarely  significant,  except  in  cai^ts  in  which  the  diug- 
nooisrun  lie  made  by  othiT  meanH. 

OomliiitUH  giving  ri*  to  seitsiiions  that  may  be  mistaken  for  crep- 
itaa  are  :  KoughnoM  of  neiglilK>rtng  joints,  inflammatiuu  of  the  HlicatliH 
of  tendons  or  o{  bun«s^,  and  the  rnu'kling  of  eoa^ilateil  blood. 

Ily  the  use  of  the  j--rays,  aided  by  the  flnorrtsoope  or  photography, 
many  fractures  can  be  recogniKctl  in  detail.  Thus  far,  in  my  exj»eri- 
vncv,  the  mv«  h.ive  rarely  given  practicallv  tni|K)rtaut  information  in 
frartun*i>  whii-b  ciiutd  nut  Ik'  obtain*'*!  withuut  their  aid,  but  they  often 
dii^datir  interviiting  detaiU  and  nometinieit  are  of  gnvt  value. 


Subjective  or  Eational  Symptoms. 

Lots  of  fhnctioo  of  the  limb  or  part  involved  in  a  common  result  of 
fracture,  and  i?  due  either  to  nm-hunicid  winscs,  such  as  the  breaking 
of  the  It^ver  thniugh  which  the  muAclcH  act,  or  to  the  inhibitor)'  efl'ect 
of  pain  or  the  fi^ar  of  pain.  Ab  pain  due  to  other  causes  may  have 
the  mme  effct-t,  aud  ai»  tlie  lose  after  sonic  fractures,  even  of  the  nniin 
bone  of  a  limb,  nuiy  Iw  .it  first  s'light,  the  presence  or  the  al»sencc  of 
the  nmiptnm  is  only  miggcstivc.  not  indicjitive,  of  the  prcwiir**  or 
afafvltrv  of  fractiin*.  In  nuwl  «i,-jcs  of  fracture  of  a  long  bone  the  lindi 
w  practirally  helples**,  Imt  from  time  to  time  wc  meet  with  jcuients 
who  can  move  it  with  some  freedom  or  who  can  ^ralk  with  a  broken 
ankip,  1^,  or  cxen  thigh. 

Pais,  p|»ontaneonH  or  on  prca.«iire  u|mhi,  or  movement  «»f,  the  br«>ken 
biiDv,    is  a  coatftani  aeci)in|)aniinent  of  fracture.     S|iontaneiju.s  jwitu 
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when  the  part  is  at  rent  is  usually  sli{j;ht,  not  dislinrtly  limtled  to  the 
seat  of  injury,  and  not  significant ;  hut  lorali/cd  |Mtin  on  |iro9^iire,  on 
movement  of  tlic  bone,  and  ou  pressing  the  frajfuientj^  tou;oiher  ia  a 
valiiabk*  svriiptoin.  :iikI  in  sonu-  cat-e^  the  nioi^t  jHi^itive  one  that  nui  l>e 
ohtainc<l,  and  sufficient  in  iL'*elf  for  a  diagnosis.  It  is  tn  Iw  fwiiight  for 
by  pressure  with  the  tip  of  the  finger  along  the  line  of  the  bone,  by 
pressinjj  one  end  of  the  Iwne  toward  the  other,  or,  more  rarely,  by 
gc-utle  lateral  or  rotatory  movements  commnnicatcil  to  the  lower  por- 
tion of  the  limb  while  the  upiR:r  Ih  lised,  or  h\  making  the  {xatient 
ctuitraet  a  niu>)cle  attached  to  the  hone  wliile  it;^  nioveinput  is  opjtosoil, 
as  in  fra<'ture  of  the  raleaneum  or  olecranon.  It  is  of  jgrent  di;igno«tio 
importanee  \\\  absence  of  the  |)osilive  signs,  and  is  therefore  specially 
valuable  in  many  fnicture-s  ne-:ir  the  end  of  a  Imne  and  in  tho»o  of  the 
metacjirjial^*  and  metntarsjdr*  and  rib^  and  its  absence  i*  often  a  |»ositive 
means  of  c-xehidin^  fracture. 

The  ah.Bcuoe  of  puiii  on  han<)linf;:  an  iui|»orlant  fnu-lure,  ^tieli  :ih  one 
of  the  ley;  or  thigh,  deserves  attontir>n  as  possibly  indicative  of  central 
nervous  disease  or  of  commencing  dcliriimi  tremens. 

Thehistorr,  with  refereuw  todiaguor-is,  ineludeii  earlier  injuries  which 
may  have  modified  the  form  of  the  limb,  the  nature  of  tne  accident, 
and  the  manner  in  which  the  fort-e  wa.^  applied,  the  interference  with 
function,  antl  oc^-asionally  the  gnap  heaitl  at  the  time  and  the  dihtortit>n 
of  the  limb  observed.  A  knowledge  of  the  manner  in  which  the  \no- 
lence  was  apidicd  it*  sometimes  of  value  in  determining  obscure  point.'if 
and,  in  the  absence  of  p(»Kitive  information,  indtmlions  may  be  g:ithered 
from  the  position  of  contusions  or  of  stains  made  by  contact  with  (he 
ground.  The  account  given  by  the  patient  must  always  Im?  received 
with  distrust,  bLvausc  of  his  preoccupation  by  other  circumstances  at 
the  moment  of  the  accident  and  of  the  tendency  to  substitute  inference 
for  oliaervation. 

Such  are  the  fact;:  upon  which  the  diagnosis  is  made.  The^'  are  not 
all  present  in  every  t-jse,  ai»d  it  is  never  necessary  to  seek  for  them 
all :  dctormity,  abnormal  mobility,  and  crepitus  are  alone  absolutely 
]Mtliognr»monic,  V>ut  in  not  a  few  fractures  none  of  these  can  Ihj  rwog- 
nired  by  manipulations  that  are  not  unduly  severe,  and  the  diagnosis 
must  l*e  made  upon  the  hist^ir}'  and  loe-alized  luin.  It  is  important 
that  this  should  be  borne  in  mind,  for  manv  a  fracture  has  U'cn  (»ver- 
lonked  hi'canse  crepitus  could  not  In?  got.  The  character  of  the  injury 
i.s  Mimetiuies  s<t  ap|>arcnt  liint  it  can  l>e  rec<:>gni/<-<l  at  a  glance ;  in 
others  w>  obscure  that  even  the  nu>Pt  can'ful  and  cxjM'rieiiced  obwrvcr 
may  remain  in  doubt  In  most  cases  the  examination  sluadd  be  mn4le 
systematically  ami  thoroughly,  banning  with  the  history  and  follow- 
ing with  an  investig:ition  ')f  the  interference  with  function,  the  pain, 
tlw  deformity,  and  the  ahnnrmal   mnbility  and  crepitus  in  that  onh-r. 

Tlic  clitthinj;  should  l>c  removed  ^T^^\^\  the  injured  jwrt,  and  in  doubt- 
ful cases  also  from  the  n|i|>4)site  limb.  After  having  iioIlhI  surh  <'hangps 
in  appcanmce  as  arc  i.mm\  re<'ogiiizahle,  the  sniwon  makes  gentle  press- ; 
urc  with  his  fingers  along  the  limb  in  f^carch  of  the  |Kjint  of  mnximnm 
tenderness  and  of  irregidarity  nf  mitline  if  the  bone  is  sul>eulaiK'nus, 
anil  wliuu  that  has  been  found  ho  sei'ks  evidence  of  abnonual  mobility 
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at  thnt  pnint  hy  one  of  the  mnniptiiationi!  above  mpntioned.  Tf  tlie 
setut^li  h  successful  the  diagnnsts  is  nmHe.  If  not,  or  if  tlie  injun*  Is 
ftt  a  [iriint  where  ahnnrtnal  tnoliility  i^  not  reot>gnixaltU',  the  sui^on 
8iTk)«  for  such  liefomiity  a^  i''  likely  to  exist  after  such  n  fmetiire  as  is 
siisiNf-io^l,  fii^t  inquiring  whether  the  region  has  l>een  previously 
tnjuretl,  in  order  that  he  may  not  mistake  an  <>!d  deforDiity  fur  a  fresli 
oiw*.  tuid  the  [lain  of  a  .-^pniin  fur  thai  of  ii  fraettin.'. 

If  neither  nbnoniml  mobility  nor  deforuiity  can  be  rce^ignized  be 
*tii  for  local  imin  by  prenfinre  in  (he  h>ng  axis  of  the  lK>ne  or  hy  tlie 
tiim  of  altacned  nuii^elei*,  and  aixx-pt^  pain  tlins  aroused  as  indicative 
of  the  presence  of  a  variety  of  fracture  which  may  not  give  the  sign* 
that  arc  laekinc;. 

If  doubt  Htill  rentainrt  tLS  to  the  existence  of  n  fracture,  and  if  l}ii> 
smrcli  for  signs  h  ham|>ered  by  tlic  pain  that  the  necessary  nmnipula- 
tkxu  cauiie,  or  if,  a  fraetun;  having  been  proved,  it  is  necessary  to 
determine  itri  details,  he  employs  an  aniesthetic  after  having  made  his 
pncnaratinn-*  to  utilir^  the  amei^thesia  for  the  reduction  of  displacements 
ami  the  upplicutiun  of  a  dreeing. 

Tlir  com[H)und  character  of  a  fracture  ia  easily  de(ermine<I.  In 
fractures  by  indirect  violence  the  wound  in  the  ekin,  close  to  the  seat 
of  fracture,  is  usually  small  and  blecils  much  moi*e  fretdy  than  a  simple 
irnimt)  of  the  skin  would;  in  fractures  bv  dinn-t  violence  the  ti'gn- 
mcntjiry  wound  i?i  usually  larye  and  ragge<l,  aud  the  broken  ends  of 
tiir  Iwimsi  tan  Iw  seen  or  felt  thnrugh  iL  It  is  not  mx-c^isiry  jwisitively 
lii  delennine  the  existence  of  direct  cumniuuication  l)etween  tlie  frjic- 
tnrc  and  the  external  wound;  the  coexistence  of  the  two  is  suftieient 
to  make  impenitive  the  employment  of  every  precaution  ag:tinst  infec- 
tion that  would  be  cjiIIihI  for  if  sijcli  communication  were  known  to 
exist.  If  the  wound  is  explored  at  all,  it  should  Ix-  <lone  only  as  a 
|«irt  of  tlie  treatment,  and  with  strict  usepsitt,  uul  merely  as  a  diaguos- 
tic  nieusure. 

Koeotfen  Kay*. — In  obscure  caseji,  in  fractun*^  of  the  small  bones, 
and  to  determine  details  in  those  in  the  neighborJKuKl  of  or  din^-tly 
involving  joint.^.  the  j-rays  may  be  of  use  and  s^imetJmi*  of  great  value. 
Krrt^r^  n(  interpr»'tati<tn  are,  lioxvever,  freipient.  It  iiuist  Ih-  Uinu-  in 
mind  ttiat  tlte  sKiagram  if>  the  reprtHluctiun  only  of  a  slmdnw.  ami  that 
the  apparent  modeling  of  tiie  surface  of  the  Ixme  shown  in  it  is  ihe 
rwnilt  of  diffi'Tcnces  of  opacity  and  is  often  misleading.  Tlie  elements 
of  thi'  Hlindow  an-  distorted  by  ilifferenws  in  ihi*  relative  distances  of 
the  varitnis  part!<  from  the  plate  aud  in  the  angle  of  the  rny.^,  and 
bii-jiUM'  of  Uh'  abs<'ij«'  of  persjuvtive  thes<'  distances  are  not  indieatcil. 
Then*  are  many  element-s  of  error  in  a  skiagmni,  many  piKsibiliiies  of 
mLx-interpretatiiin,  which  must  be  cxmtrnlled  hy  ex)X'rieneo  in  the  use  of 
tlie  rays  aud  bv  digital  examination  of  the  part.  I  have  ret-ently  seen 
a  case  rlinicallv  diitgni>stieate<l  as  frneture  of  the  iipjM-r  tliird  of  the 
femur,  but  the  skiagnimof  wliieh  was  llumght  by  all  lu  ^hu^v  a  fnietun* 
■t  thr  liast-  of  the  ni-rk.  The  autopsy  pn»viil  the  eiimn-tness  of  the 
rlini4>iil  opinion.  The  nkiagraphicemr  war*  (bie  to  tilting  of  the  up|ker 
ftnirim-nt.  An  aiMitional  ilimcuJtv  hi  cau^  in  children  hy  tlte  per- 
mrahility  of  cartilage  to  llie  rays,  ni  eoiisetjuence  uf  which  large  ga|>s 
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corresponding  tn  the  cartilagtnnns  epiphyms  appear  at  the  joints.  Ex- 
cept for  well-defined  changes  in  outline  of  a  single  bone  a  gkiagram  can- 
not safelv  be  taken  &»  proof  of  all  it  seems  to  show,  bat  needs  to  be  in- 
terpreted by  the  aid  of  clinical  findings  and  of  considerable  experience 
in  its  UAe.  Particularly,  I  think,  do  we  need  to  be  upon  our  guard 
against  assuming  that  dark  lines  across  spong)'  bone  aiways  indicate 
lines  of  fracture.  Stereoscopic  views  are,  of  course,  more  trustworthy 
timn  single  ones,  but  they  are  not  often  available. 


CHAPTER  V. 

THE  REPAIR  OF  FRACTURES  AND  THE  CLINICAL  COURSE. 

Anatomo- pathological  Processes. 

The  CaUss.  Bnnc  is  one  of  thtwc  tissiio*  whrkse  cicatrices  tire  oom- 
poeted  of  n  siil)stance  elowly  rcscnibliiif;.  or  itlontical  with,  tlic  itri^iiml 
tisftop.  The  pr(»ce*s  of  rf|Kiir  aflcr  fractiirt'  is  fiiiiihimuiilally  llit-  same 
OA  l)iat  after  other  form.-*  of  injury,  an<l  iu  histolnf^icnl  pliPiiompniL, 
like  ihfwc  of  re[>!iir  of  othor  tisfdics,  arc  those  of  normal  growth  an»I 
rxaf^-nil4il  niilrilion.  it  iM^iii;*  with  the  enhirgetnt'nt  aid  inMUi|i]l- 
cation  of  ihe  wlls  of  tho  [H?ri<>?tt(iini,  marrow,  Havcrainn  cuimls,  atitl 
lai'unte;  thi'^  mii)ti|ilic-nli<>n  pr<NhireK  a  niiish  <if  gr.inuhiiions  which  fill 
the  pip  U'tM-een  the  fra^^ntenls  and  arc  tr:iiii^foniie<l  iiitn  lK>ne,  sonu*- 
imes  ilire»'tly,  f^uietiiiicB  after  linving  pjL-w«I  through  a  cartilu)j;inoiiH 
Thi-i  mass  of  new  bono,  at  first  sj>ontf>"  in  its  structure — that 
IS,  dniipo^Hl  of  irn-gnhir  lamellH!  or  plate.H  circuinscribinj;  relatively 
larp-  laeiinw  fille<l  with  IiIiMKlves-el.'*  ami  nieilul!arv  elenienln — Iwconics 
finuer  an<l  more  eonip;ict  in  -^cune  portions  l\v  increase  in  thickne.-is  of 
tlie  huucllu*  and  rouMsiueut  reduction  in  sixc  of  the  lacunae — tlie  pro- 
re**  known  art  "eoiulensing  oBteitis,"  and  olwervcd  eonRtantly  in  tlie 
'  piu*  as  well  as  in  many  patliologieal  conditions — and  tjooiimes  thinner 
111  weaker  in  other  |Mirtions  until  it  finally  di^ipiH-ars  hy  the  con- 
Terse  prooeflH,  diniiuulion  of  tin?  laiiiellie  through  their  alM*orption  hy 
the  mednllarj*  element**  of  the  lacunie,  "niivfying  osteitis/'  another 
atof^v  of  prodiKTtivc  or  sirnple  oAteilifi  ami  aU*  found  in  the  normal 
development  of  hone  and  in  pathological  conditions.  The  variatinns 
defR'nu  u|Njn  dillcrciiceri  in  the  degree  of  the  injury  or  in  the  pi>!4itiun 
of  the  fragment.-,  which  require  disprniMirtionnte  amoiint.<<  of  work  t<i 
l»e  (hme  hy  tlie  dilTerent  partes.  Tlie  <lctjiils  of  the  priK-t-ss  will  appear 
upon  cxaminiition  of  the  manner  in  which  it  is  carrie^l  on  after  simple 
fnicliinp  of  the  slinfl  of  a  long  Iwrne,  an  example  which  has  the  advau- 
tagr  (if  illu.4tniling  the  hehavior  of  nil  the  difl'erent  elements  and  of 
liting  Imth  more  ctimpleto  and  more  open  to  cxpcrimcntjd  study  than 
fnuitnres  uf  short  Ikuk'S  or  of  the  siMuig^-  extremities  of  long  ones. 

When  a  fnictun-  tjiki*^  phuv  Ihe  cvlindricjil  jihcll  is  hroken  along  an 
irri'gular  line  and  prohiihly  always  with  the  prixlnction  of  sp1inten<  of 
ffmil«r  or  1cm  f.irjc.  TIk*  [RTiosleiim  is  U!>nally  torn,  but  the  extent  of 
It*  rapture  luta  pn)hahly  Invn  lai^ly  overestimated  even  when  then* 
U  niiicli  displm^'inerit  of  the  fragments.  Oilier'  was  the  first  to  eall 
»  iii-nti'iu  lo  the  ]m->*ervution  of  its  e4)ntinuity  at  some  j>art  of 

ti  _  in*ry  of  the  iMine  and  to  the  fad  that  when  a  lateral  "ir  loiigi- 

tJidinal  tlisplacement  ha-^  occurred  the  momhrane  is  ^tripjied  partly 
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ufl*  ntiL*  fm^nieiil,  but  wttliotit  liuvitig  il8  eoiitiniiitv  liruki-n,  luitl  lliitii 
fiiriiiH  a  liami  iiiiiting  llii'  two  fragiiuMit.s.  To  tliiH  Uinil  \\v  ^tvf  the 
name  of  "  pcriosti-al  bridge."  ()lhor  [>orti(ms,  also,  wliicli  <Jit  not 
|>re)?«Tvo  tlu'ir  cviitintiity  witii  tlu"  Pt^t,  art*  <loubtIe8H  stripped  off  ilie 
iRtgiDfiils,  uri  c:in  bi>  sceii  in  coiii|hiuiu1  i'racttiretf,  auil  '.la  tlii>v  are 
Mnirtiimlly  continiiuus  with  tlie  uvorlying  N>ft  iiarts  they  prol)abIy 
come  r|iiite  awurattily  into  place  whi-n  iXw  displacvtueiit  i&  corrfctiHl, 
and  thus  form  a  fairly  complete  tuliular  sheath  connecting  the  ends 
of  the  fra^nient^  and  all  splinters  except  those  which  are  entirely 
loose,  fi^nidinfr  and  limiting  the  formation  of  the  new  tisstir  that  i^  to 
establish  the  idlimnte  union.  When  this  shcatli  i>  not  cnmplele, 
iK-ejiusc  of  porsistinji  displacement,  the  existence  of  llie  ]H'rios(«»l 
bridgi'  is  of  extreme  imiMirtaucu,  iK-cause  it  maintains  the  ennneetion 
l>etw(»)rn  the  fragments  bv  means  of  a  lissne  whos*'  activity  in  (he  pn»- 
duction  of  Ume  i(*  marked.  The  position  and  form  of  the  callus  in 
s|K'cimens  uf  union  with  disphiceitient  indicate  eUiirly  the  jwisition  and 
agency  of  the  bridge,  and  Plate  HI.  shows  the  ossification  nn  the 
inner  surface  of  the  briilgc,  but  not  complete  throughout  the  interval 
between  it  and  the  surface  of  the  bone. 

At  the  same  time  blooil  is  ponred  nut  from  the  torn  vcmvIs  of  the 
bone  into  the  gap  l>elwcen  the  frognieuts  and  fnun  the  vessels  of  the 
soft  [Kirts  into  tlie  interstices  among  the  n»iiM-!es.  Tins  bloiKl  is  gnid- 
iKitly  absorlied  thiriug  llie  first  few  days  following  ilie  receipt  of  the 
injury,  and  at  the  same  time  tlie  eifei^t*i  of  the  traumatism  are  niani- 
feste<I  in  tlie  inflanmiatury  anlcnm  of  the  limb  and  the  inriltrntion  of 
a  thick  vis4-id  liipiid  into  the  Boft  tissues  immediately  adjoining  the 
seat  of  the  fracture,  liie  Ix'ginning  of  the  finn  ovoid  mass  which  can 
always  be  felt  at  ibis  jKiint.  The  |>criosteum  become?"  much  thicker, 
softer,  and  more  vascular;  a  thin  laver  of  gelatinous  or  viscid  litpiid 
i-i  found  between  it  and  the  Iwne  for  a  distance  of  a  few  lines  from 
the  e<lge  of  the  fracture  or  from  the  |H)int  to  which  the  membrane  has 
been  stripjxNl  np,  and  at  the  more  distant  limit  of  this  layer  the  sur- 
face of  the  l>onc  promptly  bec4>nie  rongheno*.!  by  the  formation  of 
pitches  of  new  I>one.  The  jM)rtions  of  the  periost^'um  which  have 
been  ■!triit[M'd  off.  tlK>s<?  which  form  e«Kiiplete  or  iiicomplete  bri<lp's, 
and  the  lacerated  tissues  which  form  the  wall  of  tlie  cavity  in  which 
the  emis  of  the  bone  lie,  granulate  and  |>our  uut  au  exudate  to  mingle 
with  the  remaining  bltHxl. 

The  marrow  shan-s  in  this  production  of  granulations,  and  tin*  eelU 
of  the  CTirinectivc  tissue  extenia!  to  the  iieriostcum  shaix-  for  a  gi-eater 
or  h's^^  <listance  in  the  irritation,  and  by  lla-ir  pntlileralion  bind  to- 
gether all  the  adjoining  |»art5  in  <tne  tirm,  com|»act  mass.  The  coni- 
iMiel  layer  of  Ixine,  the  cylindrical  shell  of  the  sliatt,  feels  the  Nime 
influence  and  n-acts  in  tlie  same  manner,  but  much  more  slowly  in 
nm-^i-ipienc*'  of  the  scantin**.'*  of  its  cellnhir  elements.  Its  outer  and 
broken  surfaces  soon  show  pink  [Miints  which  cfilargc  and  send  owl 
granulations  to  join  tlio-**.-  aln-jidy  pro4luce4l  by  the  jHTio>-t»'um  and 
man-ftw,  and  iJiiis  there  is  fnrmf>d  ln'tween  the  si>panitc4J  fragments  a 
Utml  of  union  which  \fi  aclually  eontiniirtns.  almost  from  the  iK-ginning^ 
wiUiall  their  onrnttituenl  |»artA.    The  size  and  character  of  Uii»  bond  vary 
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with  tin*  degree  of  dinplacemont ;  if  the  fragments  remain  nearly 
in  their  original  ri-latiuim  to  tfuch  utht-r,  the  biin<l  \n  Hhort  aiul  kvmi- 
mptriodl,  the  ^niniilatioiiA  spnnjjin^  f'mm  tlie  iimrrow  meet  and  imito 
iu  Uie  wilt  re  of  the  j^p,  while  thf  thiekeiuil  |KTiosteuin  jKL^iiivit 
fpim  one  fni^rtncnt  directly'  tu  tlie  other,  remaiutiig  adhen-nt  to  them 
iir  fvparated  only  by  a  layer  of  effiiHCfl  bhHxI.  If  lateral  dieplat^e- 
meot  oix'iir*  and  piTsistfi,  the  Iwind  jHutaei^  oldicjucly  frtmi  the  outer 
(tprfiiee  of  inie  fnijrment  to  that  of  the  other,  and  is  mueh  more 
ifimplftc  at  some  jNiims  of  the  periplury  than  at  others.  Thus,  in 
Fi^.  -5,  wliirli  reppt'st'Utjii  thu  eunditiun  on  the  seventh  ihiy,  the  Hrme^t 
union  iri  hy  tiie  r»rti!a!;inonH  Ivind  erossin^  the 
%n^\v  at  /(  and  funned  apnartmtly  by  the  thick- 
etiiuu:  of  a  in-riosteal  bridge.  On  the  opiKiiiite 
side  4>f  the  hiwiT  fnigiiiPiit  the  Iwginnmg  of 
an  iniNtiitph'tL'  l>aiiil  of  similar  !<tniclnre  is  si^n. 

The  formative  nclion  thus  lK.*gun  is  rupiilly 
carried  on,  and  princi{KilIy  by  the  |>eriost(>nni 
and  marrow.  When  the  fragments  are  kept 
end  to  end  an  ovoid  ma**  of  ti.ssuo,  having  the 
CDttsiiiteney  of  j«'lly  and  a  |H'arly  whit*-  appear- 
ance, and  contimioiH  alhive  and  (►olow  with  the 
periosteum,  envelojis  them,  ihf  so-ealliTl  *'  pro- 
viinorail  "  or  "  ennheathing  *'  udlus.  TkiK  niuA-4 
is  formwl  not  «ilely  bv  graindations  j*pringing 
fmm  the  under  side  of'  tliy  perir»-^tcuni,  but  als*» 
hy  till-  Uiiekening  of  that  nieinhnint!  and  of  the 
nmrn-rtive  tissue  on  llie  outer  riide,  inehidiiig 
that  whieli  surrounds  the  adjoining  musenlar 
huntlh>,  and  aceording  to  Cornil  and  Cuudray^' 
even  iJie  cells  of  ihi'  Raretdemma.  CV>m|¥)se<l 
It  firrtt  nf  cmhri'onal  chMnents,  it  ,s<kmi  heeonies        _ 

LitagTnou!<  in  the  j)ortions  formiHl  bv  the  |>er-    ffivKLr) 
iCMteum  ;  then   lime  salt.*  an-  <lr(K>fiit«l   at  <lif- 
ftrent  points  wtthin  it,  ami  finally  it  is  tmn^formeil  into  bone. 

Tlie  granulations  that  ftpriiig  from  the  marrow  owify  without  pn.^.«ing 
thruiigh  the  cartilngintHiH  stage,  and  the  proees;*  hen*  apparently  Itegins 
at  lh«*  fine  laraellie  whieh  lie  upon  the  inner  side  of  thp  eon))Hiet  shell. 
Tho  iK'W  laineihe  extend  aero**  the  eaual.  so<tn  oeelnding  it  entirely, 
am)  al.-At)  out  into  the  interval  to  nief<t  tlio<4r  eoming  fn>in  the  other 
fmjrinent.     Thus  \^  formwl  the  internal  or  me<hillnrv  J'lug. 

The  gninulalionso«TUpying  the  annular  interval  between  tlieeortienl 
lay*r»of  the  two  fmgmenltt  {when  the  n-ilueiion  !»  complete)  apiKirentty 
tvme  mainly  from  the  |M^rio?<teum  and  [uiss  through  a  esirttlagtnnu*^ 
fltef^  ln'fon*  l»e<'"»minp  lione,  as  do  the  other*  that  have  the  same  origin. 
Tb«y  unitr  proinptiv  with  iho.'^.'  of  the  niedullarv  plug  an<l  ultimatelv 
(■nutrtinie^  after  a  long  ilelay)  with  the  iitrlieal  layer.  It  was  to  this 
rnrtnf  the  mllu:!  that  rhipnytren  gave  the  name  of  "  definitive  cnllus." 
Tbe  «iu«»  of  the  th<Iav  in  iinitui  with  the  iHirlie:d  layer  lie.»  in  tlu*  tslow- 
OMH  trith  whieh  the  latter  fonuif  the  graindations  neiTssar^'  to  unit4> 
with  iJr*  otliers  and  doubtless  to  the  cxniisional  long  |>ersii*tenee  of  a 
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necrotic  scale  of  l>one  on  its  broken  surface,  which  has  to  be  slowly 
prnetratwl  and  nlworbwl  by  (lie  jrnumlfttions.  The  ci-lliilar  olrnicnt« 
ni'  the  cortex,  whieli  liine  l/i  do  the  work  of  cnlarjiinj;  the  Haversian 
cunuls  anfl  liirniing  (be  jz^miiulations,  are  scantv,  iiiul  those  iniiiH-diuti'ly 
wljoiiiiiig  the  l)rokeii  niiirfare  I'Hiiiiot  share  in  the  wf>rk  beciiiisc  their 
bioa(l-s)ii>p]y  is  cut  off  by  the  clotting  of  the  blood  in  the  torn  cnpil- 
briei^.  rhe  n-lU  Mtunted  a  little  more  deenly  have  !o  oirry  tin  rhe 
work  anil  slowly  bn^k  tliniii};li  the  tntermeiiiute  m?cn>tie  senh*  bcfnR* 
they  can  meet  ami  unite  wiih  the  oth*:-?  pmnulations  that  have  .sprL-ad 
into  the  interval  fiv>ni  witluiut  and  within.  This  proccs,-*  in  the  coin- 
pflct  tinjiue  if*  the  Uftual  nu-efyiuj;  ostriiirt,  churnctcrizcd  by  an  eidai^e- 
ment  u{  the  Haversian  canals  and  a  corn-sponding  Ioxh  of  the  bone 
tissue,  a  change,  in  short,  which  tnintifurnis  the  curttix  for  a  certain 
diftt:ince  into  s|K>nfj)*  tissue  like  tlint  of  the  ossifying  adins.  HUi- 
mntcly  ihe  mrefaclion  eaises  ami  n  '*  productive ''  or  "condensing" 
osteitis  follows,  by  which  tlic  laiuellic  aiv  tlii<*kcn<'<i  and  the  intenne- 
diate  splices  and  cnii»Iscc»nlractc(]  until  ihe  fomnT  proportions  U-lwecn 
iheni  are  nieflsundily  restorwi.  (K^cttsionally  the  ossification  s|)reads 
into  lifrarnents  and  tenilons  attoehe<l  to  the  bone  elofie  bv  the  fniclure. 

\\'hilc  ihe  cjilhis  in  thus  forming  :iud  ossifying,  the  irritation  in  the 
adjoining  soft  |mrt?  subsides,  and  tliev  regain  their  original  condition 
nnd  functions  nunc  or  h-ss  cc»niplclely.  t)ceiisional!y  the  usswiated 
injuries  of  iuns<-tcs  or  tendons  or  the  sheaths  uf  the  latter  lead  to  jier- 
nianent  dis:ibling  adhesiont^ 

After  the  ossiKcntion  of  the  callus  has  l>een  completed  the  exce«*  od 
its  exterior  ami  evcti  projecling  portions  of  friLgnicnts  slowly  disap- 
pear, nnd  in  cas4's  in  which  the  reduction  of  tlic  displnceinentK  bns' 
been  exact  tiiis  disappearance  of  the  exterior  rtdlns  may  gii  s<»  fur  as 
to  Idive  little  or  no  trace  on  the  surfa<*e  of  it.s  pn-vious  exiKlence.  in 
like  manner  the  n^nlnil  plug  diminishes  ainl  the  medullary  eanul  may 
be  restorwl. 

Kragnn>nls  of  the  cortical  layer  broken  off  at  the  lime  of  the  injury 
may  remain  fittnehe*!  to  the  periosteum,  preserve  their  vitality,  share 
in  the  same  pr«)cesses,  and  fonn  a  part,  often  tin  imix^rtant  one,  of  the 
callns.  There  is  reason  to  iM'lleve  also  that  even  alter  thev  have  Im^'H 
entirely  detached  thev  may  form  new  e«nne<'tions  with  the  sftft  |)nrts 
and  gninulations,  anJ  preserve  (or  renew)  their  life.  Such  fragments 
have  Ihtu  found  4'nil)cddc<l  so  dwnly  in  a  callus  that  no  other  explu- 
nalton  tluin  that  of  (^unptete  <lel»cnnient  ran  well  be  aiN-^'ptinl.  How- 
slit])  ilcscribes  nnd  ligures  one,  nnd  Onrlt  atiolher  and  remarkable  one 
(Kig.  26).  The  possibility  of  this  presi-rvation  has  aUo  been  cslal*- 
lishinl  bv  ex[>erimenl  n|K)n  animals.  Portions  of  the  slinft  linve  l>Ci!n 
rhls«-lle(1  oR',  scjknrate<l  entirely  fnun  the  soft  jtnrts,  »n<l  replai*ed  in 
contact  with  the  Isiuc ;  examination  al'tcr  the  lapse  of  some  weeks 
sIiowihI  rc-establtslimeni  of  vascular  <'<uinectlon. 

It  iH  alsf»  known  that  fragments  may  long  remain  without  vascular 
connection  emU-^hled  in  a  cidlus  as  well-tolerated  foreign  ImmIIcs.  After 
the  la|>se  uf  months,  or  even  years,  and  from  unknown  causes,  ihey 
may  cause  irritation  ;  an  al>ser-*w  forms,  the  bone  softens  alwnt  them, 
and  either  thev  are  cast  out  spontaneously  or  they  remain,  pivvokiog 
an  interminable  suppuration,  until  ri'UioVLil. 
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It  uomsicinnllv  bftpprnit  that  llic  callus  diics  nut  o^ify,  anil  iu  tsonie 
verv  rxee{iliiiiuil  caavs  the  bone  i.s  i-iirirely  ab^irW-il  fur  :i  aiiifiidcnible 
dUtanii*  on  L-ach  t^lilc  nf  tlie  tsc-at  nf  fnirtiire.  Tin*  ruii-H's  lire  not  t'ully 
undfrstooil.  The  <lifioivntie  in  the  process  consisiji  in  an  entire  or 
iai  ab^nce  of  pnniuctivc  o^tt'itis  and  in  an 

CK^s  uf  the  rarvtying  ur^tcitt.^.  The  lutti-r,  I 
am  ouiivinitil,  is  favorcii  by  the  presence  of  a 
inL'tallic  >utuni  in  tlic  lione. 

When  the  fmctnre  is  compotmd,  and  remains 
Ml,  die  details  uf  tlie  reparative  |iroce?^a  are  dif- 
ferent Id  thiA  extent:  tliat  the  c:dliis  does  uut 
pilM  thn)ii<;h  the  pifliniinary  cartihi^inoiis  stage 
at  any  jmiui  where  siippnr.ition  has  cKviirre*!. 
The  foruiafion  of  tht;  medullary  plug  is  not 
uflertetl,  the  granulations  ihen^  Uiing  tran.^formed 
diret'lly  into  bone  as  they  are  in  simple  fractures; 
the  ilifTerenee  i.s  in  the  exteniiil  or  en?iheathing 
lUtlliL-i.  The  rwi-ion  of  this  diirereuce.  as  sliown 
by  cx}»eriMieiit,'  lies  in  the  dfstnietion  of  the 
|ii'rioNtetim  by  the  t^uppuralive  pnieesH,  in  the 
ileALruction,  tJiat  ia,  of  the  only  ti.'^ne  whose 
gninnUtions  pass  through  the  cartila^noua  stage 
iu  fonaing  ihe  eidlu.s. 

The  protv**  i?i  slower  ihnii  after  a  .simple  frac- 
ture Un-auso  the  su|ipurdiiun  uf  the  wound  delays 
or  pn'ventrt  the  formation  of  much  c)f  the  exter- 
nal callu-H  and  thmws  nio!«t  of  the  lalur  U|K>n  the 
bono  it^lf,  which,  as  has  been  shown,  is  the  least 
able  to  ilo  iu     It  Lh  easy  to  waU-)i  the  procej^s. 

The  end-i  of  Uie  Iwoe  are   seen   lying  hare  and      _     .         ,  ,.  .     , 

white  in  U)c  wound ;  a  ma>«  oi  pink  jgrranuliitions  the  fi-mur  kimi  or  ih<>  stian. 
fomiis  at  the  limit  of  tJie  denudation  and  ad-  A«pHiiwrf>iiKiio»ion«»«d 
-nuicn  slowly   across   the    bared    i*urfaee;    the  "^rfr  i  ii."-!*  wi.i.-.  .^-n- 

..  p   ^  •       f  .•  '  .t  poM'd  nf  the  cortfc«l  layer, 

broken  Mirfaoc  remains  fur  a  ttrue  (iwies+n^nt,  then  ),«■  t-rm  tumcu-»u.ph'i.>iy 

l^renalaUocM  spring   from    it,  Uvinning   at  the  >t>»ut  lu  i<>itg  *xib  anti  t>e- 

ni>ints  nnircst  the  niiHlullnrv  canufjitid  sprw»dinc  *^'°*'  '"''•'^d.  wiih  \^*  oriK 

,owIi- lowimltlie. niter  e-lgi-;  the  wound  gradu-  «.,.,«,  ^ththv other  fv-K 

ally  nlU  up  M-ith  the.ie  gniniiliitiuni*,  the  bone  is  minu    micmo  itrnttii.T 

cuvm-ii  in,  and  ciditrimlion  folli)WK.  ^'^  'i"*  Jimeum  nf  th« 

In  le^  foriuimlem^su  |i.,rtion  of  the  ban-d   Sind^'iJTw?'"^'""' 
1'         '■      ;tml  i)<  r.i«t  olV  by  the  formation  uf  a 

i  iiarcatioii  which  can  snmetinie:^  b«^  seen  at  the  edge  of  tho 

gniiHilatioM''.  hilt  wlneh  more  mniiiuinly  is  hidden  by  them.  It  must 
not  lie  thought  that  all  the  tiare  wliile  Ijnne  seen  in  sneh  a  wouud  is 
ilcad,  even  after  it  hu»  rcmainci  uuelmngvd  in  apiwarauec  for  several 
kj4.  \Xf^  >nrfa<'i*  mav,  indeiil.  Ih*  de:i<I.  but  the  interior  \i*  often 
ivc  and  able  to  cjist  olT  llii'  di-a'l  sii|H'rtt('iaI  ^"ale  without  aid.  The 
gnuiuUtinns  which  form  between  the  living  and  the  dead  parts  s<>em 

'  Ulcftl  >n4  VisubI:  Codiplw  K<:'inlus  de  rAciwIfmiu  ilcs  ijckucvs,  I9b0,  vol.  xc.  \f~  vn^ 
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ftomctitnes  to  dissolve  and  Hl>sorb  the  latter  if  tlicy  are  smnll  and  thin, 
or,  if  not,  s^lowly  to  Itrar  tlicm  tn  the  rturfacc  and  vni^i  tliem  mit. 

The  calliia  thus  fonnwi  is  hir^T  ami  metre  irregular  than  after 
simple  fracture ;  it  remains  tender  and  sensitive  f(»r  a  lung^  time,  and 
is  covered  hy  an  adherent  :scur  at  the  seat  of  the  wound.  Fragments 
furnu'd  at  the  lime  of  the  accident  and  remaiaing  altarhetl  to  the  peri* 
o^louni  usually  pre^MTve  their  vitality ;  if  not,  they  bfcNinie  detached 
atWr  a  tlriu'  and  are  found  Ukk-^  in  tJie  wound,  or  lHH>«ime  idnit  in  by 
the  callus  ami  prolong  the  suppuration  indefinitely.  In  tliis  latter  ease 
tlic  constant  irritation  due  to  the  presence  of  the  foreign  body,  the  exir«t- 
cnce  of  sinuMC:^,  and  the  Imrn»wiug  of  the  pus  interfere  witli  the  evolu- 
finn  of  the  callus.  Iu.'-t<'fld  of  undtrgomg  a  gradual  and  unifiinn 
diminution  and  condonation,  ii  l>eoonies  eburnated  nt  sr>me  |>oinl.H  and 
entire ly  aha^irlMtl  at  otlnr^,  irregular  prumineuces  api>ear  on  ita  ••urface 
or  follow  the  lines  of  attached  tcudon.-i  anil  fawite,  ami  its  interior  is 
occupied  by  cavities  of  various  eises  n&iially  suppurating  and  in  com- 
munication witli  the  exterior. 

In  tlie  spongy  bones  and  the  H|Mmg^*  ends  of  (he  long  Imnea  letw  of 
the  work  of  re|«iir  if*  done  by  tlie  periosteum  and  more  by  the  bone 
i(H.-lf,  for  the  |KTiosleiiin  \»  m>  interrupteil  by  attaclietl  lcn<I(»n!t  and 
lig:inient.s  that  it  is  less  fn*ely  (stripp«f  up,  and  the  lione  surfaces  are 
broadly  in  ctmtact  and,  1>eing  !*pongy,  are  ready  at  onee  to  fttrm  gnin- 
ulations  williout  preliminary  rareliiction. 

In  fnurture-s  involving  joint-surfaces  the  alKS(!n('f>  of  tH>riosteuin  and 
other  Rtft  tijt-iues  on  the  articular  f-nrface  prevents  the  h^irmation  of  an 
external  callus  on  that  sitle,  and  union  takes  place  by  gninulalions 
arising  ilirL-ctly  from  the  fnietured  surfaces  and  bv  an  external  callus 
at  the  extni-articular  ports  of  the  fracture.  The  fine  of  the  fracture 
on  the  arti<-ular  surface  is  marked  by  the  absence  of  cartilage  over  it, 
and  usually  by  a  gnM>ve.  The  fnu-lure  ()f  tin*  cartihig^'  d(*s  not  heal 
I»y  the  formation  nf  new  eartihigc  ;  n.-sualty  tht-  callus  is  eovennl  at  tliid 
jMtint  by  a  firm  Hhilc  layer  of  libmus  tissue,  but  Mtmetimes  the  Irhw 
IS  Itare.  la  excepiit>nal  cases  the  callus  is  exulK'n^nt  and  gniws  out 
beyond  the  level  of  the  caitilage,  forming  an  irregular  mass  in  place 
of  Uie  usual  groove. 

Fracture  of  cartil&gs  (coetal  cartilage,  lar)'iix,  etc.)  is  rejKiired  partly 
by  n  HbrouA,  rarely  a  cartilaginous,  bainl  U-twcen  the  Inigments,  and 
I'artly  by  a  Uuiy  pt>ri|)lienil  callus.     (8ec  Chapler  XVI.) 

Exuberance  of  the  trallns,  Inith  external  and  inlemu'diate,  is  a  fre- 
quent cause  of  diminution  of  the  functions  of  the  joint  by  destroying 
fne  nornud  n*latinns  i>f  the  articular  surfaces,  by  filling  up  nomial 
ilepressions,  and  bv  ereiitiug  abimniiHl  pnuuinciict'':'.  Thesi-  restdtfi  arc 
itstuillv  iM'Vond  the  eoiitnil  <tf  the  surgiron,  and  the  latter  are  most 
common  in  the  young,  whose  power  ui  jnvKlueiiig  bone  is  gw-atest. 
(Kx^isionally  the  pnslnctive  prwnws  excitcti  by  the  fra4'ture  extends  for 
bevond  the  limits  of  the  latter,  and  not  only  may  the  joint  itself  Im* 
obliu'fateil  by  fu>ion  of  the  Ihtnes  which  constitute  it,  but  the  process 
may  also  sju-ead  to  atid  phKluoi.'  the  same  result  in  neighboring  joints 
as  in  the  case  reprcM-nletl  in  Fig.  27. 

Bones  which  lie  {undid  and  close  to  each  other,  as  tbofle  of  the  fore- 
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Ann  and  It^  uul  the  ribs,  may  l>cc<>n)e  united  by  an  exuberant  rallus 
wlit-n  fither  ont-  or  both  are  brokun.  This  consoliilutiidi  is  iimst  likely 
to  occur  wheu  lM>th  buaeit  are  bruken  at  the  sinie  level,  and  wbeu  dis- 
pUnmieDl  of  une  ur  mure  of  the  fni^mentH  dintinitihe.s  the  nomiul  inter- 
rol  Ix-tH^wn  them.  The  mass  of  ^ranulatitius  develo|>c»i  ulwiut  o»c 
frni'tiire  beeorues  cuiitiiiunus  with  that  develMiK-^l  alwmt  the  olher,  and 
(jeu)tica(irm  rMllim>.  The  [irewiKV  of  an  inlerossewus  nioinbniiie  favors 
this  result,  fur  this  tissue  lias  the  same  tendeney  to  uett>ify  that  is  shown 


Fio.  27. 


Fia.  28. 


Hoay  uwfajrlnab  i>f  Ihc  Itiot  KrA  ftaklo 
ftflvr  frartun  uf  Ui«  ]<'«■    tOvRLT) 


AtMOTi'Uun  vt  XUo  neok  or  Um  fMiiur  «aer  ftaruirv. 


br  ntbff  wliiti-  fibmii";  tissue  in  the  pro.-*enceof  a  prrMhietiveosteiti.-i.  The 
eOV-i-t  i.f  ilii^  rMnHilidatiou  is  of  eoufx',  to  prevent  imiependent  inolion 
of  (Ih>  two  iMtni*;*,  aiwl  while  of  no  iiiiportnni-i*  in  the  \v^  and  (d*  little,  if 
nny.  in  the  riln,  it  prvNbiiiti  a  very  s^'rion^  itiKid]ility  in  the  fon>urni  by 
aUiIi^hin^  pronation  and  supination.  It  oit^asionally  hap|>cns.  when  tun 
hmi-s  arc  broken  at  (he  a-iuk!  level,  that  the  callnHy  ^n»w  iut4»  utnlact 
wiih  i-neh  niluT  but  tlo  not  unit**.  Their  ailjoiniu>;  rinriaeos  are  sniiMith 
and  fii^i-rlier  form  a  sort  of  lateral  joint  which  may  allow  movement 
of  one  upon  the  other. 

AVhen  the  line  of  fraeturo  follows  tliat  of  a  still  existing  epiphyseal 
ekrtUac<>  <'itlit'r  u'hoUy  or  in  part,  and  the  fra^mcnt^  are  not  displaoe«l, 
union  ;ip[mrentlv  takes  place  a^  readilv  ai^  after  Himpte  fmelure.  but 
II  '-itive  1-4  known  of  the  detail^  of  the  |iror<'-w.     The  injury 

'i  i  ij--ee.-warily  interfere  with  the  snliseipient  gruM  th  of  the  Imne  ; 

tfa«  layer  of  cartilage  may  remain  unu^vsified  and  perform  its  functions 
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aa  liefore;  Imt  it  is  known  from  the  results  of  ex])orimonts  njioii  ani- 
I^.■llr^,  iiiit)  t'lvttii  cuM?.<4  of  iiifluiiiimitnry  (liM:L<t'  anil  fmni  Miniv  oi  truu- 
matie  Mjiumtiou  williuut  (li.splucfDieiit,  tliut  the  efTprl  uf  irritaliun  nf 
the  epinhvHtuI  farltla^e  \a  homelinifri  to  linstcn  its  ostsiliuition,  nnd  thus 
aiTPHt  x\w  grftwtli  of  the  limb.  This  last  result  niii.st  ecrluinly  be  pn*- 
<luced  uhon  the  cpiphyisis  is  ditflocatetl  hy  the  fnictiiri'  uml  is  nut 
n'^titrt'd  to  its  pliiof. 

finally,  fatliiix-  of  union  sfWr  fracture  may  he  due  to  arrest  of  the 
rL'iKirutivL-  pnx't'ss  in  Uie  ^niiiulation  slu^>,  oK.-ifi<.-:ition  not  taking 
plat'L'  and  thi'  lK)nd  U-twecn  the  fnigiiu-nt:^  remaining  tilmm^,  or  to  tlio 
u'idc  •tc|KinitiMr)  of  the  fruj^nirntA,  or  to  the  inter}H)$itiuu  uf  a  bundle 
of  inu:^-nlitr  lissue,  or  to  the  iusuiru-ienc-y  of  the  bJiMKl-supply  i)f  one 
of  the  fnigniL'Utri.     This  condition,  eK(KH;ially  im  t>een  ui'tcr  tmuture  of 

Fki.  -JiJ. 
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tlic  shall  of  a  long  Imuc,  id  oonHidered  in  detail  in  Chapter  VIII., 
pM'ndurlhnwiiii.  Kxamples  at  other  |K)inli:t  than  the  nhnfi  i\n:  furiii}<lu'<l 
e^liocially  by  the  |>.itolla  and  olecranon  (direct  hmgitndinal  H>paralii)n)i 
and  by  some  frHriures  of  the  neek  of  the  femur  where  the  i^use  lies 
in  an  excess  nf  the  Rirefving  prowws,  by  which  the  neek  i^  dej^troyed, 
or  in  the  cutting  i«tl"  uf  the  blot>tl-s«pply  by  complete  rupture  of  tbo 
|KTiot«teum  of  tlie  neck  wliieh  carries  Tei«K<;U  to  the  head. 


Olinical  Course. 

Tliit*  varies  with  the  piwition  and  character  of  the  fracture  and  espe- 
rlnlly  with  the  Ciornpliejitinns  arising  from  tbo  (MHiiIiartieM  of  tlie 
fracture  iin<l  the  health  nn<l  age  of  the  patient.  Onlinarily,  in  t«iinple 
cOHc*.  after  the  prinian-  reaction  of  the  injury  h:is  subfiided  and  an 
appropriate  tri>:iltneiit  has  Ihh'u  ertlablinheil,  the  |uttient  gites  on  to 
rx-covery  without  pain,  fever,  nr  I'ther  ilistnrhanee  of  hi8  general 
bi-alth,  and  incornmiKled  only  by  the  disability  of  the  limb  and  the 
oonlinement  In  which  he  is  mdijef'IiHl.  Hul  in  the  alcoholic  tliiA  Iran- 
(]uil  eouriie  may  be  pniniptly  inlerrnpte*!  by  the  onst^t  of  a  pncimionia 
or  an  attack  oi"  delirium  tremens;  and  in  the  old,  i-onfineil  to  bt-d  by  a 
bniken  thigh  or  leg,  the  priniar)*  xhock  may  be  ^ufticieiit  to  («use 
d(*Alh  In  the  Hrst  few  days,  or  the  general  health  may  begin  t<i  HifTer 
alxHit  the  thin!  week,  and  di-iith  t«iHnw  al\er  a  short  intenal  markiil 
bv  <<vuiplom&  of  tiy|>4>statie  pneiinmnia  or  mild  delirium  and  gnidual 
failing  of  the  f*tn*nglh.     .•Vu4l  very,  very  rarely,  even  in  simple  eubes* 
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and  without  the  etlightcst  warning,  cle-ath  may  come  siidclonly  in  the  first 
few  ilav"  hy  i;il  euibt'lisni  of  the  luiig^,  or  at  a  later  iH-riod  by  a  car- 
tliac  |inlnii>n»r>-  (.-nihulux  detaehitl  fn>iu  u  thnintbui^  in  Hitiie  hti^  vein. 

F*ir  the  first  ilay  or  two  the  {uitieDt  may  Muftiir  nain  at  and  near  the 
fracture,  angniiMtted  by  muscular  twitcliinj^,  and  considerable  discom- 
fort fnira  the  weight  and  tension  of  the  ttwollcn  limb  ;  and  if  the  Iwne 
\h  n  lai^  one  Ohip;h,  If^,  arm)  ami  the  fright  and  emotion  at  the  time 
of  iIm:  aifiilent  extrunii.',  the  .-vniptoms  of  !<lioek   may  be  well  marked. 

The  temp<'raturtt  n.siially  kIiowj*  a  rise  of  from  one  to  two  dej^ret^s 
Fahn.*nheil, ''ase[rtie"  fever,  which  promptly  diminishes,  and  disip- 
penn  within  u  few  days.  At  the  same  time  the  urine  may  contain  a 
small  amount  of  albunnn  and  free  fat  and  hyaline  cants  em-lo!iiii|r 
bru\f  n  gmnul*^  The  fat,  whieli  is  sometimes  sutlicient  to  form  a  ilis- 
tioct  layer  on  the  surfnee  after  standing,  is  thon^^ht  to  come  from  the 
crushed  marrow  of  the  lione,  and  the  vuriation:^  in  itd  ijualily  an<I  the 
tune  of  ap|tcamnee  to  dojiend  upon  its  tem|K)r:iry  arrest  in  the  piilnio- 
nnry  capilluries  (fat  eml»)lism,  7.  v.).  The  brown  casts  are  eomctimes 
very  uumerouw.  but  more  often  are  wholly  lacking. 

The  limb  swells,  j>anly  Iweause  of  extntvasiiteil  bbHwl  and  &horteu- 
iu^,  but  mainly  by  uMlema ;  the  swelling;  reaches  its  maximum  on  the 
ticifind  or  third  <lay  :ind  tlien  slowly  ludK-^ides.  The  skin  of  the  involveil 
nyion  fihiiwft  a  yellowish  tinge,  the  result  of  staining  with  the  coloring 
matter  of  the  oxtnt\'a:sated  blood,  and  ceebymobes  appear  at  |>oint8 
below  and  winielime^  above  the  fnieture.  Lai^t  or  smaller  blebs 
appear,  o»*iK>cinlly  on  the  legs,  by  the  second  or  thin!  day,  and  may 
interfere  with  the  early  aj>pliaition  of  a  fixed  dressing. 

Am  the  »welling  subsides  a  firm  ovoid  mass  betTomcs  recognizable, 
extoniling  al»ovc  antl  Ixdow  the  fmrtnre,  and  the  sensitiveness  on 
pfWBure  diminishes ;  this  mass  diminishes  in  size  and  increases  in  firra- 
neas  as  time  {ia>.^'s,  tlic  abnormal  nudjiiity  diniinishiv,  and  finally, 
«fl4>r  a  length  of  time  which  varies  greatly  in  ilifferent  cases,  ceases, 
tual  union  is  then  effected,  .-ilthoiigh  not  so  firm  els  it  will  ultimately 
beoocne  after  <kssificalion  rthall  have  l>een  completinl.  A  small,  hard 
tOMss  can  sttll  be  felt  at  the  scat  of  fracture  which  will  slowly  diminish 
for  months,  {K'rhaps  for  years. 

C>ther  things  Iw-ing  equal,  and  lM)ne  for  hone,  less  lime  is  require*! 

ifimptete  Pi'pair  in  children  than  in  adults;  and  fractures  heal  as 
rapidly  in  one  sex  as  in  the  other,  and  in  tlie  old  as  nipidly  as  in  the 
midJlf^ngiHl.  As  a  genentl  nile,  too,  the  larger  the  Im^uc  the  longer 
ibo  lime  requinnl,  and  fmctJires  of  the  shaft  require  mon*  time  than 
of  the  #i>ongy  ends,  and  lhi>sc  with  mioorrectcd  displacement 
tliaii  (ho«e  in  which  the  normal  n-latlons  have  been  maint;iin4!<I 
I  The  average  for  fractures  of  the  sliaft  of  the  long  houcji 
ii>  .  ariiw  fnpm  fnur  weeks  for  the  clavicle  or  forearm  to  eight  or 

nine  wi-ek;*  for  the  thigli. 

But  with  the  uniiin  of  the  fracture  the  reeovi-ry  of  the  patient,  esjie- 
dally  afler  fracture*!  of  the  liudifi.  In  not  yet  complete.  The  circula- 
biMi  iif  th«-  larl,  tin*  skin,  tin*  miKM'K-s,  and  the  ncigld>orlug  joints  have 
Tet  to  recover  from  the  di>jibililies  imintMnl  U|M)n  them  by  the  primary 
rainrv  or  bv  the  nnilonin-d  iltF*nse  of  tlie  Itmb.     The  skin  i.s  harsh  and 
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dry:  tiw  limb  swells  and  ^hows  venous  congestion  wlicn  u&ed,  and 
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fSfH^iiilly  when  dopcndont,  prosiimiiMy  Ix^oatiw  of  pluj^in);  of  the 
veiii.s  nn<!  jK^st^ibly  bcmust-  nf  rupture  of  lynipliatie  clumiU'U  ;  the 
jtiiiHs-  an*  switllfii,  stiff,  -mvX  S4'ii>iti\v.  As  :l  riili-,  iitl  llioo  rfoturv* 
4lis:i|>|Mrar  titulrr  use,  iind  more  r.ipidly  in  tlu*  young  than  in  the  old, 
hut  iHTiisinnally  some  of  them  jH?rsif>t  tur  a  lonj;  timo. 

The  course  of  the  casf,  a»  thiw  tikctchcd,  may  hv  pri'atly  MKKiiticd  hy 
i'Xco|itioiin!  wvcrity  of  the  injnn%  l>v  ns«;nmiatetl  I<*ionf*,  or  hy  a  wound 
ur  (■(•ntusion  uhicli  makes  the-  fracture  <;oni|H)iiiKl  either  ininiediately 
or  after  (Im;  lajwn.-  of  a  few  days.  In  the  seven-  caM's,  with  more  spliii- 
torin^  oi  the  Ikuic  and  laceration  of  the  soft  parts,  tlie  pain,  swelling, 
and  general  and  local  rcnctiun  are  greater  and  more  prolonged,  but 
ver\"  rarely  end  in  suppuration. 

Tite  dir<'et  implication  of  a  joint  in  a  fraclupe,  or  the  spread  to  it  of 
lite  ncighhoring  reaction,  or  the  pres<'nee  of  a  ronroniitant  sprain,  ns 
is  wi  often  seen  at  the  knee  in  fnietui-e^  of  the  llngh.  addb  an  urthritin 
which  increases  the  jKiin  and  diHconifort,  anil  may  tlelay  recovery  or 
diminish  its  completeness. 

Ill  eunipnuud  fractures  with  a  small, clean  wound  it  hnssoenietl  tome 
that  the  liKid  anil  general  reaction  is  even  Ic^s  than  in  simple  fnu'tnre, 
presimiidily  lni*]ni(>*.'  tin*  pxtraviu4;it<Hl  hloo<l  <'(«':ipes  through  the  Wftund, 
with  consequently  les.M  tension  and  less  absorption  of  fihrin-fernient^  to 
cause  fever.  Under  appntpriatc  tn'utment  such  a  notnid  heaU  in  a 
few  days,  and  the  course  i.s  thenceforth  that  of  a  simple  fracture. 

In  com{)ound  fractures  witli  bruising  of  the  skin  tli:it  prevents  pri- 
mary union  of  the  wound,  and  in  those  made  mniiMumd  by  the  tilough- 
ing  of  the  bruised  skin,  the  ct)urse  may  be  very  ditferent.  It  is  thai 
of  a  deep,  laccnitcnl  wniinti,  from  whose  walls  sloughs  mn>«t  Ik*  cast  olf, 
and  in  which  suppuration  is  Itievilable  ami  S4'riou'*  infection  possible. 
In  the  mililer  forms  the  suppuration  is  slight  and  Hmitotl  to  the  sujier- 
ficial  |>ortions  of  the  wound,  and  the  criurs<'  is  practically  lluit  «f  u 
simple  fracture  with  oidv  the  tlel.'iv  due  to  tanlier  union  of  the  bone 
and  ciuitrization  of  the  wound.  Hut  in  the  severer  forms  alt  the  lo«':d 
and  general  symptoms  are  nmre  marked,  tin;  swelling  is  greater,  the 
fever  higher  and  iwrsistent.  If  treatment  fails  to  overcome  the  infec- 
tion the  pus  burrows  amid  the  muscles,  neighl>oring  nl>sccsses  form, 
with  chills  and  exaccrhatinn  t^f  the  fever,  and  amputation  may  be  indi- 
cated to  save  the  iniprrikMl  life.  Or.  by  connter-oiM'ninps,  drainage, 
and  the  free  use  of  antiseptics,  tlie  .suppuration  may  lie  brought  under 
control,  and  then  the  {Kiticnt  pursues  his  wesiry  eotirse  toward  conva- 
leaccnce  through  the  |min»  and  [wrils  of  the  alow  easting  off  of  niM-mtic 
fragments  of  the  bone  and  the  tjirdy  formation  and  ossitieation  of  the 
graimhitions  that  must  take  their  place.  Such  cast.'s  are  olten  <leH{iair- 
ingly  slow  in  reaching  Htlid  union  an<l  closun'  of  the  sinuses,  and  still 
longer  in  regjiiuing  use  of  the  Mmh.  The  cjilliis  is  lurgt',  the  eittitrix 
ndhereut  aiul  sensitive,  the  adjoining  musi'les  hampen\I  by  adhesions, 
'riie  e4indensati(»n  ()f  the  eallus  is  liable  In  iKXfmie  extreme  in  portions, 
beeuu^eof  the  prolongation  o^  the  irritation,  and  then-by  to  ean.^e  |iar- 
tial  uecn)A(*s  wliich  prolong  fir  renew  the  -nppurutioii  in  the  efforts  to 
east  them  mil,  so  that  the  sinuses  may  |H>rsisL  intermittently  for  veani 
witli  longer  or  bhorter  interruption*. 


CHAPTER  VI. 

COMPLICATIOXS  AND  REMOTE  CON«EQUENC>S. 

V-orly  IxK-ul  ('-(>n)|ilir-ations:  .Skin,  l)loodve«seU,  gangrene.  lU-gviivrutiou  of  niu»- 
elcM,  Hippunuion.  Eiirly  <iener»l  (Tom|ilK'-Jili<mi( :  h^plica>miaL,  lat  ouibolUni, 
deUriuin  tmnriiK,  tolnntm.  )inruiiioniH.  LaU"  LooilCom|ilirntinnjt:  Kn**w- 
irr  ftftinnil  callu'*,  tiiinor.  injurr  of  nerve,  wenk  colhix,  arre^I  nr  cxaggcnitinii 
of  fTTttirtli,  ^UfTtie^A  of  j'titiL'*,  iilrM|iliy,  t1iroiiib<rKU,  ani)  cinUilism. 

TiifSE  may  Iw  loral  or  gpiicral,  ami  the  complications  may  be  the 
dini-l  mid  liiimitliato  result  of  the  primary  vinlenc^?  <ir  the  Int4?r  result 
iif  ihf  priuiarv  ii'^iuiiti,  of  iulec-tiun.  or  of  (^uiHlitiitiniiul  coiKlitiimH. 
Snmc  atv  peruliar  to  frartunw,  others  may  arise  alcio  in  coiuiectiun  witli 
other  fonus  of  injury. 


E&rly  Local  Complications. 

Skin.  The  sliarji  ]»oint  of  ilie  uhjht  nuiin  fmjriiient  may  he  forced 
tlimu^b  (Ik*  overtyiujr  miitk'!!'.-*  ana  fascia  and  jterforali.'  the  tikin  or 
hcomu!  enpip-*!  in  ili*  di»e|M_'r  hiyera  in  such  a  way  that  its  rtihiction  is 
ditlirnh,  or  it  may  make  t>uvU  preN^iire  upon  the  nnhntken  skin  that 
tlie  Inlter  will  .•^lou^h  at  the  )K>int  of  pressure  in  the  {v>ni-se  of  a  few 
davs  Till'  lipst  ctindition  may  sometime.-*  1h'  rnrmrted  hy  tmetion  iijwn 
Uie  lowrr  hi^'"^'"'  "^  *'**^  limh,  but  usunlly  an  ineision  will  be  uece,-^ 
f»TY  tn  cfTect  a  complete  reduction  of  the  displacement.  If  [lerforation 
lilt*  takt-n  plaee  the  o|K'nin(;  .should  lie  at  ouce  enlarjjed,  for  this  dop« 
iM>t  jdd  t*»  till-  ehanee  i>f  infeetiou,  and  itrn-atly  pimplilie.-*  UKlui-littn. 

I'n-^Mire  U|K>[|  the  iinhniken  skin  nni^t  Im>  r4'lievfd  bv  n>4luriion.  or 
at  lea.'^l  hy  diminution  of  the  displarement ;  and  if  this  i.s  not  |MisKihle 
the  U*ne  should  Ih.*  exi>o^  by  ineii^iun  and  the  pn>)ei>tinK  ixjrtiun  ent 
iwav.  for  .mieh  a  Mound  enn  he  bo  protcr<'ted  that  it  will  heal  pnmiplly, 

lileonv  mmlcby  sloujrhinp  will  surely  suppurate,  and  even  if  thinger- 
''•m  thereby  of  the  <eat  uf  fracture  is  avoidtti,  yet  the  wound 
>■  -  -.w  to  heal,  and   will   leave  an  adherent  ami  (wissihly  sensitive 

■«ar. 

The  »loupli)n^  of  the  skin  eontnsed  by  the  primary  violence  is  rare 
pi(v|tt  in  cx»nnection  with  (timpound  fracture — thai  is,  violeneu  which 
i*  MifRrient  to  kill  the  skin  generally  bntak.-t  it.  The^m'tierdly,  it 
«iMdd  be  well  iuinioliately  to  reniovi^  all  skin  and  other  ti-'^'^ue:*  that 

tve  Imtu  thus  kilh-il,  in  hpIit  nforc  Mrn'U'  to  avoid  inlW-tion  ;  hut  ihe 

iit»  of  Mich  i)r?>lnii'lton  cannot  l>e  ileterniiniHl  with  suHicient  nccii- 
ncy.  A  fairly  noeuratc  tirtiinate  nf  ihc  prolwibllily  nf  sloiifrhin);  and 
Hp  rxtml  mn  U-  made  by  applyinp  a  ruhlH-r  b:indai.n-  tijjhtly  to  the 
limb  for  a  few  minuter,  as  in  priHliicing  artitteiid  Ist'lnemia  for  opera- 
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tioii,  nnd  notin^r  tlio  arens  winch  do  nnl  «hnre  in  the  blufth  follnwing 
iu  rcinnval.  This  i(."st  is  fairly  accurate  exivpl  f<ir  nrtiw  of  r<kii)  *in  iho 
(lit-Uil  ^ide  (»f  loiitrtnnisvtTSf  woiiiid!* ;  such  gftiundly  n>niaiii  imU-,  even 
if  via))U>.  'flic  failure  of  IiI<kn)  to  How  on  iniiiutc  puaeturuof  tbubkiu 
is  uIni^i  a  fairly  acoiiraU*  indication  uf  itH  di*atli. 

Bloodvessels.  Ktipturc  or  M^riuim  bruising  uf  the  niuJu  vessels  of  a 
linil)  is  a  M-ritiiis  but  infreqiipnt  <*<»nipli»-ation.  Aiuon^  llio  nmn-  ini|K«r- 
tant  vesjicU  thiit  have  la-en  llius  injured  in  tiimple  fnietiire  are  the  rnid- 
dh-  nieninpal  unci  earotid  arli-ries  in  fractures  of  tiie  akull,  the  sub- 
ehivian  vein  and  artery,  and  the  aenimial  hnuiehof  tbeaeromitH-lhunicic 
artery  in  fmetiireii  of  the  clavicle,  the  brachial  and  axillary  artery  in 
fractures  of  (he  Inmierui^.  (he  |K>plileul  artery  and  vein  iu  tlioiH!  of  the 
lower  end  of  the  feuiur,  and  (he  anterior  tibial  in  lho.^e  (»f  the  le}^. 
In  imn)|>ouud  fmeturei*  the  same  vcbm'U  and  also  thoric  lying  at  a 
jpH^ter  distiinec  fn>iu  (tie  l>oue  may  be  injuriil. 

The  rnptur<>  of  an  art<Ty  in  a  Kiniple  fnictiire  may  lead  to  faUd 
hptnoirhage,  even  if  the  vessel  is  a  small  one,  in  case  the  bKHxl  can 
escape  into  a  lar^e  natural  cavity,  as  in  a  nni({ue  oti:^  of  fatal  henior- 
rimpe  foHowing  rupture  of  a  small  bnnu^h  of  an  iutennistal  artery  .n.niT 
fr-.ieture  of  a  rib  ; '  but  in  a  limb  it  lesids  either  to  the  furuiation  of  a 
tniiuaatic  aneurLsui  or  to  gini^rt;ne.  Tlie  rupture  may  l>e  immediate 
or  it  may  m-eiir  after  a  few  ihys  by  tilouj^hin^  of  the  bruised  vessel. 

The  symptoms  area  rapidly  inercAsing  looiil  swellini;,  whieii  pulsat(^ 
after  it  has  ceased  to  increiLse,  and  (in  the  vane  of  the  main  artery) 
absence  of  the  pulse  in  its  ilistal  braiHrheK.  (ianj^rene  is  more  directlv 
dnt-  Ui  inlerfereuce  with  the  venous  How  by  the  pressure  of  the  swelling 
than  to  loss  of  arterial  suppiv,  and  eon>e(picutly  app-artt  in  the  *'  moist  " 
form,  chnracterixed  bv  swelling,  <luskint>ss,  and  coolneKH  of  the  limb. 

The  object  of  early  treatment  is  to  check  the  hemorrhage  and  favor 
the  venous  flow  by  elevation  uf  tlie  limb,  jMiMsibly  condiined  with 
di^ita[  pressure  n|K)n  the  rmiiu  trunk  or  with  snug  bandiiging  fn>ni  the 
lower  end  of  the  limb  to  a  [wint  well  above  the  injnry.  If  a  well- 
tletine*!  aneurism  forms  it  may  be  Irealeil,  after  union  of  the  fractnre 
has  taken  place  or  is  well  advauce<l,  by  proxitnal  or  local  ligature  of 
the  artery.  Possibly,  if  gangrene  threatenc*l,  the  limb  might  be  saved 
by  a  free  incistun  through  which  the  esca|M."d  blood  could  Im-  lunuHl 
out,  thus  relieving  (he  pressun'  on  the  veins,  nnd  by  tvint;  the  artery. 

In  ct>mponnd  fraeturt^^  the  tliagnosis  is  made  by  the  pmfusencss  and 
arterial  clmnurter  of  the  bleeiliiig  ;  and  the  treatiueut  is  to  tie  the  artery 
at  the  |Miint  of  injury. 

Kuptnrt^  of  a  largt*  vein  cannot  Ite  certainly  recognized  in  a  simple 
fnicture,  and  its  In^.ttmeiit  ifi-  cnntmlled  by  that  of  tlie  gangrene  which 
it  may  cause.  In  eoinpound  fractun.'s  the  vessels  may  stmietinies  Iw 
diH-n  and  tied,  but  pn>b;dily  the  associatwl  lesions  will  Ijc  such  that 
anipuiation  will  be  indimteil. 

Thrombosis  of  an  artery,  and  doubtless  also  of  a  vein,  may  be  caused 
by  the  direct  violence  which  causes  a  fracture.  I  have  seen  examples 
in  the  arteries  of  the  arm  and  It^  bntken  bv  the  fta.ssagc  of  a  wheel, 
the  condition  Wing  foUD<]  on  examination  of  the  lindi  after  anipuLatiou 

■  Laailon  Medical  Time*  Mid  (iMctto,  U60,  It.,  p.  O07> 
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becmnse  of  panprcne,  ami  others  liave  been  reported.  ThromboHis  of 
I  vein  may  he  raiiswl  hy  the  pressim*  of  n  <lisplni*e(|  fm^'iiicnt.  A 
<!a«^>  involving  (111'  fcniurul  vein  umJ  emJing  in  tningrene  iind  itniputa- 
tii>n  ia  ruported  iu  tlic  Vcutxhe  mal.    Wochatgcnn/t,  June  H,  1892,  p. 

Oa&grene  may  be  local  or  general :  the  fonner  the  result  of  eruphing 
of  the  skin  and  oiher  finh  paru  in  direct  fracture,  the  latter  the  result 
of  injury  to  or  itiinjiression  of  the  vessels  or  of  light  biindnging. 

L(ienl  gangrene  is  nianifi'i<te4l  hv  the  fhtrkening  and  lianleutng  of  an 
mrra  of  rikin  Hi)rn>[inded  bv  an  inllaniniatorv  Knne  ;  the  towelling  anil 
fever  ore  more  marked  and  persistent^  and  when  the  dry  patch  is  siiltt 

nit  away  an  abundant  (bin,  pink   or  dark,  and  ofll-iiMve  exudate 

ijifj  from  beiicuth  it  an<l  from  the  adjoining  r<nlK'Utnneon«<  and  inter- 
miuoular  plane;'.  The  infectinn  niUf*I  l)e  couibiiited  by  free  removal  of 
ihfr  dead  and  dying  tissues,  irrigation,  and  drainage,  'i'lie  dangiT  of 
general  infection  h  great,  and  amputation  i»  often  required  to  save  life. 

Ganirrene  of  the  lindw  ij<  nsually  of  tlte  moiett  fonn  and  begins  with 
ODolt>efls  and  diseoloration  of  the  toes  or  fingers,  the  latter  beginning 
aa  a  dreiv-red  color,  and  ><4K)n  changing  to  purple  and  gnivish-blaek. 
Dark  bleb«  may  ap|>ear  on  the  surface,  or  the  epidermis  may  Vie  exten- 
sively but  slightly  raiH'd  by  a  thin,  dark  Heruui.  If  taken  in  time, 
and  if  the  ca\i»c  can  Itc  removed,  a.**  in  tight  tiandaging,  the  life  of  the 
piLrt  nwv  Im'  preserved,  nnd  I  have  tlmnght  that  k^-eping  the  limb  in 
bol  wnt^T  (100-  to  102°  F.)  was  helpful ;  but  the  vitality  of  the  skin 
i«  gnanter  iJian  that  uf  the  niU!*<-Ie.s,  so  that  even  if  the  cireiilalion 
iHanvt  in  the  former  the  muscles  may  yet  disintegrate  and  the  limb 
be  Io«t.  I  saw  thiii  result  in  a  case  of  fracture  of  the  olecranon  which 
had  been  treated  by  the  immwliate  npplieation  of  a  plaster-of- Paris 
drm^ing.  Tlie  patient  enterwl  the  hf>Fpital  on  the  fifth  day,  with  the 
nnojveri'd  bund  blai-k  and  swollen  :  the  dix'ssing  was  rem<»veil.  and  the 
limb  idnceil  iu  a  In>l  Iwtli.  Two  days  later  eireulaliou  was  n'-csl»l>- 
li^lieil  in  the  ^kin  of  the  hand  and  forearm,  but  a  week  later  incisions 
had  to  Ih*  made  in  the  forearm,  through  which  the  mu»cle.s  appeared 
wholly  disorg:miwsl  and  difHuent. 

It  miwl  be  iHtrne  in  mind  that  even  a  narrow  circular  constriction, 
ci^  by  a  Kind  of  :idhe*iive  plaster,  is  siiflicient  to  pr»Miuce  this  disastrous 
iT^ult.  and  is,  perluijis.  even  more  likelv  to  do  <v)  than  an  enuallv  tight 
hondligr  <*rtvering  the  limb,  ('onso<iuently  the  longitudinal  .strips  of 
pbtftcr  ii«e«l  in  making  traction  should  not  be  i*einforee<l  by  the  circular 
atripek  which  are  sometimes  applied  with  the  idea  of  keeping  the  former 
more  securely  in  place. 

1>ft(CD«r&tloo  and  contraction  of  the  moscles,  the  rcflult  of  nrrestetl 
!■  ly  by  l.'andaging  or  injury  t"  the  arteries,  is  rK-o-.tsionally  s^rn  ; 

V.  .    r  gride  fif  the  change  nienti<tne<l  in   the  preceding  secti(»n. 

Volkninnn,  who  fir«t  desoril)ed  it.  gave  it  the  name  of  "  iseluemie  eon- 
trarlinn."  It  i*  most  fn'«pienlly  seen  in  the  forearm  aft<'r  fraclumtf 
ibe  mdiu^nnd  ulna  or  supracondylar  fracture  of  tlie  humerus  and  ta 
nwfcwl  bv 
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prnmitiently  flfX<-d.  This  rhaiigi'  '\y  brought  aUiut  by  rupiil  digi-itcni- 
tion  of  ihr  muM'ulnr  fibres  and  subsi>ipicnl  n-activc  inrniiM^  and  coti- 
tinrtioii  >>r  the  <'<tnn>'<'tivcti.t8uc.     It  iH  tu  be duitinguislied  fn>m  Kimilur 
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pDnlrartures  due  Ui  nerve  tojury  or  iliftaisc  by  its  pmnipt  appcarancn. 
Ill  llip  Ifss  s<>ven'caHP}4M)niPtliii)^ni!iv  iH'^iiuHl  liv  Mla^*-■ia|^(',  cUvlrioitv, 
ami  ixT^istPiit  efforts  tn  straiglitcn  the  fiiip*rw.  MiUflininl,'  who  hiul 
noti<'(<(l  si^iisof  hiviilvciiu'iit  nf  the  ncrvt^,  olitaiiUH)  puriial  relirf  in 
."?  <'as(*,-4  hv  rtiiiKiviii^  the  ihtv*!  trtiiiks  t'njiii  nriinn^  the  ^hriirikcii  iiiiis- 
i'|p>4.tn4l  hxlp-iiifr  them  lx>twoon  the  faM'ia  ami  the  skin.  tClfinM'hiiiitlt 
aiid  llotra' giU  ^lod  rosiillR  hy  cxriKiii^  aiviut  an  iiu'h  uf  tho  radiui* 
and  (ilna,  tluis  );ivii){v  the  flcxnr  inurtcles  adeqiiati*  length. 

Suppuration  in  ■simple  fmetnre?!!  i;*  very  rare,  and  when  it  oeeiirs  it 
appears  to  lie  due  lu  aiilo-iiiteeLioi),  hy  gerni-i  uirrieil  hv  ilie  Mood  am) 
{M>s^ililv  limn^lii  from  nomc  Mippiiratiti^  f(K>iH  in  a  distant  |>ortion  of 
the  Kmly,  a>t  a  furunele;  rou^li  handling  of  the  broken  limb  and 
nt^lect  of  nro|ier  care  apparently  favor  ittj  occurrence.  It  promptly 
makcM  the  fractnre  ro(n|>onnil  Uy  »)M)ntaiieiMiA  nr  sur^iad  o|K<nin^.  antl 
the  conrne  anil  pmjrnosis  are  then  tlinf^'  of  an  open  infwted  fnieture. 

Suppuration  in  eonip«niiid  fnietuiX'S  vnn  |;r'nerjlly  be  [>n*veiite<l  or 
restricted  In  the  superficial  layers  when  the  wiiciTid  i.-t  siiiull  and  iti* 
edgi-s  not  c()ntuse<l,  jw  it*  onliiuirily  the  ciwe  iu  f^aetlIre^  by  indirect 
violence.  The  later  its  iippearanw,  the  less  likely  \y,  it  to  spren*!  widely 
ainon^  the  niiisele,<4  nnd  endanger  life. 

In  eonii>ound  fracture  M'ith  bruising-  nnd  extensive  tareration,  siip- 
piimtion  may  reniuin  a.s  a  lo<-aI  c--<Mn|)lieutiiin.  the  pus  escaping  frii'lv 
t^i  the  (•xlcrior  and  the  infection  not  spreading;  the  graver  cases  will 
lie  considcreil  in  the  following  .ncction. 

Early  General  Ooxnplicationi. 

8eptio«mia.  This  grave  complication  ocenrs  in  compound  fractnres 
and  in  simple  oncit  fulhiwed  by  gangrene  of  the  limb  or  suppiiralion  at 
the  .4eat  til  fracture.  The  nii>^t  prompt,  mpid,  and  fatal  forms  are 
seen  in  conipttuml  fractitres  accompanied  by  mncli  bruii^ing  and  lacera- 
tion of  ibe  Ati\  parts  and  in  those  patients  whose  vitality  lio^  l)ceo 
lowered  by  nlcoholiAtn,  dijiciise,  or  ag(', 

A  ilu>ky-brtiwn  ting'*  iliscolors  the  skin  al)out  the  wound  nnd  spreads 
rapidly  tipwanl,  csipecially  on  the  sides  and  Iwck  of  the  limb  ;  the  torn 
muf^rlcs  lH*(H)me  gniy  and  lets  moist,  an  ofTeimive  odor  a]tpears  and 
gnovs  rapidly  more  marked,  and  a  thin  otfensive  discharge  escapf^  at 
the  !«urf:iee  uf  the  wound  and  can  l)e  pn.\s>ted  out  from  its  ncessee. 
The  limb  hwcHs  far  almve  the  fractm-e,  the  temfMritun'  nf^en,  the 
patient  bct'omcs  apathetic  and  slightly  delirious.  *)ecii.-.ii>nallv  prestiure 
with  the  KngiTs  upi»n  the  discolored  t^kin  ]irovokcft  the  Might  crackle 
nf  emphyM'ma,  evidence  of  dec«n»|iofiitiou  with  pHnluction  of  ga.«,  and, 
if  well  niarkeil,  strongly  suggestive  of  the  pre-s(mc«  of  one  of  the  most 
rapidly  fatal  inf<-etious  known,  that  of  the  "vibriou  scptiqne"  of 
l\-i!iteur,  or  the  baelllus  e:ip><ulntu:4  aerogeucs  (Welch),  the  genn  of 
siMite  gangn'uoUH  scpticjcmia. 

Amputation  alone,  with  vigorous  disinfection  of  the  6tnmp  and  of 
the  Hulx.'nt;tneotis  tit»«ne  throughout  the  diftooloretl  area,  can  t^ive  life, 
nnd  that  onlv  in  so  ^mall  a  pn»t>ortion  i>f  the  cascn  that  no  one  can  be 
blamed  for  (hndiuing  to  resort  lo  it.  The  peroxide  of  hydrogen  api>eflr» 
t4i  be  a  \'alnable  nntis^'plie   iu   tlu-se  cases;  it  can  be  fbreiil   under  tlie 

■  llUtlcbranil  :  Suiimliini:  klin.  Vorini|ti>.  I»n&     i'hlr.  .\a.  ISS. 
*  Kklnarbmidt  »nd  Unllk :  XiDtTalt^Utl  fiir  Cliir..  IWT,  pi  81. 
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nkin  with  n  -^yrinjiir  i>r  llmni;rli  iiicisit»»s  wliieli  will  srrve  :il.-»o  for 
tlrainujff.  I  Imvf  kntivvii  iiiily  tw(»  tii  wlilcli  t)it>  st-|)tir  vibrio  was 
prtsent  In  ni^)V('r ;  in  t\  fi'W  i^iw-s  iii  wliicli  tlic  cnrly  symiitoin?;  iiuli- 
(■nttil  ii-  pn's-iiii:-  I  hnvc  fluinp**!  titc  (liajfiKHiji  bwjmsc  the  piitii-nt  (li<l 
ii^r  fiiil  so  n»i»idly  as  I  anliri|ut<H|.  mikI  in  t-vcry  stifh  ciiw  culture  tfslH 
havr  shiiwii  it}*  alwncc.  Air  which  (KTnsionnlly  miikrs  it=  way  thronorh 
ihr  woiiihi  into  the  adjoining;  ediulur  tissue  must  not  lio  mi»(akcn  ibr 
thr  gsjf  of  this  <lee<»ni|M)gitinn. 

In  the  \e->H  anile  castas  septic  infection  follows  the  establishment  of 
wnppnmtiun  antl  is  le!*s  marked  hK*ally  ami  jrenerally.  The  linili  swellj^ 
and  Imxnxiics  din-ioliirwl,  hut  the  e<)lor  U  a  dusky  ml  an<l  its  area  is 
limited  ;  tli<-*!iwelliug  is  nnire  like  the  e<unmori  iiill.imnKilory  iMigpimss. 
anti  inri.-ions  into  it  give  exit  to  pii!*  or  iiiriiimmatory  serum  wliieh  lia.s 
Ihit  the  (nhir  of  d(.t>oni)K>sitii>n.  Such  pnH-vsses  may  Ik-  nrn'j*teil  \>y 
ftTT  itieiKiiiu!<,  ilniinagr,  an<l  anilsepties;  hut  eomplele  recover^'  i:4  lon^ 
tlrUyeil  hy  ni-erttsis  of  the  emU  of  the  fnipntents. 

Fat  Eabolism.  As  has  liei-n  stated  in  i'liaptcr  HI.,  free  fat  ran  fre- 
cinr-nlly  lie  tbund  in  the  urine  during  the  first  two  or  llin-e  <lays  after 
fracture.  It  i!4  reasonable  to  suppose  tlial  it  comes  from  tin.-  laeemtcd 
marrow,  enleriuK  the  circulation  eitlier  diret:tly  through  the  torn  and 
gapinp  veins  ol  the  Ixme  or  through  the  lymplmties.  Wlien  thus 
takt-n  uj»  in  considerable  i|uantitit.-s  it  nmy  be  arrested  in  the  ptiU 
iM"ti:iry  iiipillnritx  ur,  utter  having  [uisst^I  l)nt>u^li  those,  in  the  eapil- 
Lrtr-4  of  the  Nyslemie  riretdation,  and  occasion  serious  Kvmpton)^  or 
rv**n  tk<ath.  Ahhough  the  subject  hag  been  studie<l  by  sevend.  bv 
obMrrvation  and  exiieriment,  since  Von  Ht-ckHnghauscn  first  noted  it 
in  1884  :is  a  t^use  of  death  by  pbigginj^  tlu!  pulmonary  capillaries,  ltd 
!^ym]itnmntn1o^- is  not  al  all  clear,  prcf^umably  beciiuse  it  is  masked 
by  the  functional  disturbances  created  by  its  interference  with  the 
rirrulalion  in  varioui*  <»q?ius,  notably  ihe  bniin.  TIutc  is  even  reason 
tu  think  that  it  has  souteihin^,  |)erhnps  much,  to  do  in  t^>me  cases 
witli  tlie  pbeiionienn  classed  as  shtK'k,  with  delirium  tremens,  which  i.s 
9n  niueli  more  common  after  fnictures  timn  after  other  injuries,  and 
with  the  pulmonary  u'denia  and  enrly  pneunionias  of  the  alcoholic 
and  agc<]. 

The  pathr)l(^i(vil  conflitions  revealed  on  antop^^y  are  (interna  of  the 
lungH  and  extensive  pbi^inj;  of  the  pulmonani'  capillaries,  and 
MjmctimL<s  even  uf  the  arterioles,  with  free  fat,  similnr  but  Iush  ex- 
tensive plupK'ijr  of  the  svrttetnie  <'apillaries,  often  ninrkeil  hy  small 
b*iiiorrhnp*s,  and  «ometimes  extetnivc  tilling  of  the  renal  plomcrult. 
Tlie  bical  reaction  L-  that  of  the  l»eginnin^  of  infuretiun.  au(I  prolKibly 
in  the  ca-x^  which  survive  it  is  arivstetl  by  the  pntmpt  foreinjj  of  the 
lilt  through  the  capillaries  anfl  tlie  re-eittnhlisbnient  of  the  circulation. 
Since  the  cmlnjli  are  not  septic  the  element  of  infection  docs  not  enter 
into  '1  :mif  denth   is  due  to  the  m<>chanical  interference  with 

tlie  r.  od  fuuetions  of  the  parts  involverl. 

The  fvuiptomw  in  welUleHnitl  casi's  confirmctl  hy  autopsy  have 
liTfnin  within  twenty-four  hours  after  the  injury,  nircly  ader  two  or 
thm*  days,  and  usually  with  ipiiekening  of  tlie  ri'spiration  that  tuime- 
t'taxp  twcamc  marknl  (lyspuie:i ;  undiminibhcd  resonance  uf  the  chest 
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aixl  abiiiiiinnt,  coarse  rftlcs  ;  liillo  or  no  fever ;  faee  at  fir»t  jiale,  then 
cyiiiuitic  ;  uiicrmsrioiiMtiPHs  folluwcti,  iiikI  ilpnth  witlitn  u  few  liouni. 
In  other  ca.>iep  the  rcntral  ner\*oiis  symptoms  hjivc  l)ren  the  most 
]iro[i)iiu-nt :  unainseiunsncss,  noujy  uml  sh>w  l)renthinj:,  muscular 
twitching,  ami  even  eonvuUioiis^  and  tiumetinieh  narulvbcs.  Must 
tragical  are  tlu>Ae  caset*,  fortunately  very  rare,  in  which  the  compHea- 
tion  pmvo'  rapidly  fatal  in  ix  voung  anti  healtliy  patient  after  a  nimiile, 
wjinparativwly  unimportant  fracturf^^  such  as  a  Pott'*  at  the  ankle, 
with  whieh  the  idea  of  ilanper  to  life  is  ni>t  ti.NM>rialed. 

Trcatjnent  is  upiKUrntly  ahiiost  iHjwcrk'jifi  to  help  ;  tlie  indii-ationit 
are  io  prevent  fnrlficr  eni^hin^  of  tlie  niarrnw  by  ininiohilizalion  of 
the  limh,  tO!<tiinuhiti' the  heart,  and  In  aid  the  reHpiratinn  bv  inliuhi- 
tious  of  uxygen  whun  dyi^pniea  \i>,  present. 

Deliritun  tremena  \a  u  not  infrequent  c'oin]>rK'ation  nf  frartnre  in  Ik>»- 
pital  r]is<s.  The  course  is  less  severe  and  the  pn(j;nosis  better  than 
in  ctLses  not  excited  by  trauniatisni.  Its  occurrence  appear?  to  be 
favored  not  only  by  the  trauinatiatn,  but  also  by  the  withdrawal  of 
the  customary  stimulant  winch  ui^ually  follows  admir^ion  to  n  Itoflpital, 
and  I  have  found  it  advisable,  therefore,  an  routine  practice  to  give 
alcohol  in  moderate  ipiantiticii  during  the  tirst  week  to  those  injured 
who  arc  habitual,  even  if  not  excessive,  drinkers.  The  attack  ni^gina 
with  restlc-wuess  and  sleeplessness,  and  when  fully  developed  presents 
tJK  usual  Hvmptom)^.  In  addition  to  alcohol,  sedattvei^  are  indicated, 
together  with  cathartitwand  a  light,  nutritious  diet.  Usually  the  attack 
subsideti  after  one  good  night's  rest  ha^  Itecn  obtained. 

Tetanus  is  a  rare  cumplicatioi),  almost  unknown  in  t^iniple  fractures 
and  much  more  fretpient  in  compound  fnictures  of  the  hand  and 
fingers  than  in  those  of  other  bones.  Excluding  those  of  the  hand 
and  lingers,  I  have  seen  it  only  in  one  fracture  of  the  fcnnir  (guuHhot) 
and  in  two  of  the  forearm  (com|>ound).  Although  the  mtcnibic  nature 
of  the  disease  has  Itecn  established,  it  is  noteworthy  that  many  of  the 
attacks  are  pn*c<Hl(Ml  by  a  sudden  tall  in  the  temjicniturc  of  the  air. 
Owi}  <if  my  eases  develnped  after  sucb  a  fall,  anil  on  the  same  day  two 
c-ases  oeeurrcd  in  two  other  hospitals  in  the  city. 

Pneumonia,  developing  on  the  second  or  thin!  ilay,  is  a  rather  fre- 
quent and  dangcrfHis  complii^tinn.  Reference  luis  l)een  made  to  its 
|)os«iblc  origin  in  fat  emiiolisni  of  tlie  lungs.  It  begins  roorc  fre- 
quently without  a  chill  than  with  one,  and,  in  our  hiK^pitid  aises  at 
least,  is  likely  to  nm  a  rapid,  severe  (xjurse,  with  high  fever  and 
delirium,  often  t<'rminutiug  fatally  in  three  or  four  days. 

I*ncUinuniaap|K>ars  also  lu  »  late  coinjilicntion  in  the  old  and  feeble, 
beginning  insidiously,  and  pursuing  an  asthenic  course,  with  moderate 
fever  and  ntild  delirium,  and  ending  usually  In  unconsciousness  and 
dejith.  i'tolungf-d  recundK^ncy  is  tliought  to  favor  its  occurrence  by 
promoting  venous  congestion  of  the  liuigs,  but  it  ai)pears  to  me  to  lie 
nilhcr  a  relatively  unimportant  iticident  in  a  general  failing  of  the 
strength  which  is  usually  manifest  a  few  days  before  the  signs  of  con- 
solidation npm'ar,  and  to  whieli  the  d<>alh  npin-ars  In  be  due  quite  ut^ 
much  as  to  tne  pneumonia.  I  have  lennic*!  to  look  for  this  change 
t«[ioctally  in  fractures  of  the  neck  of  the  femur  in  the  ohi  and  feeble. 
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Late  Local  Complications. 

Th*^  caUns  rnav  Iw  rxcejisirr^  pninftti,  or  wwii,  «)r  may  bocorae  the 
M-at  i»r  a  .-cinvima.  A  cjillud  may  he  umiHually  l:»ri;f,  "  ixulicniiil," 
either  iMM-aiiric  the  fragnifiit«  rc-mnin  wiilely  dii^plariMl  during  repair, 
or  because  ossifioHion  cxtt-nds  fur  Ixynmi  the  ii^iiul  limiiii,  ur  hwause 
the  pivi^'iiw  of  a  nwnitic  fragnifiit  nlaintains  irritatioti  am)  <lclav*s  the 
trrminathm  of  tlir  pnMliictive  process.  The  first  variety  is  mit'pn»i»- 
trly  to  be  toni)i-<l  a  «Hmi plication,  for  the  sizr  of  the  cnlltis  is  nt-n-ssiirv 
hi  firm  union.  The  seet>nil  is  seen  cspecinlly  in  the  nei^'lilH.rhiMKl  of 
-Smtt,  9»  the  result  oftiie  persistent  (lispiaceiiunt  nfa  fmpiiunt,  or  of 
»ifiitilioD  of  niuseuhir  attachnienis,  lij/iimont-,  or  capsule  in  the  olil, 
wt.f  rxapjrfrau-il  prrKhi<tive  activity  of  the  |Kriosteum  in  the  yonnjr. 
The  ibini  in  rather  common  after  comiwuiiJ  fpactures  that  have  sup- 
punkt«0. 


Fi&sa 


FlH.  31. 


ntttrislly  In  tnmi. 


Ezubvranl  callini:  ftsriun  nt  lower  cod 
of  bonunis. 


Knl-nrpetiu-nt  nenr  a  joint  may  meclianically  restrict  its  mnKC  of 
ition,  anrl  At  other  [>nuits  it  may,  in  like  manm-r,  interfere  with  the 
_  »t>n  of  a  murtcle  or  nmkf  <lisii>lin^  pressure  u|Hm  a  ner\-e  or  inter- 
ftitr  nilh  the  venou-  circulation  iu  the  limb. 

An  rxnU'mnt  itnltux  may,  and  usiuilly  (lno»,  diminitth  in  nixe.  but 
miC  ■tiflteipntly  \n  remove  markeil  ii)isl»ele!<  to  fnnetitm.    Hu<>Ii  r<'nu>val 
ifTcetctl  Muly  by  surjjiml  mca.Hure*».  the  cutting  awav  of  the 
it  mnsf* ;  hM'al  appHciitions  nia<lc  to  the  suH'aee  with  the  object 
prDmotin^;  it:*  alnorplion  are   uwIchh.     The  same  pnwiure-4*fltvt<* 
_  br  nroduceij  by  jHTi^i^ent  displacement  of  the  fnigmcnt^^,  and  it 
not  aJwayft  poasiblc  to   detennine,  pt-evioue  to  opomtion,  whether 
AflTf-ndin^  mam  in  n  fni^mrnt  or  the  enlbiti. 
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ruinfuliH'As  or  tlie  cjilliis  iiiay  bt-j^iii  early  in  the  oourstMif  repair 
and  ]ier!-isl  Umg  nfier  union  lum  iMH-ome  (X>mplet(>,  ur  it  may  In^in 
aiivT  ati  interval,  sometimes  a  wry  long  one,  Miiny  piuienti>  «tm- 
pliiin  ot'  (Inll  |Kiin  in  the  iinib  lur  months,  even  ftir  viiii-s,  jxfivr  the 
injury,  esptx-ially  after  jmilon^tMl  une  and  in  cnnnertion  witli  chanpiw 
in  the  wt-ather,  Imt  tfie  ca^es  in  which  the  pain  is  Itntiteil  to  the  efilluB 
are  rare.  The  liUe  form,  that  in  which  rJie  pain  I>ep;ins  afli-r  an  in- 
trrval,  ia  clearly  inHiiinnialorv,  the  iiirianiniatiun  hein^  j^-nomlty  a 
recnrrcnre  in  an  old  sup[>unitive  t'ucns,  manifesting  itself  by  fever, 
BWelling,  and  teudenietw,  nad  relieved  Uy  s[M>nt:uHM)ns  or  snrjrical 
evarnation  of  the  pus. 

The  early  oontinnous  form  is  not  inflainmator)',  but  the  causes  are 
not  always  clear.  The  |>ain  has  In-cn  attributed  to  piTSHure  n[>on  a 
nerve  either  without  or  within  the  ciillus,  to  a  neurit):!  wt  up  by  in- 
jur)* of  a  nerve  at  the  lime  of  the  accident,  n«  is  «?t;n  al-w  after  wounds 
involviti);  only  the  soft  |iart.*i,  atul  to  a  HUppo>ied  |)er»i»(ent  uriteltii^  or 
an  ostein  neuralgia  ((JusscHn)  the  cause  of  wliieh  is  e4pmlly  eonjeiiuml. 
The  ]iaiu  mnv  1k^  <'ontiinious  or  intermittent,  anil  cxa^'erbatetl  at  nighl 
or  by  ehan(;e  in  the  weather.  It  must  Ije  distinguishinl  from  |>aiu  due 
Ut  injurv  of,  or  prejwnre  upon,  a  nerve. 

C'ounter- irritation  on  the  snrtaee  has  piven  relief,  and  I  should  think 
that  in  the  reltoUious  eases  it  uuj^Ut  l)e  advisable  to  incise  the  |wrioft- 
teuni  or  1«  cut  inl<»  or  elns^-l  away  tin*  bone. 

Tlie  deTelopmeat  of  a  tumor,  sarcotoA,  at  the  mte  of  a  healed  fme- 
tiire,  within  a  few  weeks  or  after  an  interval  of  several  years,  ha*  been 
oetaisionally  ulisirrveil,  anil  apjKinmtly  W'lou^  in  the  same  etiological 
gr<Mip  aj4  that  of  Hareomata  nillowing  other  injurieH  of  bone  or  soft 
tissues.  Still  rarer  is  the  development  of  i^reinoma  after  fracture  In 
tho*r  who  have  or  have  ha<l  a  cMrriuoniu  at  another  point.  I'earcc 
(ii)nld  {Ijnncct,  v\pril  i-'i,  1896)  refers  to  one  such  ease,  inielure  of  the 
hnmern^  in  a  lady  whoso  breast  had  been  remnveil  for  carcinoma  five 
yearn  pivvionsly ;  he  explored  very  carefully  by  operation,  without 
findinf^  any  sign  of  tumor;  "two  months  later  an  extensive  gmwth 
had  apiR-ared  at  the  seat  of  fraetun-." 

Associated  Injury  of  a  Nerve,  A  nerve  may  be  bruised  or  coniplelely 
rupturenl  at  tin-  time  of  tJie  accident,  or  it  may  Hemmc  stret<'hcil  over 
the  Cflgo  of  a  fragment  or  by  the  growing  eallns,  nr  e()mpres<ie<l  within 
a  more  or  le»s  complete  cunul  formed  alK>ut  it  by  the  callus  or  by  cica- 
tricial tissue  develo]H4l  in  the  8oft  |uirl8.  Primary  rupture  of  a  motor 
ner\'e  is  liable  to  l»e  overlooked  at  first,  IwH-ausc  of  the  withdmwal  of 
the  limb  fri>m  use  in  consequence  of  the  fracture,  but  it  ii»  not  prob- 
able that  the  re-^ulljiut  delay  diminishes  the  cham-e  of  puceey.'^fully 
uniting  tlie  divided  jKirtidUs  bv  operaiinu,  and  on  .^imc  aifiuinls  the 
operation  is  more  free  from  risk  if  not  undertaken  until  after  the  frao- 
tunt  liiLi  lHHV>me  uniliti.  The  tliagnosis  of  rupture  cannot  always  be 
safely  n^ade  on  immediat*'  jKiralysis  of  the  muscles  suppliiHl  by  the 
nerve.  I  once  ojK-nited  nixm  a  cjijm'  of  supposed  rupture  of  the 
muHonlo-spiral  nerve  in  connection  with  fracture  of  the  s^hart  of  (he 
himieruH,  and  found  the  ner^'e  nutiirii  anil  appan>nlly  utiinjunti  fur 
fiome  distance  aUivc  antl  Ih'Iow  the  fractun>.  It  nnist  also  not  be 
Itastily  asaumed  that  an  operation  to  reunite  the  nerve  Itas  fulled ;  in 
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two  caM<A  (muKCiili>-r4)>irnI  nen*p)  I  have  seen  functiun  return  nftor 
nt-arly  tt  yi-jir  liml  elajtscd  •siiit'e  tlii.-  u|x-nition. 

Thf  coniprt'-^inn  of  a  nerve  liy  a  displa(*etl  frapmpnt  nmy  aUiUHh  ittt 
fum'tiiitii  4ir  may  excite  a  neuritis  niuitifesic<l  by  modilioalions  of  s^'Ui*!- 
bility  uu»J  ^uruetiuien  by  great  {kiIu  ;  similar  effwt-  may  be  pnwiuce*! 
by  a  otirK'idrut  eontuHon  of  the  nerve.  The  most  frtKiiieut  examples 
are  in  fnieturi's  ab<)ve  the  elbow  anJ  above  aiul  behtw  tlie  knee  ;  tteea- 
tiionally  it  U  .seen  in  fnictures  of  the  clavicle,  up|teren(I  of  the  humerus, 
ami  p4-lvi!«. 

Similar  compression  may  be  made  Hy  the  callus  upon  a  nerve  which 
pnwwrs  tir  jmsses  thmugli  it.  Of  late  yeare  a  nnmbsr  of  such  cases 
Imve  lM<i>n  openite<l  iijion.and  various  jrrosH  chnii}jps  noted  in  the  nerve, 
which  U  usiiiilly  redut-e*]  in  size  for  a  gixiitcr  or  less  dit>tuuei'  below  and 
^hi'W'.  a  notable  **nlargenient  just  aUive  the  point  of  pn?s>;un'. 

The  tniitnit>nt  ronsUts  in  tlie  removal  of  the  ciirresponding  itortion 
of  Uie  1miw.»  or  <^dlii«,  and  this  should  Ijc  dune  freely.  I  have  lliought 
it  advi-cible  in  ^>u»e  easi-s  to  interptis*.*  a  striji  of  jieriosteum  or  other 
fv(i  tissue  between  tlie  nerve  and  the  cut  Kiirfiice  of  the  Ume  in  order 

Fw.  32. 
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t Chw  iMrrf,  awl  In  I  aliowi  thi*  ■iirbcv  l<'ft  hy  lU  n-iiinv«l.    Th«  doU«<l  Brm  atauvs  ibfl 
kn  ftftpr  llw  cutting  avrky  nr  Uie  alik^  uf  Wte  Uiiij-  KdUrr. 

to  dtminii:!)  the  pn>btibility  of  the  nerve  licconiing  included  in  a  firm 
axili*  n-tit  :ind  |M»->iMv  romprcK-ini;  i'ii^.ilrix. 

Waxkii«u  of  the  c&Uns,  wbii'h  ^^hoidd  not  Iw  confonndeil  with  delay 
in  ninMiliilation,  is  manifested  in  two  way«:  by  \\a  yielding  under  um 
nf  the  limb  after  intion.  a.s  judged  by  the  usual  te.«t.s,  luut  apuearetl  to 
\ie  nmiplele,  and  by  a  later  Iosh  of  ius  ■sln-nglh  imdcr  the  innuenoe  of 
i'  !(t  IfKid  or  general  can-i'S  ;  ilii- laller  is  also  termol  jro/?«r«iii5/ 

>'■  ^!i>m  of  the  eallu.'<,  and   in  ettlK'r  ca^%  if  fracture  occurs,  it 
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U  termed  Jtfcontlnrif  fracture.  TliP  wrakrirss  may  \to  thw  Ui  iiisiiffi- 
fipiK-y  in  tin-  uiiioiiiit  nf  ilu-  callus,  an  wlieii  a  jrii|>  lias  Ijccn  offuliHl 
between  tin-  princi[i;il  fr.tjrrnentH  In'  tlicir  iliBplacrmc'iit  or  Iiy  Ihas  of 
bone,  or  in  tlie  ftssitioiiion  of  the  bond  uniting  tin;  fnpnirnts.  Fn 
oithor  cofc  the  t>oiiy  bridge  uniting  tlic  rrftjfnienu  is  not  btrun^  cnonph 
(i)  iH'nr  the  strain  uf  use,  and  it  either  breuks  completely  or  yicbU 
onou^li  to  |H;rrni(  an  an^nlur  ()i>^pliuretiicnt. 

SolVnin^  of  tlio  riilliiH  niiiU^r  Ihi-  intliionw  of  a  general  difWiuto — 
r-.  ff.,  scurvy,  typhoid  f*n*er,  erysipelas — 1i;ls  l»wn  obscrvii!  in  a  fi-M* 
ciises,  sometimes  after  the  lapw  ot  many  montlis.  C'larki-,  ipiotc*!  In 
the  TVtiiifi.  He  (Jiirnrr/ir,  rejKirtfMl  u  cw*c  in  which  the  softoning  aj*- 
pearod  to  Ik*  the  resnit  of  overwork  in  Hrhool.  Tin;  rallns  Ims  iKt'n 
felt  to  (limtni^>h  in  size,  and  abnormal  ninbility  to  reappear  without  the 
intervention  of  any  violence. 

Arraindarv,  or  '*  itenitive,"  fracture  without  ap[tarGnt  defect  or 
ohnnpp  in  the  cflllas  is  a  not  infrequent  accident  due  to  prematurt>  use 
of  the  limb  or  lo  sliplil  external  violence.  Gossclin  toils  of  a  man 
twenty-five  year?*  old  who  hnike  bi«  femur  six  timcH  in  twenty 
months ;  the  fracturt-s  occurix-il  in  the  wH'oinl  week  after  he  Iv^in  tn 
walk  and  in  const  fj  tie  nee  of  a  Klif^lit  effort,  as  in  daneinp,  running, 
an<l  trj'inj;  lo  avoid  a  fall  ;  i»ac]i  liun-  the  patient  IumI  left  his  IhhI  on 
(he  forty-fifth  day.  The  symptoms  are  those  of  primaty  fracture, 
but  usually  less  marked. 

Aireit  of  growth  of  the  bone  ir  occasionally  observed  in  the  youn^ 
after  t'meture  at  or  near  the  epiphyseal  ca^till^l^.  (800  Se}winitinn  of 
till'  Kpiphv^f*.  Chapter  II.) 

ExaKfieration  of  growtli  of  the  Imne  after  fracture  lias  I>een  ob^ervfKi 
in  a  very  frw  call's,  in  consequence  either  of  stimulation  of  the  epi- 

fibyscal  o:irtilape  lo  greater  activity  or  of  exapg«'rated  pr<Kluctt<in  of 
K)ne  at  the  fnicture.  <':iws  liavc  Ihh'Ii  re|M)rtLHl  in  whi<'li  a  nni?>i(ler- 
able  ■*hortening  note<l  inimc<li!itely  after  recovery  has  di-tapiM-areiJ  in 
(he  ecnirse  of  a  year  or  two.  There  i«  usually  mom  in  srich  c-.ises  for 
Hi»rtie  drmht  of  the  at^Miniry  of  the  observation.  Knlarjrement  of  (be 
{Ktlt-lla  after  i'h»s<>  retuiion  by  opi.>rutiim  has  been  obsurvf«l  in  a  &uml>or 
of  case^,  b«)th  in  bn>adth  au<I  length. 

Stifiiess  of  the  joints  of  tfie  injnn^l  limb  is  babiluany  tteen  afl<-r 
fnii'turi',  and  involves  not  only  those  of  which  tlie  broken  bnne  forms 
part  but  t\\<*t  llio«e  at  a  distance  from  it,  especially  on  the  diflal  side, 
II  iii  lUoNt  itiarke<l  in  the  old  and  rheumatic  and  in  joints  i)in><'tly  in- 
volveil  in  the  fracture  or  coincitlently  sprained,  tt  appears  pntmptly 
after  the  accident,  is  most  markr<l  when  the  splints  arc  n*moved 
(unless  measures  have  nieanwbile  l)een  Ijiken  to  relieve  it),  and  in 
mojit  cascH  dis:ippf>ars  slowly  under  use  of  the  lindt.  If  a  joint  is 
involve<l  in  the  Iraeture,  or  otherwise  injureil  at  the  moment  of  the 
accident,  a  traumatic  aKlintis  may  follow  and  the  n^nltant  HtiffheM) 
may  lie  permanent;  and  in  the  old  and  rhruniatie  nmre  or  les.i  limita- 
tion of  motion  may  remoin  even  when  the  joint  Itas  not  been  direvtly 
injured. 

The  cnnaiw  of  tlie  stifTnetw,  exclusive  of  direct  injury  of  the  joint, 
arc  to  be  found  in  injury  of  the  miisetes,  o'denia,  and  shortening  ami 
Ins*  ()f  cljLslicity  in  the  |ieri-artieular  tisfiues,  sometimes  iMi.-auf-e  id' 
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Utcir  iuiplicutioQ  in  the  irritative  n-actioit  folluwiug  ilii-  injury,  und 
*•■'  lKi';iiisf  of  the  fnfurced  quiet.     StiffncwH  iif  IIk-  kuct!  :iiid 

m.  :    fnirtur*-  of  the  tliigh,  of  the  clhow  after  fruetiire  of  the 

■rni,  ami  ui'  thv.-  wrist  and  fmgers  after  fmcture  of  the  fonrarm  is  eon- 
«lonl  tkuil  tiflcn  very  (K't-itiMterit.  It  is  relievetl  hy  measures  which 
diminUh  the  ii>den)a  and  impnive  tht-  circuhitinn,  and  thc^w  may  some- 
tinit^  \>e  eni|iloywI  before  euiiijuIiJution  of  the  frueture  is  eiimplete : 
such  are  maH!«ip*,  piLs^ive  molinnj  and  jiosition.  The  tinners  .-^tifTen, 
and  goniclinies  very  reK'llioiisly,  uniler  initnnliili/;ilii>n,  nnd  ts])eeiallv 
when  ke|it  fully  i-xt^'niU-d.  Tlie  rule  ^hoiiKl  therefun!  be,  in  all 
uluHeii  of  the  npiH-T  exlremitiefs  to  leave  them  free  of  the  tIrei'Minp* 
wneuever  that  is  jMitsi^ible  anil  to  instruet  tlie  patient  to  move  theni 
frcNinently ;  when  they  ninst  Ijc  e«>nf)nctl  the  |M)£ition  of  Hexiuii  for 
tin.'  finciTS  aM<l  abdtii-lion  for  the  thundi  \s  to  !«•  prufernHl. 

IVi>.i!-tt'nt  aetivt'  anil  inassive  motion  of  the  joint.-i  within  thi-ir  ex- 
tin^  mn}.'(-,  nm^Kt^'  ana  hot  nnd  cold  dotichin^r  will  n^iunlly  tncrea!«e 

ninp:  uud  freedom  rapidly  ;  in  tliu  young  und  young  adultri  little 
time  will  l>e  lost  by  simply  trutiting  to  the  natural  use  of  the  limb  to 
rwtont  itfi  functions.  Patients  .should  be  encuurageil  to  dinregard 
pain  following  n>^  which  dt>es  not  leave  the-  joint  tender  the  next  day. 
Limitatinn  of  motion  due  to  di)<plareil  fnignientt^  or  overgrowth  of 
callii*'  can  be  rcHeveil,  if  at  all,  only  by  o])eration. 

Atrophy  of  the  Uoacles.  A  )ind>  that  has  long  been  withdrawn 
fpim  uw?  lH'<'aus*  of  franture  appears  wmalh'r  abttve  the  seat  of  the 
ioj«r\-.  and  ul^t  lielow  it  if  the  a-<lenja  has  disap[K':ire<.l.  Advantage 
h  ken  of  the  death  of  a  few  [talients  at  this  period  to  weigh 

ill.  li->,  and  they  have  been   found  <IiHt)m'tIy,  and  in  stmie  eiisi'B 

m>tiibK%  smaller  tlian  ihuse  of  (he  opposite  limb,  the  Io!>d  involving 
all  and  nut  merely  ihosc*  of  some  group  .supplietl  by  a  nerve  tliat  might 
havo  been  injuFHl.  In  the  young  and  ni  young  adtiltft  the  Iomh  is 
«<»on  made  giNxI.  but  in  other*  and  in  aif=os  of  long  dnratiiui  the 
Mtrtijihv  niav  jn-rslst  for  months  or  even  Im*  |K'rniant>nt.  N'ariout* 
expraitutiiin><  have  brcn  iiffen>d,  such  :l*(  lack  of  nK(\  (Kx-liision  in  Hxvi] 
dn*«sings  divcn^ion  »*(  nutritive  nialeriaU  to  form  the  callus,  and  rcMex 
tniidua  di.<tturIuinR(*s  fnmi  injure<l  nerve  branches,  but  none  is  five  from 
ultjt-rtjons.  MasAigi',  electricity,  nnd  systematic  exercise  are  the 
»»  rmpliiyeil  tti  hapten  or  ctfect  recovery. 

>tnbouB  of  the  Veiiu  and  Embolism.  Thrnmboi^is  of  K)mc  of  the 
liirgvr  vririT.  in  (lit-  ncighlNtrluowl  of  a  Iniciure  \s  diought  t<>  be  nitlier 
ciHiuiion  ami  to  l»e  the  cause  of  the  a'tlcma  and  venous  congestion 
■which  are  so  conMunt  and  troublesome  after  fraetun-  of  the  lower 
linili  when  the  |kaiient  bi-gins  to  walk.     Oceaslonnlly,  but  ven,-  rarely, 

pnioifirt  occupies  or  cxtemU  into  a  vein  snllieiently  largi'  to  furnish  an 
jIu*  which  iH  carried  to  tlK>  heart  or,  nu>re  connnonly.  throngh  it 
Inbi  ll»e  pulmonary  arti-ry,  ami  c:ui.'«<-s  death.  \''in-how  publislu-d  in 
1MB  *utm  a  case  following  fracture  of  the  neck  of  die  femur,  and 
Dunidi6'  adlcclcd  eight  iithercuM.-^  in  which  the  deuths  occurred  Im:- 

"11  the  =ixt4'*rnlli  and  fifty-seventh  days.     One  fraclnns  was  of  llm 

FnrtMnw,  Tb^  Ou  V*iu,  1874.  No. «». 
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femur,  the  others  of  the  leg.  Wilde*  reported  two  cases  and  collected 
five  others;  and  Snumow'  reported  one  and  collected  thirty-seven 
repjrtcd  cases. 

The  symptoms  are  the'usual  ones  of  pulmonary  embolism  :  sudden 
onset,  with  lividity  or  pallor,  dyspncoa,  precordial  distress,  and  death 
in  a  few  minutes. 

Arteries.  Traumatic  aneurysm  is  a  rare  complication.  H.  Meyer* 
collecte<l  sixty  reported  cases  and  added  one  of  an  intercostal  artery 
after  fracture  of  a  rib.  Thrombosis  of  an  artery,  because  of  coincident 
bruising,  is  more  common. 

1  Wilde:  Centralb.  Tar  Chir.,  1902,  p.  1349. 

>  Smirnow:  Ibid.,  1903,  p.  825. 

*  Heyer :  loaug.  Diaaert.,  Kiel,  1903 ;  CcBtralb.  tat  Chir.,  1903,  p.  819. 


CHAPTER   VII. 


TREATMENT. 

Rcdurtion.  Rrl^ition  :  Rcmuvahle  Drcaetngs,  IVriimncnt  OrctMinpH,  Direct  Fix- 
fttioD.  SlutMige.  Atnbulatory  Trcatineiit.  Manngpnient  of  .loiiilH.  Com- 
pound Fractures.  AtnpuUtion.  Compound  Articutnr  Fnu'torve.  (Iciicral 
Trvfttmeiit, 

Gknkkai.i.y  ftppakin;^,  the  Irratnipnt  of  a  frartiire  should  Ix^in 
whcfi  l\w  patient  is  tin^t  8et>n,  Uiit  liy  tlil^  it  is  not  nmint  lliat  eviTv 
imlitiitifjn  hlioitid  at  oiiee  Ikj  met  by  approprinto  iiica^nrcs;  even  tlm 
nirrrrti'tn  i»f  tlio  flispla(!cimnit,  tlie  "  w.'Hin|^**  of  tlie  fracluiT',  ami  the 
iiuniutiilisiUon  til'  tlie  fra^mentH  mnv  have  to  \ie  lofl  unrlone  or  in- 
ciiniph'lr  lHMaiii>M:  nT  cimmctiitg  una  tioniinating  conditi<in<t,  Auch  as 
cxtn-nii-  frwellinjr,  iniwutar  K|Ki^ni,  or  asf^iK-iatwl  legions.  A  ilclay  of 
even  -ievi-rcil  <lay^  i?;  u^f^ually,  in  resiHTt  of  those  indicationis  of  j^niiill 
iin|MirtuniH-,  for  the  pri'iKiralurv  work  in  the  Iwnc  and  .sol^  jKirts  px-s 
on  niitwilhittamHng  it,  and  wtien  fitially  the  adjU!<tiHent  \»  made  the 
roridilion  differ!*  luit  little  from  that  which  wonld  have  cxistc<J  had  it 
be«ii  made  at  the  fir^t. 

A  much  more  itni>ortant  indii-ation  in  nuwt  ctiHes  ]s  to  prevent  aiMi- 
tiiMtal  injury  while  tlie  patient  is  heinp  taken  home  or  to  hospital. 
The  dant^er  at  lhi.<'  time  is  that  by  ineaiilious  liandlinp,  disonleri'il 
movemeotA,  nr  injiiilieioiis  attempts  to  tise  an  injnrc<l  lind»  a  simple 
fmcliire  mar  l)e  made  cnm{><nind  nr  additional  laceration  canned. 
Tbt8  ri*k  ousts  e-ipeeially  after  fraetnre  of  the  lejf  l>eeAnRe  a  large  ex- 
tort of  the  Ftnrfarc  of  the  tibia  lie?*  irniniHliately  benejtth  the  nkiii  and 
the  end  «tf  a  fnifftiient  «in  easily  he  forced  thron^h  it.  The  siirpeon 
ihen-fon'  will  pmteet  the  limb  by  a  temixirary  splint,  when  sneh  pro- 
Irrtioa  Ia  needed,  and  the  jndieiotiH  layman  will  leave  the  patient 
tuMli^tiirlietl  or  will  tr.in.o[Ntrt  him  reeiimbeat. 

If  thi-  fraeturi'  i*"  otn-  wliieli  neee*i,'*ilate.*  eonfinement  to  the  U-d,  the 
hnl  •hould  be  narn>w  and  lii[;h,  and  the  nia(tres.'>  (inn.  A  lonp,  broad 
UmnI  ni:i\  )m-  platisl  tn'Ofiiih  the  latt«'r  if  the  spring  matlr<'*<s  is  soft. 
Sjrrtally  eon-itniet*'*!  "  fraelure-beds,"  some  of  whieji  are  verj'  ingen- 
iwuJr  umingtil,  are  eonvenleiit.  but  not  at  all  en^^ulial.     A  water->be<l 

air-lied  U  of  the  yreatest  value  in  the  treatment  of  frartiiren  of  the 
Inline  ill  minimi/.in>;  the  furnintioii  and  duration  of  )ird-Foref<. 

Tlie  |Miint.<<  (o  lii>  nm^idenHl  and  (lie  indications  to  Im-  fnllowcd  by  the 
fBr^[:t-«ii)  i-rtlhtl  Ut  treat  a  fnu-tiire  vary  greatly  in  (lifl'erent  eases  aceord- 
iti|C  Ift  tiie  bunc  or  iKtrtinn  of  bone  involved,  the  eoniplications  that 
«Xk4  or  are  to  Im?  teared,  and  the  age,  tlie  health,  the  habits,  and 
rvra  tlic  ftoeinl  RtatiiH  of  the  |mti4'nt.  At  one  enil  of  the  lon^;  and 
vark>d  aeries  of  problems  which  present   themselves  he  has  only   to 
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provide  the  tumplest  means  to  protect  the  patient  from  adilitinal  in- 
jury or  fNiiii  clurio)^  the  few  (lay>>  or  weelc'^  timt  ure  ncctleil  fur  refNiir; 
at  the  utIiiT  l)ii>  lii^)ie>it  re.siiureeK  <»f  his  uK  ure  rei[uinti  tn  «ivu  Ufe 
or  Hmb  or  to  prestTVi*  fiitu^ion.  On  the  one  hand,  the  tnu'turv  iimv 
l»e  the  sole  thing  t«  \k  wmsidereil,  his  atlentiini  must  U-  unremittingly 
given  Ui  Ihc  iMi»ition  of  the  frjgnient.<<  oitd  their  iiiuintenunee  in  pmpirr 
relations,  and  his  skill  and  aire  will  ileterniine  the  diameter  of  the 
result ;  <m  tlie  other,  his  best  endmvor  may  Ik,*  |HJwerless  to  affect  the 
IHK^ilion  of  the  fnignients  or  uKMlifv  tlie  result,  or  the  fnictnre,  us 
in  many  of  the  base  of  the  Fhiill,  may  he  a  wholly  uniuiiHirtaut  and 
negligible  liieidL-nt  beside  the  at^M^iated  lesion. 

The  indiejitions  for  treatment  arise,  therefore,  in  varying  dt^rccs 
from  tJie  fraeture  itwif,  the  a.**<xTiat«tl  lesions,  and  the  immediate  or 
late  loi'iil  or  general  effects  upon  the  patient.  CK-i-nstonally  they  con- 
lliet,  and  the  siirgtMUi  must  then  lem]K}|-arily  disri'gard  suuu-  or  he  must 
even  Ik-  content  with  a  defei-tive  \tK-a\  n«*nlt  because  an  attempt  to 
tteeuru  a  Iwtter  one  would  involve  ri.>ks  dispniportinnatc  to  the  mivan- 
tage  wJUglit.  Those  directly  ameerned  with  the  fracture  are  to  cor- 
rect displacement  of  tlie  fragments,  if  such  ilisplacement  e.xUts  and  if 
its  correction  is  ixjt^ible  and  advisable,  and  to  oppose  by  appropriate 
nuiins  the  atrtion  of  llnr^e  forces  which  might  repr<Kluee  it,  such  m 
niii-'fcidar  action,  swelling,  and  gravity.  This  correction  of  the  dis- 
pluciemeut  is  termetl  the  "reduction"  or  "setting''  of  the  fracture. 


Reduction. 

Not  every  fresh  fmcturc  is  accomiianied  hy  a  displwremcut  that  needs 
to  be  corrected;  and  of  tho>Ni  in  which  such  4lis[ilacfment  exi^t.H,  in 
not  everv  one  is  rcflurtion  poshible  or  ailvisablc;  and  sometimes  when 
rednctinii  is  both  |)Ossihle  and  advisable  cireinnstunees  require  tliat  il 
slumld  l>e  deluyetl. 

Fraotuiys  without  n  displacement  that  needs  to  be  eorrcctefl  arc 
many  and  varie*!,  such  as  most  simple  fractures  of  the  eranium,  of  the 
Mc:mula,  oi'  the  ribs,  the  ilium,  the  shaft  of  the  fibida  or  ulna  ahtne, 
and  many  of  the  metarar|ijd  and  metatarsal  hones. 

Heduetiou  is  said  to  be  impossible  (allliough  in  most  cascB  the  better 
term  wonhl  Iw  inadvisable)  when  the  opposing  conditions  are  such  that 
they  canni>t  Ik*  oven^mie  hy  the  metluKis  onliniirily  in  une,  and  when 
more  efficient  ones^  wonhl  involve  ovcrbahuicing  disjidvantages  or 
risks.  Tlur  irjuist-ii  of  this  coiulititfu  arc  variwi ;  among  them  rnuv  lie 
mentioiKHl  the  interI<K'king  of  the  irregular  en4ls  of  the  main  frng- 
ments,  the  iuterjmsilion  of  soft,  jiarts  or  smull  fnigments,  and  the  smalt 
sixe  and  inaccessible  |Mtsition  of  u  fragment,  a:^  in  some  articular  frac- 
tures. When  the  fracture  is  of  the  shaft  or  subcutaneous  end  of  a 
long  Iwne  the  existence  and  chanieter  of  the  displacement  are  usually 
recoguixable.  but  when  one  of  the  principal  fragments  is  a  part  of  the 
articular  end  of  a  lung  bone  and  is  thickly  covcre*!  by  mnscle  or 
niOAketl  by  swelling,  not  only  the  cliaracter  but  even  the  existence  of 
the  displacement  may  l»e  in  donbt  and  remain  so  until  after  retMir  ia 
far  advanced.     In  »uch  cuscm  an  exact  dia^osis  can  be  made  and 
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Tnlucuno  can  f^ncnilly  lie  eSl'Cted  hy  the  aid  nf  uii  inirUion  which 
rxpiKifv  tlif  scat  of  fnurtiirc,  hut  nhliongh  the  prt>lMil)ility  ihiii  siK'li  iiii 
■  r|M-ratinn  ill  (-xpi-rieiiwil  haiuls  ami  uiiiItT  pmiHT  pn-cuutinns  wiuild 
Iti-  ft»IIriwcil  by  (lirta>tu'r  is  small,  yet  th«  t-vils  of  »iich  a  n-siilt,  if  it 
fbituhl  fitllow,  are  usually  so  in  cxocss  of  tlu«p  resulting  fnim  the 
|nT*isirTi<'e  of  thp  di<sj>lncoii)oiit  tliat  the  optTation  is  rarely  undertaken 
nhilt'  thn  injury  is  rtii'Ut,  iiml  then  only  bwause  of  the  presence  of 
ihtme  4<ontn<riiii^  condition  ».ir  danjfer,  siicli  ns  prfssnrc  njion  the  !*kin 
or  a  luain  vi-^st-l  or  iii-rvt.'  that  ciiun«.>t  othfrwi.si;  be  n-'iuove*!.  In  t-asi'h 
niit  ihuit  criniplttrutiHl  the  worst  that  «in   fttllow  aOcr  fmctiire  of  the 

:  U  failtin^  of  union  or  union  with  a  tlisnblin^  ilcfumiitv,  and  Iwth 

lew  oondilion.s  may  bu  relievwl  by  a  lati'  <HRTatinn.     >n;vtTlliL'lr}«s, 

i&pLb.t;uieut!i  uurelievublf    by    manipulation    and    likfly   U*  involve 

L*  Io*i?i  of   functiun  if  not   i^)rr«ft*-<i,  can  ftocasjonally  bt*  rtfojj- 

d,  and  in  such  taisos  rf^iucliun  by  oir-h  o|Rralion   is  ailliiJ  for. 

V  are  irctitTjlly  ca.Hfs  in  whirh  ilit*  limb  ha--4  biTn  |»rt*jilly  dintortwl 
it  the  tinip  of  the  acciilenl,  84)  that  the  shaq>  end  of  a  fragment  h:M 
lieen  driven  into  an  adjoining;  muscle  or  through  the  enveloping  lafvin^ 
vf  an  ubiiquelv  hniken  fra^nu-nt  ha»;  Ihi'u  forced  aruund  to  the  oppu!<itC' 
side  iif  the  otficr  trom  which  it  has  lieen  broken.  The  first  form  is  not 
uRronunon  in  fractures  of  the  lotvcr  end  of  the  femur  or  in  the  neigh- 
iHirtiood  of  lliinly  <*overc<l  joint.'*,  Krom  the  3ulniitt<f<l  propriety  of 
DiM-mtive  interfcn'nre  in  such  cases  it  is  a  lonp  step  to  similar  inter- 
frffnw  in  all,  as  has  been  nrjred  ;  and  sueh  generalization,  if  arccpted, 
wttuld.  tu  Riy  judgtuent,  )(.-ad  to  disasters  far  more  MTiousiind  numerous 
lluin  the  di«»d vantages  thai  would  follow  failure  to  reiUici'  thedisplaee- 
DMtils.  ll;inzi '  reports  -4  severe  iiifi-ctions  in  50  riperatJons  and  pro- 
\*>liit  ftitainsl  the  )^-Ui-ndiu)tii>n  of  n-ductinn  by  o)M-rQtiou.  See  also 
Fritx  Konig '  for  a  thoughtful  study  of  tJie  eonditiuus  jusLityini;  or 
Ibrliitidinji;  operation. 

Id  oiiietdar  fmrtnres  the  conditions  are  different:  the  di<«p1acemetit 
if  uncorrected  may  Beriouslv  compromise  the  u.HefnlnesH  of  the  joint, 
■od  hut  little  if  any  relief  is  to  Im?  cxpo<'ted  from  a  late  oiK-i-ation. 
If  auythiii^  is  to  be  done  it  must  be  while  the  injury  is  still  recent. 
I  hiivtf  taken  thi.i  eonrx-  in  a  eousidenible  numU'r  of  c:is<-s,  and  with- 
«iut  ill  result  in  any,  hnt  I  am  convint^fl  it  should  be  re.-Mirteil  to  only 
after  tbonMigli  study  of  the  ntnditions  antJ  cjireful  weighing  of  the 

r'    The  risk  of  such   primary  interference  by  o{H-rution  is, 

-  the  nioo'  pn>mplly  it  followr»  iijmiii  the  rcri-ipt  of  the 
tajttry :  il  it  i^  done  within  the  first  twenty-four  hours  the  conditinn 
b  pnclically  that  of  an  ojK-mtion  uihhi  previously  uninjured  tissues, 
and  tlM  tuuiie  nonfith-nee  nuiy  be  felt  tluit  primary  union  will  be 
\f  hut  if  the  Uiird  or  fourth  ilay  has  be*'n  rt^cheil  and  the  tis- 
KWnllrn  and  infillruled  with  extmvasated  blood  the  .same  con- 
'  "t  Im*  ffit,  and  it  if,  I  think,  hotter  to  wait  for  the  subKi- 
drn'  ^Wf-lling  and  the  absorption  of  the  hlocK).    It  has  l>een  ob- 

wnixl  that  Mmic  cutnpnuud  fractun-s  which  hi-nl  primarily,  and  simple 
fractum  which  have  iM-cn  exjKtriiHl  by  «'arly  iucihiou,  run  their  courM: 

■  lUnu :  Arvli.  fbr  kliii,  Chlr..  vol-  HO.  |>p.  .'W7  Bn<l  rHJ. 
*KAnlff:  IbbL.  \aX.  TU.  p.  7!l&. 


with  U'iw  swi-llii)^  Hiiil  |K>fisil>)v  nitli  li'ss  ^oiu-ni)  rfactioti  tliaii  »<iiiiiili> 
fractiin*  tixniU'il  mUAy  hy  immnl>ili9utlinn ;  tln.'ir  oiiirsf  is  ('(*st'ntially 
that  of  an  ordiimry  ostt-otoroy  for  flefurniity  ;  hut  nevertheless  the 
liini-ri'iUT,  in  my  opiniun,  is  too  ?.li^ht  !•»  jiistlfv  niuline  n'.si>rl  In 
n|H'niti<>n,  !iH  li:iM  Im.hju  Hin^*Kt<'iI,  in  unliT  it*  ohtaui  it,  rvt-n  with 
the  aildrd  advuntajtrc  of  an  acenrutc  iidjiiistniont  of  thi?  fnijrnK'nt-s.  The 
ditVen-nrc  is  npiuirently  diiij  to  tlie  prumpt  ix-uioviil  of  ih*- extnivasjiii.'*! 
.blwMJ  and  the  uniiiin^  of  the  primary  seron»  exiirlat*^ ;  and  the  ailvaii- 
ta^>,  except  in  u  few  Hclected  c::im>s,  is  linittetl  Iff  bonie  diminution  of 
the  diM-4)nifort  of  ttic  first  few  ihiyn,  and  diH-s  not  t>xten(l  eithor  to  the 
chanieter  of  thi'  final  n'snit  or  to  the  timr  within  whieh  i(  is  ohtaiiied. 

Other  eonditiims  wliieh  make  i-xact  and  imnu-diate  rediu-tinn  iiiail- 
viwildi:  are  crushing!:  of  the  •'iningy  tiitttue  of  the  l>one,  extreme  j>uh- 
tlihcial  Hwelliug  (tf  the  broken  liinh,  niiiiwular  fi{);).>4ni,  and  eoineideul 
injuritM?  or  other  conditions  whieh  prevent  the  appliejition  of  a  dress- 
in^;  ellieient  to  maintain  the  rethielion  when  cll'eeted.  (/rushing  of 
thf  *^|>on^y  tihHue  xa  >«een  nuiinlv  in  tlif  old,  at  Uu-  np[MT  enil  of 
tJte  femur  and  hnnicrns,  at  the  fi»wer  end  ot'  the  niditii;,  and  in  the 
biMliea  of  tlic  vertebne.  The  eflix.t  of  this  eninhing  it<  the  Mime 
fi»  the  removul  of  a  piooe  of  the  h()ne;  if  the  fraj^nenta  are  restored 
to  their  oriprinal  positions  a  gap  eiirresponding;  to  ttie  nmtunit  of  the 
unishin};  is  ereated  Uetwceu  them,  whieh,  if  the  potiition  is  maintained, 
nni.st  \*e  filletl  by  the  proihielion  of  now  hnne,  a  ta>k  lliat  may  be 
lieycmd  the  jwtwer  itf  the  orpanism,  and  failure  in  whieh  wtadd  lead 
to  failure  of  union,  a  result  much  more  disablinj^  than  the  per»ititence 
of  the  defurtuity. 

Extreme  milifaHcial  swelling  of  an  injured  Itnib  >^tiortenH  it  and  in- 
oreaw'i*  it^  tninsverse  diameter,  beeanse  the  eiipa<^ity  of  thi'  f:i.>ieia1 
sheath  is  greater  tlie  nmre  nearly  it  uppruaelies  the  globular  fom» ; 
«nise<piently  f()reible  elon^itioti  of  the  limb  with  the  uliJ4rt  <>f  eiir- 
re<^in^  the  nhortoning  dtminislien  the  rapaeity  «if  the  fat^rial  sheath 
and  incrca!*s  its  tcmiion  ami  the  pressure  iijwn  its  contents ;  this 
n-siwianre  may  l>e  rtnfficient  to  maintain  the  shorleninj;  a^in^t  any 
rcaminahle  efftirt  to  overeome  it,  or  to  ciidanper  the  vitality  of  the 
limb  by  interference  with  the  cirenlalion.  It  is  therefore  neoesaary 
lo  await   the  KnbsidemH>  of   the  nwellin^. 

MiiM-ular  s|Kism,  exeile^l  bv  t)ie  tnnima  or  l)V  pain  or  the  fear  of 
IHiin,  aets   |iowerfnlly  at   lirbt  lu  (ix    the  fra[;iiieiils  in  iheir   faulty 

IK>hili(>ns  and  e<4|MMTially  to  produce  and  maintain  shorteninj;  of  the 
imb.  It  n:«nally  diMflpiK-ars  within  a  day  or  tw<i.  and  ran  I>e  ttjmp<K 
rarily  annulled  by  niue*ithesia  or  a  full  di>se  of  opium  or  even,  if*  was 
|>ointe<l  out   by  iin>ea,  by  eoinpn^sion  of  the  main  aiier%'  of  the  limb. 

Aafl(H'iat(M|  injuricii  or  eondiiions  whieh  prevent  or  delay  reiluetiuu 
may  be  general  or  local,  sneh  as  profonml  !<ho<'k  due  to  the  fmcturo 
or  to  other  injurie.-*,  damn^  to  the  main  ve-sfels  of  the  limb  tlireaten- 
ing  panpn-ne,  and  4'xli'n!*ive  woiimlH  of  the  f-kiii  Mliieh  would  prevent 
the  nsir  of  dressiiip8  to  nntinlain  reiluetion. 

In  the  abM-nee  nf  any  nf  tlien'  eotitmindieatious  the  sooDcr  the 
fnnrture  is  *'  act,"  the  stHincr  Uie  frugnieiits  arc  brought  lu  and  6xcU 
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in  iIm*  ikMitioiiA  tlivy  are  ('Xix^'liil  tii  ktvp  (hiring  n>|Hiir,  the  l>etU*r; 
for  altlioii);li  llu-  prt-jwralorv  elmnpcs  in  the  bunc  itself  rwiuirc  wveral 
ilavs  aiitl  ill  |iliirc8  evfii  wcfk.s,  fur  their  t'cinipli-tiuii,  yel  the  art'cs'sory 
prorcMfK.*!^  in  the  H>ft  |>arts  lH-f;tn  imnifilintcly,  mid  it  is  (h-^irnhle  that 
thoy  should  nut  be  iiiterrujitoil  ur  iinduiie  by  oban^-s  of  plat'c  and 
irUti(>ni>.  The  thickening  and  inflltRUion  of  the  ]>urtu  adjoining  tlie 
\n*nv  which  ap{i«ir  hj  pnmiptly  give  a  sti-ndily  increasing  fixity  to  the 
|Ki»<itiou  (if  the  fmgnienlH,  and  it  is  dfiiirahhr  that  tliat  [Mij-ition  fihmild 
OA  larlv  im  jtn^sibte  Im>  made  the  |H>nniint'nt  anti  final  one,  fur  althftiigh 
il  mn  tx'  chang^-d  witliout  much  difhcidly  uml  to  a  considerable  extent 
in  RiAoy  fractures  even  twu  ur  three  weeks  afU-r  the  retfipL  of  the 
injurt'f  yet  the  shift  \&  nocessarily  uncon)|xuiied  hy  Hinie  Kish  of  security 
ami  tiuio. 

The  nctnnl  rednction  or  sotting  of  the  fmcturc  is  in  manv  cawa  a 

Iinxx-^liire  guided  only  by  general  ideas,  not  hy  an  vxuvt  atnl  detaile4l 
iDowh-dge  uf  tlie  |M-cidiuntieA  <tf  the  <liFplacpmpnt  to  be  overrome  or 
even  of  the  lines  of  fraeiure,  oimI  the  extent  to  which  the  etfort  has 
lieen  t>uoce.s»fid  can  only  be  surnilsetl,  not  jHisitively  known.  Sueli  la 
nf^>tab1y  tlir  case  in  fracture  of  tlie  shaft  of  a  long  btjue  tliickly  eovere<l 
Htth  inu^le.  lus  the  femur.  By  eye,  touch,  and  niea.-^ureMienls  the 
nirg(H>n  c:in  re<-ognizc  fihortening,  angular,  n>tutory.  and  |HThapb  even 
btcnd  disphicenirnt,  and  by  tntction  and  pn-i^^ure  he  cnn  fttRiighton 
and  lengthen  the  limb,  but  he  cannot  know  whether  or  not  the  adju!<'t- 
menl  of  the  fragments  is  accurate  and  close.  The  same  is  nieiisnruhly 
tnK'  even  of  many  frartnre**  of  hiuies  that  ai-e  more  or  lei's  sultrnta- 
nrotis  and  |itdpable  ;  or  if  [lul^tntion  s^hows  some  remaining  irregularity 
of  outline  the  U'sl  eftbri  may  !«.'  unavailing  to  corrtM-t  it.  Tins, 
however,  di>en  not  make  the  result  so  much  a  matter  of  chance  ai*  tho 
statement  may  seem  to  indicate;  the  main  factors  of  displacement  at 
ihc  difrrn*ut  )M>inl!*  aix;  known,  and  the  suri'i'on  is  safely  guided  by 
ihi"  knowleilgr*  in  his  choice  and  tise  of  metluxls  to  make  and  main- 
lain  n^lnctiun  and  of  the  attitude  and  sup)K)rt  given  to  the  limb  while 
the  fntrture  is  healing,  and  i;*  jiiKtifiiM)  in  aivailing  the  outcome  with 
a  mnfiilence  lliat  '\»  limite<I  only  by  knowle<Ige  of  the  fact  that  in  a 
(^rtain  |^i|H)rlion  of  en^es.  fortunately  snialb  unknown  and  unknow- 
able factor^  may  defeat  effortf*  wis4dy  ciuiceivetl  and  faithfully  e.\- 
Kfuti-ii.  'Hie  ideal  is  the  cnmplete  nrstiiration  of  form  and  function, 
Imii  be  mn-^t  often  bo  content  tu  obtain,  or  even  to  seek,  mueli  le>A. 
Thesi'  uiun!  or  less  ueeewsary  limitation!;  will  Iw  nuMiliontHl  in  cinnec- 
\i**n  with  the  n«ulls  of  the  iudivi(hial  varieties  of  fracture. 

Sif>ee  the  principid  c«U(*cs  of  displacement  after  fmcture  of  the  tAxad 
of  m  lung  bone  arc  the  tonic  contractiun  of  tlie  attached  niuscleti  and 
the  inwiip(»«irled  weight  of  the  lower  ttcgment  of  the  limb,  n-duclion 
b  Mramonly  effected  hy  bringing  this  lower  segment  into  line  with 
the  upper  one  and  making  ^^lesuly  traction  upon  it  in  the  direction  uf 
iu  loof;  axis,  the  diflVrent  joi^lt^  being  usually  held  in  partial  dexion 
in  unlet  tliat  the  attached  muscles  on  either  tiiile  may  be  correspond^ 
ingir  rplaxnL  Note  must  l>e  tjikcn,  in  fractures  at  certain  [H}iulti,  of 
the  Knfiwn  tendency  of  the  up[MT  si-gnient  to  assume  u  certain  attitude 
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bocaUAi'  of  the  unojtiHMcd  artinii  nf  tlu*  Miiiwrli-H  atlarlinl  to  it^  aD  »tLi- 
tiido  wfiici)  18  uftdi  lint  faintly  indicated  l>y  the  form  of  the  linih  if 
the  Inigiiiuul  is  .thurt  und  thickly  iroveicd  hy  iniwclc.  Cunimon  c-x- 
aniple^  an*  furiii.-*h(-'il  by  fractiiroi  of  the  upiwr  tliird  of  the  femur  and 
of  the  siir^iral  neck  of  tlie  humerus,  in  Iwth  of  which  the  upjier 
fmgincDt  may  be  markedly  abducted,  flexetl,  and  rotated  outward. 
The  Burgeon  oonfidcnfly  phiccs  the  lower  segment  in  the  corresponding 
attitude,  even  if  lie  caniiut  detect  the  deviation  of  the  upper  one,  for 
he  knows  that  even  if  it  di>e»  nut  exi.st  the  iiprnrr  fmgmetit  will  follow 
tho  movement  he  given  to  the  lower  one,  and  the  two  pieces  will  l»e 
ill  line  when  be  makes  the  traction  designed  to  give  the  limb  itA  pix>[)cr 
len^h. 

While  traction  (and,  if  necesBary,  rotation  of  the  lower  segment) 
is  made  the  *iirj;e<»n  makes  lateral  pressure  to  correett  such  lateral  dis- 
plact'incnt  a>  may  remain,  and  seeks  to  disc:over  and  lake  advantage 
of  such  jiTiculiarities  of  the  line  ty^  fratttur*^*  an  may  aid  him  to  main- 
tain the  position  he  gives  the  fragmcnte.  Thus,  in  a  transverse  frac- 
ture or  in  one  with  marked  irregularities  of  oulliue  the  opp(»sing  euda 
may  Iw  -so  eugageii  with  each  other  that  the  lower  fnigment  will  be 
held  ill  plnee  and  kept  from  overriding,  notwithMlaniliiig  tlie  pull  of 
the  muscles.  If  there  i.-i  only  aii  angular  displacement,  a^  in  [mrtiul, 
8ul)periiKsle:il,  anil  some  transverse  fractiin^s,  traction  i?*  not  nce*led, 
and  the  surgeon  has  only  to  correct  the  deviation  by  lateral  pressure. 
In  the  partial  fractures  of  adolescence  this  i^ometimes  reiptii'es  con- 
siderable fon'e ;  the  knee  must  1*  placed  against  the  pmjoirtiiig  angle 
and  ihc  cuds  dniwu  into  line;  hut  ii.sually  it  eaii  \h-  accoiiiplifhe<I  by 
the  hands  alone,  llie  thumbs  being  j>Iafed  against  tlie  angle  while  the 
tiugers  grasp  the  limb  nljovc  and  lx*Iow  it. 

A  seriuu:^  obstacle  to  rctluctioii  occasionally  arises  from  the  penetra- 
tion of  the  ovcrlving  muscle  and  fasi;ia  bv  the  hharp  end  of  one  of  the 
fragmetiirt,  usually  the  up|>er  one.  This  occurs  most  frcHpiently  in 
ohliipie  fracture  of  tlic  lower  third  of  the  femur,  and  can  there  l»e 
trcale^l  most  efTt^'tively  bv  llexing  the  hip  and  the  knee  to  a  right 
angle,  thus  dmwing  the  relaxe<l  fpiadriccps  (which  is  the  muscle  com- 
monly iienelruted)  downward  |tnsl  the  engaged  end  of  the  upi»cr  frag- 
ment, and,  if  necessary,  eomplrting  the  act  hy  traction  at  the  knee. 
This  expinplifics  the  principles  of  treatment  in  all  cases:  relaxation 
of  the  muselc,  if  it  crosses  the  pnsxiinal  joint,  and  also  the  fascia  by 
moving  the  limb  towunl  the  eorn>iMjnding  side;  dniwing  the  muscle 
duu'iiwanl  by  U'lidiug  the  ilistui  joint  in  the  op[>osite  dtrei^tioii;  and 
then  lifting  the  lower  segment  of  the  limb  bmlily  away  from  tJie  upper 
fragment.  If  this  or  other  appropriate  manipulations  fail,  tJie  frae- 
nient  must  be  ex|>oscd  by  an  Incision  and  fn^etl  by  dire<*t  meantt.  If 
the  fnigment  has  {lerfurated  the  skin  also  the  o[K'ning  should  ht*  at 
one4>  enlargtvl  iuid  n*duction  giiidetl  and  aiihil  through  it  ;  :is  the  exter- 
nal wouml  exists,  nothing  is  lost  and  much  may  begainei]  by  freely  using 
it  for  nnliietiou,  <-leaiiing,  and  ilrainagc. 

Whenever  an  antesthetic  is  given  it  is  prudent  to  protit't  the  broken 
limb  during  ils  adniinislnilion  by  teni[K>niry  splints  or  the  hands  of 
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int  in  onlrr  that  tlif  Inrt-ratioriH  may  not  be  incroascd  hy  the 
uuc<:tDK!i(m»  M  niggles  nf  tlie  imtieiiK 

ill  wmc  eaws  in  tvhich  llie  fragments  are  firmly  interlocketl  or  im- 
(c«i,  notahly  in  itome  C'oIIcs's  Crnctures  at  the  lower  end  of  tlie  ra<liiifl, 
ft  ill  luivtsiilile  to  incnubc  the  angular  clisnlowmcnt  as  u  lirst  step,  nn<l 
fnrcitily  to  niitve  tlit-  Iomit  fniginfiil  bjiOKWJir<i  and  forward  in  order 
to  hrt-iik  up  llie  inipjiclion  and  thus  facilitate  reduction. 

M'lieu  the  line  !>f  fraelure  runs  through  or  close  above  the  articular 
pnd  of  a  Ikuic  it  \»  at  most  point-s  impracticable  to  control  the  pot*ilion 
(if  Ih^  pniall  articular  fragment  by  manipulation.  becnnM'  it  is  too 
umall  or  loo  deeply  c*>verc<(  to  Itc*  grasped  ;  unilcr  such  eircumstances 
it  (3UI  pouH'time>t  Iw  brought  into  place  by  >«o  changing  the  attilnde  at 
the  rfirrf.tixtnding  joint  as  to  niaKc  tense  n  portion  of  the  napsiiK* 
which  i->  attache*!  to  it  and  then  by  conl'tuuing  the  niovemcnt  to  i-or- 
net  the  displacement,  or  by  making  tlirccL  traction  upon  it  through  ita 
Imnicntj^  In  9onw  injuries — f^g^  separation  of  the  upjwr  opipliysis 
of  iht'  hun)eru<<  and  Pott's  fracture  at  (he  ankle — the  character  of  the 
displait-uient  if  mi  coui^tant  that  u  formula  of  treatment  x»  bai^d  U|K>n 
tlh*^'  fact'* ;  similar  formula'  have  been  made  for  injuries  at  other 
pointis  as  the  elbow  and  knee,  but  the  lesions  and  displacements  arc 
there  too  varied  to  make  routine  treittnient  Mife.  At  the  Hhoulder  tlie 
Kf»mt«^  opiphyds  is  in  anterior  flexion  and  aMnetion  although  the 
■nn  bangs  by  the  side;  on  raising  and  nbdneling  the  el  I  hi  w  the  mov<^ 
m^nt  of  the  already  flcxtHi  :iiid  alxluctctl  epiphysis  is  pnmiptly  arrc>^ttHl 
at  Uie  normal  limit  by  the  posterior  portion  f>f  the  capsule,  nnd  then 
\\w  lower  portion  of  the  humerus  i?  bnnigbt  into  line  with  it  by  etm- 
tinaing  its  movement  in  the  Kame  direction,  and  thus  the  angular  ili^t- 
placemoot  is  corrected.  At  the  elbow,  after  fracture  of  the  intemnl 
onmlytc,  llie  small  fragment  can  Iw  drawn  down  into  place  by  full 
rxterutiim  of  the  joint  and  alMtnction  of  the  foreann  :  and  iinert^iipra- 
oondyloid  fmctnre  of  the  humerus  full  flexion  of  the  cIImiw,  by  making 
tra<<P  the  porterior  portion  of  the  naii.'^ule,  enables  (he  sturgeon  to  cor- 
rprt  ao  angular  displar-emcnt  of  the  lower  fragment  in  which  the  ajx-x 
of  tlkc  angle  is  directed  forward. 


Retention. 

The  (tbjrcta  of  retention  are  to  prevent  displacement  of  tlic  frng- 
int-ntA  br  the  various  ag4'nt8  lb.it  are  comprt<>nt  to  phhIikh!  it,  nolably 
gravity  and  muscular  contraction,  to  protect  the  limb  fntm  extenial 
violcrH-e  during  ihe  pnigress  nf  ri-piur,  and  to  pn*vent  the  |Miin  that 
wnaUl  be  r:in.<vil  bv  ntovenirnt  of  the  fragnu'iili*.  The  relative  im- 
portance or  nrgi-ni'V  of  tliifte  nwds  varies  gretitly  in  ililTcrent  caf*e«, 
mwl  thU,  loei'Uier  with  (he  nicchnnicid  eimtlition.^,  measurably  deter- 
mine the  choice  uf  the  method  of  treatment.  Thus,  in  the  fracture 
of  A  aingltf  long  tmne,  nnch  as  the  femur,  where  the  weight  of  the 
limb  and  tiio  action  of  tlic  muscles  are  efficient  and  always  ready  to 
nwltioe  (li-'iplaci-nicnt,  snpjvjrt  cfpiivalcnt  to  that  der>lroved  by  the 
wjary  most  l>e  ffUppUc^l  by  apparatus  ;  while  in  fRicttircit  <d'  only  one 
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of  two  or  niorp  pjimlli-l  b<mes,  an  »f  tlio  filmla  or  of  a  rib,  nr  in  those 
of  the  Hat  or  sinftll  i*i>(tng\'  hones,  <»r  of  iiii  iipophyKit^  or  rondylf,  only 
Kiifh  a  (In'iwiiij;  is  roqiiireil  a-s  will  morlenitc  or  prevent  voluntar>'  or 
involuntary  cuntmction  of  attdcluil  niustrlcH. 

Tho  liwcllin);  of  a  linih  wliii-h  so  promptly  follows  its  fractiinp  is  an 
clement  of  miieli  intportiiiiee  Ijoftiiise  it*  variations  affoet  the  adjiist- 
mi-rit  iintl  (il  of  niost  Wrfssinp*  and  l>««*,itiR'  it-f  appeiinince  after  the 
applieation  of  n  drcsMiig  that  envelops  a  limh  may  wi  intertere  with  the 
eireiilation  as  to  cause  gfingrene  of  the  limb  ur  iM'tiicnne  degenemtion 
anil  eontmctnre  of  the  muneles.  For  these  reawms  il  is  fre<)Uonlly 
advisable  to  delay  the  njiplii'Jiti<>n  of  an  enveloping  ])ermnii<-nt  dreiwinp 
until  after  the  swelling  shall  have  notably  suh^^ideil,  and  it  shoulil  l>e  the 
rule  to  make  fre<(uent  exainiiiution  of  the  fiuf^-rs  and  toes  during  the 
first  two  or  three  davs  att^T  the  appiiratioii  of  jiueh  a  dn'ssiinj:,  ami  lo 
leave  them  uncovered  by  the  dre»ijing  for  the  purpose  of  such  cxanii- 
mition. 

The  pofwihility  of  dangerous  constriction  is  specially  to  be  l)orne  ia 
mtnil  in  dressinjrs  which  e<tmpletely  and  elnsely  eneirele  a  limb  and 
whieh  are  inela-itic,  such'  a.-*  itliLster-of-Pari.'*  enoascnient  or  even  a 
murdin  roller-bandage  applied  (lirertly  to  tlie  surface  witiioiit  an  inter- 
vening layer  of  oorton.  Such  a  dressing  f-nngly  applied  while  the 
injury  is  recent  will  ulinost  always  l>eeomc  too  tight  and  will  have  to 
Im*  removed  in  a  few  hours  either  lH>cause  of  the  |kain  which  it  cau>4es 
or  of  the  thn>atening  strangulation  of  the  tiM.'<ue:<.  This  is  true  even 
when  the  injury  is  a  comparatively  slight  one.  I  have  fie<m  gangrene 
of  the  hand  and  foreann  follow  the  ap)>]ieation  of  a  gypsum  dressing 
for  fniclure  of  the  oleiTranon.  A  roller-bandage  may  Ik-  plaeeil  directly 
ujxMi  the  limh  brloir  Uie  fnictun'  to  reslnun  its  swelling,  but  shoultl 
not  Ik*  carried  a-*  high  as  the  fracture  Wiieath  the  .nptints,  except  very 
I'Misely  :  and  when  splints  are  useil  they  should  bi>  broad  enough  to 

fn'venl  circular  c^tnstrietioii  by  the  ban<lage  whieh  binds  them  tii  phiei-. 
f  phtster  of  I'aris  is  user]  it  s-hould  [ireft-rably  be  in  the  form  of 
mouhktl  splints,  nf>t  emiiplrte  eneus4-nieut,  or  at  least  in  a  form  which 
will  ]MTniit  Uie  <ln>!^sing  to  1k<  lotkseiK-ib 

It  is  a  g<iod  rule  also  to  remove  a  |>crnmnent  dressing  after  ten  or 
twelve  days  in  ortler  t4i  delect  and  e4»m'ct  any  iHsplaeement  that  may 
liave  taken  plaee  under  it  and  lo  tighten  or  renew  it  to  meet  the 
Hhrinktng  of  the  limb. 

It  is  specially  imi>ortAnt  llmt  the  poivibtlily  of  constriction  by  the 
drcsfsing  sh<mld  l>e  guarded  against  whenever  the  injuiy  is  .such 
that  it  may  itself  cause  gjmgreno  of  the  limb.  A  limb  whos<»  vitiilitv 
has  thus  l»een  put  in  doulit  by  the  injury  shouhl  l»e  ln'ate<l  for  the 
first  few  davs  with  the  primary'  obj(s!l  of  favoring  the  inipritred  cir- 
cnlalion  ami  e^peeially  ol  avoiding  the  ereotion  of  anv  additional  ol>- 
stnele  to  the  venous  flow,  and  this  not  oidy  for  the  ailvanlage  of  the 
patient,  Imt  also  for  the  pnitection  of  the  surgeon  against  the  mispieion 
or  the  chargi-  thai  Ins  <Iretising*'  may  have  niuseil  the  giurgn-ne.  This 
diKii*«ln»us  n-sult  of  injury  is  n  fruiiful  stuirif  of  suit.-,  for  malpraetiee, 
and  ihi'  dffrmi-  thai  il  wan  due  to  the  injury  and  not   In  the  inuluu'iil 
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lly  virwi'il  witli  ;«>  miicli  niispirioii  that  ihe  Hiii^im  ><lioiiltI  he 
mtrhftil  fniin  llif  ln'^-iiitiin^  of  i\w  enso  thut  llie  mil  rmisi-  ii^lioii)<)  Ih> 
rienr.  It  iiiuni  U'  n-nit<mt»t>n>4l  that  iu  the  great  nmjority  *>('  oa.sc« 
tiic  fpui^'ne  is  of  (lie  inuint  furni  atul  tlue  to  iiitcrrfriMict!  willi  \\w 
VPOfMis  fliiw,  anil  that  thiK  intfrt4>n*nr4>  nmy  easily  and  rapidlv  \ie 
nifled  to  a  <liiiigcroiis  (U-gr«?  by  circular  oonstriotioii  at  ovon  ii  single 
putat. 

Ca'H'*  differ  far  tfx»  wiiU'ly  in  severity  and  local  conilition:^  to  permit 
uf  a  j»«'neral  rule  nf  prnctice  applic-atde  t*>  all.  Many,  in  wlilih  the 
Imtlinicy  to  displacement  xa  !<li^ht  or  ea>ilv  eotitrnlled,  nmv  Ih^  treatetl 
in  n  piTnmnent  dn*s.-<ing  fmin  the  iK^'uniii^,  <»i)e  whirl)  pvetn  the  nec- 
iry  ftupiMtrt  withniit  d:inper  of  eoiistrielion,  and  i>nn  he  left  in  place 
nniovetl  tein|wrarily  fur  ius|K.ftioiil  for  one,  two,  or  llin-e  week)*. 
Kbers,  more  severe,  i-u*:h  :l-*  nuwt  fraeturen  of  the  femur,  aI>^o  reecive 
n  permanent  dre^ng  at  the  be};inning  liecanse  thi$  dreK<(ing  i^  mainly 
applied  tielow  the  seat  of  fracture  and  dtx-s  not  expose  to  constriction 
by  swellit^.  Ollierti.  such  as  most  fraetuits  of  the  lep,  »thould  n-st  in 
a  temporary  drewiing,  such  as  a  Volkniann  splint,  for  from  five  In 
ton  days,  nnlcse  permanent  moulded  splintK  that  can  be  hH>!^cncd  arc 

So,  too,  when  the  surface  of  the  limb  lia.s  been  so  torn  or  bruise*! 
that  the  wounds  ciinnot  Ijc  projierly  Ir-cated  through  un  nfx-ning  made 
ibr  the  purpose  in  a  permanent  <]resHinp,  antl  when  damage  to  the 
dr«  -  fiirbids  the  use  of  any  tH^u*trietion  or  prrs.*ure.     Uniirr 

mxi-^  iN-tances  the  surgeon  must  Itc  ciuitout  to  make  such  dressings 

as  the  asso<*iattHl  injuries  retpiire  and  to  leave  (he  lin)b  simply  nwy- 
poTtfd  u|>on  (ho  l>ed  by  pads  or  in  splinU  loosely  appHeil  over  the 
otlicr  dre6i^ing<i.  Ahhough  the  tise  of  thi-se  temtKiniry  dressings  may 
br  ncorasarily  prolongetl  fnr  sevenil  wet;ks,  il  will  l»e  couvenieiil  and 
pmpcT  1o  de^^ribe  them  under  that  title. 

The  ppe-^u'v  of  lai^  blebs  is  sometimes  an  additional  reason  for 
(IvWy,  nithoiigh  they  usually  h«d  promptly  under  a  protedive  dn'ss- 
ing  nfier  ininetnrc.  If  it  is  de*(ire*l  to  leave  the  limb  as  nndistnrbe*] 
|Hv«sible,  it  is  advisable   ihoninghly   to  clean  and  disinfect  the  ad- 

"  line  *^lcin,  cnl  away  all  the  rai^^'d  epidermis,  etiver  (he  expos<-d  siir- 
irilh  iiterite  rubber  tiiittue  or  silver  foil,  and  apply  a  gauze  tln-sriing. 


Temporary  and  Eemovablfl  Dressings. 

The  iJijcct  of  »  (eni|wrary  iJressing  is  mainly  to  pmteel  the  ]iatient 
against  pain  and  additional  tnjiir>*  by  movement  of  the  fnigments 
•luring  Imniport  to  hi-i  home  or  Intspital,  or  (o  pn-venl  displaeeinent 
by  (be  uu'-npiMirti*"!  weight  «»f  the  hiwer  segment  of  (lie  liiuli ;  it  is 
ran-ly  efficient  to  prevent  disphu-^'uient  hv  the  action  of  the  nniseles 
wbeti  the  chanuicr  of  the  fnicture  U  micli  that  such  displacement,  is 
imMihlr. 

iMa  Sylloti.  ThcMi  aru  usually  made  of  wootl,  but  in  cn.se  of  neM 
many  itther  material  are  available,  such  a*  ejinl-lmartl,  B(ill'  leather, 
iriiii,  fM\r.  tin,  cvt-ii  bnuiitew  of  (iKlifly-riith-«l  stniw. 
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The  wooden  splint  in  1X9  jiimplc-rt  fonn  is  n  pipw  of  soft  wood  of  a 
length  and  lircndth  (v^rrospoinling  to  tliosc  of  the  injured  linili  and 
thick  enough  not  to  lK.-ii(i  iiiidLT  linn  pressure.  A  thick  layer  i)f 
cotton  i»r  other  soft  nialerial  slmuld  be  hound  ainnjj  the  f^ido  which  \a 
to  rest  against  the  liniti,  and  should  be  reinforced  at  needed  points  in 
onlcr  to  Hll  depressions  of  the  surface  of  the  limb.  Projecting  pointji 
of  bone  should  be  protected  by  cotton  jilaced  around  them,  not  npun 
iheui.  While  an  assistant  makes  tracliuu  uiwu  the  U)wer  Hegment  of 
the  limb  the  rturginm  places  the  splints,  one  on  each  side,  and  binds 
tiieni  on  with  a  njlier-bandage,  taking  care  that  the  tunis  support  the 
limb  througliout  its  entire  length,  but  do  not  make  circular  cumpa^'t- 
«on.  The  splints  should  l>o  long  enough  to  supjKirt  the  hand  and 
foot  resjHH^tively.  A  form  in  common  lio-spilal  use  is  the  thin  tNUfr- 
woo<l  splint,  the  necessary  rigidity  being  obtained  by  binding  Hovem! 
t«g«'thcr. 

Oooch's  flexible  wooden  splint,  which  i.<t  made  of  nnrrtiw  strI|M4  pnsteil 
together  upon  cloth  un  one  side,  is  de8ignc<l  to  adapt  itself  to  the  cur^c 
of  the  limb  and  tiius  give  a  more  unifiirm  HUpport.     It  is  rarely  used. 


Wlrmpltnt 

TTic  carve*!  splints  s(»ld  in  packages  of  assorted  sizes  hove  few  if 
any  points  of  sn|M'riority  over  those  impmviMil  fur  tin-  fHratsion,  for 
thev  also  ne«l  t^i  be  fitted  and  [Kiddeil.  If  it  U  denire^l  to  have  a 
ftpbnt  that  more  nearly  follows  the  i-onlnur  "f  the  limb  an  excellent 
one  can  be  made  with  plaster  of  I'urUt  (see  below)  or  eard-biiard  or 
leather  softenetl  in  water,  and  similar  ones  am  also  be  use<l  with  ad- 
vantage over  the  dressingA  that  are  needed  for  associated  woundti  of  the 
skin  or  eompotmd  fractures. 

Splints  of  wire  ( Fig.  3.3)  that  can  be  nnflsnnibly  mo<leIle<I  to  Uip 
limb  im*  iiinvenient ;  they  cnn  Im-  had  fronj  the  itistrnineiil  makers. 

The  firacture-box  (Kig.  •li)  is  a  f«trni  of  wtjixirri  >plinl  utiee  nnieh 
UNil  in  fractures  of  Uie  leg,  but  now  ulmoHt  wholly  diHuutleil  for  tlie 
following: 
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it  in  made  fast  by  a  revtTswl  piece  attitchei]  to  il  and  llien  to  Ibe  Ktwer 
siirthff  nf  the  iiiftjil. 

Ontters  uC  gnlvmiiwd  win-  nr  tin  (Fig.  3fl)  are  much  iiset!  for  frnc- 
tiircrt  (if  iIk'  ImiriiiTus ;  tlirv  give  iimre  pniteetion  tlinn  slinrt  splints 
Itei^tirte  they  include  the  fon-anii.  They  can  Ik;  readily  made  from 
ithcvts  of  wire  gauze  hy  taUinp  a  strip  of  suitable  size  and  cutting  it 
partly  throuKh  at  the  angle,  and  tying  tx^lJiur  llie  meiihes  winch  over- 
lap wtieiv  it  i.s  lieiit. 

Wlien  it  i.-4  de)iin'<l  t«i  edver  the  limb  with  dressings  liecausc  of  the 
prenenre  of  a  wound  of  tlic  idcin  or  to  make  mtHlenite  uniform  com- 

preAHDon,  or  while  n'aitiug  to 
learn  the  effect  of  the  injury 
iijwn  the  vitality  of  ihesl^in  nr 
the  limb,  a  euuvenient  method 
of  applving  them  !*()  that  they 
can  Itc  reatlily  ami  ]Kunle«ly 
rerauveil  fur  a4!jU'7tuieut  or  in- 
spection is  in  the  form  uf  the 
^CHlteiun  bti ndfUff^  a  d n's-si ng 
which  was  formerly  in  wide  uw 
for  retentinn.  The  drcsr-ings 
are  cut  in  thick  8tri|U4  onc-ludf 
longer  than  the  ciroumfca-nw 
of  the  limb  and  thrc<!  or  four 
inchei}  wide,  and  (hen  arnuiged 
upon  a  piec-e  rtf  numlin  n  little 
lunger  that)  tlie  jHirt  to  be 
dressed  in  such  n  wav  that  each  overlap.-*  its  adjoining  upper  4ine  bv 
mbuut  an  incli.  The  limb  \a  then  placid  ahmg  the  centre  ot  the  banil- 
ages  flnd  each  cn<l  of  eaelt  of  the  latter,  beginning  with  the  lowest, 
turnetl  over  the  front  of  the  limb  until  it  in  entirely  enveln|»e)l;  lateril 
support  i?  given  by  splints  rulletl  into  the  silk's  of  the  underlying  strip 
of  inn-^lin  and  brxuid  fast,  or  by  oilier  npliuts,  ur  by  placing  the  limb  in 
a  Volkmann  splint  or  a  gutter.  The  front  ami  »idi^  of  the  lindic:in  then 
be  rcjuiily  exjKt^  by  turning  Iwiek  the  ends  of  the  pieces  of  dressing. 
In^tesid  of  lateral,  anfrrior  or  j^mtrrior  splints  may  l>e  used,  either 
lliat  they  may  I>c  eumbincd  with  «<us|tent<ion  or  that  itortion.^  <>f  the 
lindi  ni.iy  be  mnre  conveniently  exixwyil  and  dres.-*e(l.  Btn-anse  of 
the  importance  of  e<pmlly  distributing  the  jircssiirc.  a  iMisterior  «plint 
to  be  used  with  susjM-nf^inu  shotdd  Ih>  aceunitelv  titted  to  the  limb  ; 
conMNiuently  the  moulded  splints  (plaster  of  Paris,  gutta-percha,  etc., 
WN'  lielow)  are  to  be  pn-fi-rreil.  When  they  are  stitliciently  rigid  the 
limb  can  l>e  suspended  by  two  or  tlin-e  iKiudagcii  [lassctl  beneath  and 
attached  abftve  to  a  Kiiilable  snp|Ntrt. 

liSite  in  the  treatment  of  fnicture  of  the  femur  one  of  the  forms  of 
hip-splints  may  be  conveniently  used. 

Anterior  stupended  spUnto  may  also  lie  of  the  moublcd  kind,  with 
inchitltNl  metal  rings  or  liMips  fur  the  nttaehmi-ul  of  the  supitorting 
conis,  or  S4)nic  niiHlittcatioii  of  Nallnin  K.  Siiiith's  anterior  Fiplint 
Bticctalty  designcil  for  the  treatment  of  fractures  iif  the  femnr.     This 


wire  itutUT  f«f  tho  ftm  «nd  fore*m. 
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ttplint  (Fi^.  38)  is  made  of  two  paruDol  imn  rods,  joined  nt  tlip  ends, 
and  by  two  nr  tlirtM*  int^Tnu'diate  t^mIh^  Uvnt  sliglttly  at  the  kncp  ami 
fllmrply  iipwanl  at  eucli  einl  to  tit  tlir  f(K>t  and  pclviK.  It  is  p)n<'cd 
tiiimg  th<*  anterior  8iirriico  of  the  liml>,  which  is  attached  to  it  hv  a 
"rr  or  hy  strap-*,  and  ih  &u»pcndctl  by  cords.     Hodgvu's  aplint  has 


Fio.  37. 
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taken  its  pinw*  for  fractures  of  the  thigh  because  of  the  additional 
irtrftnii  which  it  .>^upplics.  hut  Sriiitli*^  U  iifiefnl  in  tluw  and,  in  suit- 
ulily  n)<M]ilii-<]  forms,  in  oliiers  when  Hii»^|)eiU4iun  alone  in  detiired. 


Flo.  .SS. 
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led  splints  are  constnicled  of  any  material  that  ran  be  made 
tmiporanlr  soft  enough  aerunitely  to  lake  ilie  fha|M*  of  the  jmrt  to 
which  it  i*  6tte4l  and  which  then  hciftnieit  hartl  enough  to  retain  the 
•ln|ie  thu«  given  to  it.  The  niaterialit  nnwt  fn-tjuently  u.sed  are 
ploflter  of  i'sriw,  pa^ilelxianl,  U'atlier,  felt,  and  gulta-|tcn!hn. 
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Pojitolifiiaprl  is  iiHwI  Iiy  snftoninj^  one  or  two  stripfl  of  RtntaMp  sin*  l\v 
itriitu-rsion  in  liot  Wftt«r,  nml  then  inuiiIdiiiL'  thcin  to  tho  liinli  l»y 
hin<linj;  llifni  on  ^'Ougly  with  u  njllfr-K:iii(iiij^r.  T«-ni|>i>ran'  sii|i[Wirt 
ntUht  iisimtly  he  jriven  bv  otlicr  Kplitits  until  the  paHli-tioiinl  hint  U^ 
cume  hard  hy  ilrying.  \Vh(!n  It  is  necossan'  to  bcml  thi-  |iuKtt>lKKtnl 
at  a  sharp  angle  cuts  sliould  he  made  in  it  in  suitable  dircotions  and 
placoA  and  tht-  overlapping  [wrtions  stitchwl  together. 

Irfatlii-r  and  felt  arc  preimrcil  in  the  tyinie  ninnner.  A  material  is 
made  fur  thi^  piirpn.He  of  woven  tiHsiie  ."ioukiHl  in  .shellac  which  can  \rv 
wiftoneil  liy  dry  heat  and  harden^*  more  rapidly  than  tlic  othera. 
Gnlta-pcrcha  is  hwmI  in  strips  ono-sixtccnth  to  one-eighth  inch  thick 
and  is  i>oftcncU  by  immersion  in  hot  water.  The  stickiness  of  the 
nnrface  can  W  mitigiiUtl  hy  covering  it  with  muslin. 

T'lnstor-of- Paris,  or  gypsnm,  j'plints  can  lie  made  of  the  preiMin-d 
bandages  or  of  some  IiH>se-nieblH?d  ntaterial  soaki'd  in  plaster  cream. 
If  the  ]irepare<l  bandages*  are  ujiofl  they  ^hotdd  he  llmrnnghly  wet  in 
the  usual  way.  squcezofl  out,  an<l  then  rapidly  unndlnl  Imrk  and  forth 
to  make  a  splint  of  the  desired  dimensions.  From  eight  to  fifteen 
layers  are  re<juln*d  to  give  the  needed  solidity.  PliLster  cream  \>  prt^ 
pared  hy  sifting  ihc  dry  plaster  into  water  and  then  spreading  the 
pla-iter  thus  moistened  U|M)n  the  seletrted  material  previously  out  to 
suitable  sha|>e  and  wrung  out  in  water.  The  ntimlx-r  of  layers 
neede*!  will  de|>end  upon  the  thickness  of  the  material,  and  care  must 
be  taken  tliopoiighly  to  work  the  plaster  into  them.  The  use  af  hot 
wjiirr  *>r  the  addition  of  .-iidt  or  /ine  oxide  to  the  water  will  ha.-b'n 
the  Matting.     If  tlic  plaster  has  l}een  lung  cxpo^<eil  to  the  air  before 

Fio.  30. 


Poitartor  kipkuu  itilltit  or  vuucr. 


use  it  shonld  \*c  dried  in  an  oven ;  otherwise  the  setting  may  l>e  hmg 
dtdayi*d  or  even  fail.  Splints  thus  pi-e|iar(Hl  can  Ih'  made  imitervioiis 
til  water  hy  varnishing  Ihem  or  hy  iMutring  melted  (uimfHn  up.>n 
tliem.  A  strip  of  niblH?r  tissue  or  ni!t.-i|->ilk  earefuliv  jwukcjl  in  at 
the  exposed  {Htint  will  protcet  siiliftactorlly  for  several  tlays  from  thr 
di-*cd»arge  nf  a  vvonml.  Weight  e:ui  Ih- rednee<l,  while  presemng  the 
stn-ngtli,  by  iiiserliiig  thin  strip«j  .»f  metal  or  wood  at  place*  wlierv 
the  splint  will  noi  rtspiire  much  nuKhlling  to  fit  the  lindj.     Splints  of 
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this  kind  are  specially  useful  in  fractures  at  the  ankle,  wrist,  elbow, 
ami  arm,  and  not  infrequently,  such  a  temporary  splint  will  remain 
efficient  for  two  or  three  weeks.  For  fractures  of  the  leg  one  of  the 
ei>llnt8  tihould  be  posterior  and  broad  enough  to  cover  nearly  half  of 
tlie  circumference  of  the  limb ;  a  narrower  anterior  one  may  be  used 
with  it,  or  a  lateral  one  the  lower  end  of 
which  encircles  the  instep,  or  a  bilateral  one 
crossing  below  the  instep  like  a  stirrup. 
The  posterior  splint  should  pass  along  the 
sole  and  project  about  an  inch  beyond  the 
toes  so  as  to  take  the  weight  of  the  bed- 
clothing.  They  must  be  snugly  moulded  to 
tlie  limb  with  a  roller  bandage,  and  the  de- 
sired |K>sitiun  of  the  fragments  maintained 
by  the  hands  or  a  suitable  support  until  the 
plaster  shall  have  set. 

If  for  any  rea^n  a  posterior  splint  cannot 
be  a'Hil,  a  strong  bruad  anterior  one  may  be 
sulistituted,  and  if  suspension  is  desired  the 
inclusion  witliin  it  of  a  stout  wire  lM?nt  into 
hiope*  at  several  |>oint8  will  facilitate  it  (Fig. 

•^•)- 

A  form  of  bilateral  moulded  splint  which 

I    liave   found  convenient   in    fractures  of 

the  leg  as  a  sultstitute  for  the  Volkmann  splint  during  the  first  week, 

ami,  lieamse  of  tlie  ease  with  which  it  can  be  removed,  even  for  the 

<^implete  encasement  in  plaster  of  Paris  which  usually  follows,  is  the 

following  :  Two  pieces  <»f  muslin  arc  cut  to  the  shape  fihown  in  Fig.  40, 

and  nf  a  size  to  fit  the  limb,  and  stitched  together  along   tlie  nieilian 

linr.      Then  twelve  cir  (iftwn  ]»ie(;es  of  crinoline,  or  three  or  four  of  ean- 

loii-rtaiint},  each  a  little  smaller    than   a   lateral   halt'  of  tlie  tir-;t,  are 

>o:iked  In  pla>ter  ereani  aiul   laid    in  each  half  uf  the  first   hetwii'u  its 

two   laver>,  and  the  wliole  then   Ixmnd    snnM)tlilv  to  the  linih  with  a 

ntller-Uuidage.     Swelling  ut'  the  limb    is   met  by   loosening  the  hatiii- 

agi',  and   ins|H*ctioii   is  easy  by  turning  down  cither  lateral   half,    the 

line  of  stitehing  aeting  as  a  hinge.      The  atlditiuiial  trouble  entailed  in 

ii^  preininition,  as  eoinpared  witli  the  Volktnanii  splint  and  later  encase- 

nieiit  in  pla>t<'r,  is  oflset  t)y  the  greater  seeiirily  and  ease  with  wliieh  the 

jKttient  e:in   be  niove<l  during  the   first  week,  and  the  ease  with  which 

the  dre?->ing  can  Ih.'  removed  and  the  seat  oi'i'nictnre  insjieeted  su  lung 

a.-r  intercurrent  displacement  is  possible  and  corrigible. 


stocking  or  bivalve  pluter  splint. 


Permanent  or  Final  Dressings. 

The  dressings  include<l  un<lcr  this  title  are  those  designed  to  main- 
tain the  fragments  in  the  r<-lative  jMisitions  given  tlieni  until  union  is 
r-*nnplete  or,  at  least,  far  ailvaiieetl.  They  ai'e  expected  lo  give  the  pro- 
U-f'tion  and  «|iiiel  of  the  temp<irarv  ilres.-ings,  and  in  addition  tn  nppose, 
with  as  nnieh  etlicieney  as  j)os>il)le,  shortening  of  the  limb  nr  iingtilar 
displacement   by  muscular  contnietion  or  gravity.      A>  iia>  lieeii  siid, 
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Uie  tcm|wimr)'  <Itvs.sii)pi  may  somelinies  be  umsI  e(|ii:illy  wt-II  fur  tin* 
mine  (Hiqwj>H',  :ii)»l  xome  of  tlur  iM-nnaiienl  tlrcjtsingx,  rK|tocijiIIy  i1m's4' 
making  (ytntinitoiis  inuTtiuii,  may  Ih'  usftl  fnviii  tiif  iH-^iiiiiiii^.  A 
mil'  of  pructieo  wliicli  will  snw  llu'  Miir^fctm  an  oc^^'A^ional  and  viTV 
*li«ij;rt'«ihle  r^iirpri.^:  ami  diKipimintnu'tit  >ihMiilil  U-  tu  txamiiu!  aUtut 
tli4?  vnd  of  the  rttH-Minl  wv*'k,  ana  a^iii  latiT  if  the  fra^nieiiLs  an*  j-lill 
niovahli*,  I'vcry  fraclnri'  (liat  has  hwn  vnvim'd  by  llu'  drt-Hsiiip  in  onltr 
ti»  (iptfot  ami  i'«»rr»ft  sui'li  displaccmont  as  may  havo  (»eeiiiTf*i  Ix-nr-atli 
it,  Tliis  apiilics  i'S|K'i-iaIly  to  fnicturt's  of  the  shaft  nf  the  limp  t)unes 
uid  tu  tMinuf  articular  fracLurei*  in  whieh  Uiaplaireuiuut  in  uihy. 

Fro.  41. 


BncaMincnl  or  ky  In  plutvr  uf  Pari*. 

Complete  encaaement  in  plaster  of  Paris  (Fif.'.  41),  (xra^ionally  ndvifr- 
ahlo,  if  carefully  waH'hcil.  even  iv*  a  primary  drff^.-sinjr,  ix  nio-^t  nst'fnl 
and  eflicicni  when  applied  after  the  swelling  has  Hiljslded,  and  at  i-tiU 
later  nt]4^  in  vtuvs  in  which  continiuius  traelion  has  been  use*l  until 
uninn  hjw  bw-^inie  well  a<lvanc('d.  Its  ntode  of  application  is  as  fol- 
lows :  Tile  limb  is  raised  by  one  or  two  a-^istant.s  who  make  steady 
tniction  ii[>on  it  in  onler  to  keep  it  stnii^ht  and  of  full  leii^li,  the  sur- 
peon  M'niprt  it  in  a  (hin  layer  of  cotton  baltinp,  pre fcra lily  pre|MirrHl  in 
three-inch  rollers,  and  then  ap]>lies  the  plaster  rollcr-ljanelapes,  tlior- 
onphly  wetted  and  wrung  out  in  hot  water,  from  below  upward.  The 
turns  of  the  lirst  laver  .should  be  drawn  just  (iphi  cnonph  to  keep  thiMr 
place,  ami  the  subsei^uunt  turns  ^iniply  rolkii  over  the  lirst  without 
inereasinp  the  j>ressure,  (akinp  i(*;irc  to  nuxlel  the  dresminps  aecnrately 
lu  the  prominences  and  depressions  of  the  limb.  When  the  dresbing 
is  complete  the  limb  is  luweru«l  to  rest,  and  pn>|>er  f<up{Hirt  ^vcn  it 
until  the  pl:tst<>r  is  hanlencil.  The  drc^iti^  shoufil  exten<l  far  enouph 
nlxive  ami  Im-Iow  (he  fracture  to  rest  n^inst  such  prominences  of  the 
skeleton  or  mu6clos  as  nmy  be  pre^*nl  and  will  act,  after  the  plaster 
hliuU  luive  set,  t»»  prevent  movenitfut  of  the  limb  within  its  c:ise.  When 
8iU'h  i\xiH\  |M>ints  tlo  not  exist,  as  at  the  shoulder  and  hip,  orher  means 
t«  prevent  shortening  must  be  use*!,  usually  some  form  of  traction. 
The  u[n»er  and  lower  ends  should  be  so  placed  that  their  edges  will  not 
make  irriiatinp  pressun'  <liret^llv  against  a  diverging  surface;  thus,  for 
the  forejirni  it  should  slop  welf  short  of  the  flexure  of  the  elbow  or 
should  tNiss  n  short  di^t;ince  up  the  arm  ;  ut  the  ankle  it  should  slop 
abort  of  or  pass  well  forwani  <ui  the  dorsum  of  the  foot ;  on  the  inner 
side  of  the  tnigh  it  should  not  reach  the  perineum. 

The  finger  or  tiM^s  should  always  be  left  unexjverefl  and  should  be 
repeatedly  insjMtitctl  during  the  first  two  or  thn-e  tlays  in  order  t«  detect 
any  interference  with  the  circulation. 
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Tn  the  lack  t»f  plaster  ntllcrs  tlu-  ilrf«*iiin  nin  Ih*  niudc  (tf  iniy 
otiirw  iimtmal  fill  in  ^iiitiiblt'  stri[w  ami  M)iikc-<)  in  jila^ter  cream. 

If  it  ii*  «li>*iiv<l  to  have  a  j*niuli  [lortioii  nl*  the  liml)  fXiMised,  as  fur 
U>'  tln-^'-siii^  of  a  wound,  a  fctu-^lni  I'^iii  he  eiil,  ami  il.s  eil^'s  pntltY'tefl 
rith  adhesive  phisk-r,  nihlxT  tissue,  nr  oileil  pilk.  If  a  larger  o|>enin^ 
i»  rri<}iiii\nl  (he  •ipMiit  miL<<t  tie  reinforced  by  unu  ur  two  eurvwl  inm 
hands  Itic4ir|iiinited  in  the  dressing  or,  better,  fiisieniHl  to  it  hy 
wtdilioual  tiinis  of  u  plaster  roller  after  the  nmin  piirtion  of  (he 
dr>i«<in}f  has  hardened.  These  are  temu-d  "  fem-^tnitetl  "  or,  if  the 
opening  includes  the  entire  circnmferenee,  **  interrupted "  .splints 
(l-V  42). 

(K-hMier  reeomaienils  verj'  highly  a  ineanK  devisetl  by  (^n>ux  for  the 
|>n»ic<iiiin  of  the  splint  agiiiiHl  tiie  (li^chiii^'s  iu  (\)ni{K>und  fractures. 

Kio.  42. 


r«nMUmu-d  pUitet  ilTUHlnt. 

!>i9iB  of  11  tliiek  <>«>lulion  i>f  Inilia-nthl>er  in  chloroform  mixed 
vith  •'mall  iii«<ces  of  jamh^*  wiHtl ;  this  is  |»)nn'<l  in  between  the  splint 
nixl  the  limb  iin<iind  the  openin*;. 

Similar  dn-rtwing?*  ttut  l)e  made  with  Militate  of  Hixla  or  potash,  ntJirch, 
•U-xtrin^  or  k'"**-  The  silieate  and  dextrin  are  nsei]  by  thoroughly  sutu- 
ntini;  nilhr-lKinibpew  with  the  material  and  ''ipplyin^  them  in  the  same 
nuinner  a."  pliL<>t('r  luiii<L-iges.  Tliev  do  not  dry  so  nipidiv  as  plaster^ 
\mt  on-  li^hli-r  and  ele:mer  and  not  s<)  liable  to  cnimble  at  the  e«lges. 
Stbeate  i*-  friijuenllv  ux-"!  fiif  dri-ssin^p?  of  the  hand  and  f4irearm. 
The  e«lp^  of  both  -(ilicuite  and  planter  dn^-islngx  eaii  l>e  advantapeonslv 
|initeru.il    agaiunt     (Tumbling    by     covering      tbcni    with     adhesive 

The  rpfuo\*al  of  one  of  these  dnHsinp*  is  a  letlioni>  and  tmnble^^mie 
t*»k  ;  it  lan  bt'st  Iw  done  by  <*iiiting  lenjrlhwirte  with  a  short,  stotil- 
blxilc*!  knife,  aidcil  in  the  en.se  of  plaster  by  moistotiing  the  dressing 
aWtig  iIm-  line  of  the  divicion.  The  diminishes)  n'si-staneti  to  the  knife 
pvra  vmmingof  the  proximity  of  the  skin,  and  thedeef>est  layer  and 
ihf  umhTlvinirnttton  stunild  Im?  eiit  with  t^tnnig  Iwindage  seis>ors.  Tlte 
prtm-i|Rd  dinir-ulty  is  in  turning  re-iMilnint  angles,  a««  at  the  fnint  of  the 
nr  fllmw.  After  the  division  ha-*  Un-n  eompletcd  the  sides  ean  be 
<  ■>'  ihU-  dniwn  tiduk  and  the  limb  Htleti  out. 


\H\ 
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In  cafies  in  wliieh  tlio  absence  of  firm  jiuinU  of  Hii|ipurt  iiuikrit  a 
tiAed  dri-risiiin^  iiictliduut  circctually  to  op)H).sc  tliu  iiJiitrHctiitn  of  i\\v 
inusi;Ii's,  as  in  most  fi-actuivs  of  the  (hiph  and  many  of  the  hnnierus, 
|K'rmanpnt  moderate  tmction  is  on)i)h\vw1  to  tiix-  the  iniiM-lo  and 
olitain  and  luaiutjiin  the  desired  len^tii  of  the  limh.  For  iImk  pnrjHJt^e' 
the  |iarlially  im.'<ti|)]K)rte<l  weight  of  one  wgment  of  the  limh  may  be 
utilize*!  or  a  wt-ipht  attncfied  to  the  h)wcr  segment. 

Traction  by  Weight  and  Poller,  or  Elastic  Traction.  Tliis  method  is 
eniphfyed  ainuist  explosively  in  the  treatment  of  fraetiipes  (»f  the 
thigh.  MellnMls  of  irealuienl  hy  continuous  truction  have  long  lipen 
iu  UH5,  hut  tlie  eflieiency  and  comfort  which  now  make  the  tnuthod  so 
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A<1tir<lvc|>[a«tcrUHl  "tprcadcr"  Tor  Bnrk'c  exU'D>l>>ii. 

|K)pnhir  ilatc  from  the  intpoduetion  almut  the  year  1850  hy  the  Ameri- 
can KurgeoiH  Sar^nt,  Jo^iah  ( 'ninhv,  and  (lonlon  Knck  of  the  ukc  of 
adhesive  plaster  to  attach  the  weij^lit  or  f*cmw  to  the  liinh.  Pn-vionKlr 
the  atlarluucnt  wiw  hy  hixndagcj^  about  tlie  foot  and  ankle,  and  the 
pain  and  danuip-  to  ihcKkin  oceasiuued  thereby  were  aueh  tliat  cftieiont 
tmcfion  conhl  imt  be  niaintaine<l. 

"Buck's  Extension."  (As  for  n  fnicture  of  the  thigh.)  Two  Btrij« 
of  Htout  adhesive  planter,  each  four  iuehei^  witle  and  lonp  enon^h  to 
reach  from  well  aljove  the  knee  to  a  little  iK'ynnd  the  sitle,  are  nntehcd 
on  each  side  at  the  junction  of  the  lower  aud  middle  lliirdti  tor  one- 
third  their  width,  and  the  sides  tiiniwl  In,  as  sIiom  ii  in  Fig.  -1.1,  (*o  as 
conuilctely  to  cover  the  adhesive  surface  of  that  portion.  The  sides 
of  tlic  remaining  (urtiun  are  obliquely  notched  at  several  {loints.  A 
piece  of  w<kh1,  5  X  .'J  ineheti,  with  a  trntml  hole,  is  tJien  covered  with 
adhesive  plaster  folded  lK>y<md  the  ends,  its  shown  in  Fij;.  43. 

A  third  pictv  of  adlie>i\e  pIa^te^  a  yard  lon(j  and  'I  inches  wide  is 
rut  in  two  and  the  halves  fa^tene*!  togetlier  end  to  end  by  facini;  their 
tvmiinal  four  or  five  inclictt;  it  18  attached  \i>  the  hack  of  the  cjilf,  ami 
hrouifht  along  and  well  beyond  the  sole  of  the  foot;  a  roIIcr-bandag« 
18  applied  to  the  foot  and  hiwer  ihinl  of  the  leg,  the  finst  two  olriiM 
of  phister  pla<'*'<l  one  on  each  nide  altove  it  wi  that  their  folded  por- 
tions extend  l>clo\v  the  ankle,  and  the  roller  i^irriwl  over  them.  Unless 
the  fraeiure  ifi  too  low  the  n)ller  and  striiK*  of  plaster  should  be  car- 
riinl  well  above  the  knee.  The  ends  ot  the  phitttcr  on  the  wooden 
"spreader*'  are  then  attaehe<l  by  pins  or  clamps  to  the  free  ends  of  the 
latenil  phwti'ps  so  that  the  "spreader"  lies  squarely  a^*ross  the  sole 
a  lew  itifhcH  Im-Iow  it.  A  cord  is  tlien  |iassed  t)in)Ugn  the  hole  in  iho 
"spreader"  and  secnrwl  by  a  knot. 
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A  V<»lknianii*rt  flidiii^rtvt  (Fig.  44)  U  tlwn  plaeiHl  iimliT  the  k^, 
the  tinA  ligbUy  dwung  from  it  by  carrying  the  Tree  end  of  the  thin) 


Fio,44. 


Volkniiiin't  kll<llri«-rMt  lut  frMturu  uf  Uiv  thiKli. 

Mrip  ui  jihistiT  oviT  ils  ti»]>  aud  Htirkinjr  it  to  it»  lowpr  Mirfiir*?,  and  tho 
\eg  ^viirwl  to  it  by  a  rtiHiT.  Tliis  cord  is  thun  wirrit-d  uvtT  a  jiulley 
at  iht-  fiKit  uf  the  lied,  und  a  weight  of  from  ten  to  twenty  iMiiinds 
■turhtil.  ('uiii)lerH>vu*iisiiiri  is  ntnde  liy  mi^iug  the  i'otjl  of  the  bed 
about  fiMir  inches,  (.'onptution  sphnt^  aboul  a  foot  luug  arc  bound 
It  the  thigh  to  give  lateral  hU|i|Kirt. 
Bodc«a'8  Biup«nded  splint  (Kig.  45)  m  a  niodilimtion  which  jrives 
freedom  of  motion  ami  winstiiiiently  more  comfort  to  the  patient. 
Jl  oaiisut»  of  two  }Kirdllel  iruu  hai>,  slightly  Wnt  at  the  {Miint  mrrt- 
ipowling  to  the  kmH'  and  etmneetiMl  at  the  lower  end  hy  u  straight  bar 
aod  St  tite  upper  end  by  a  curveil  one.  The  leg  and  tliigh  are  plaecd 
liHwmi  thciw  bart)  and  t^UHpeudcd  from  them  hy  half  a  down  hamis, 
■ml  the  *>nds  <if  the  lateral  nieees  of  planter  an'  attaelutl  to  the  lower 
Cf**»-lcir,  rare  being  taken  that  they  do  nni  pres*  agnin.st  the  miilleoli, 
vr  mhI  of  the  ^pn'ader  of  JliiekV  exleut<iun.     Tlien  the  linih  \a 

ra  (I  the  Ikh!  by  a  cord,  a.»  whr)wn  in  the  fignn-,  which  should  !«.• 

aStictK^l  ti>  n  siipjHjrt  at  luist  four  feet  (better  mon>)  alcove  the  bed  and 
■o  pUn'tl  that  tlte  c«>nl  ti«  inclined  tift«-cii  to  thirty  degrees  from  tlic 
TertinaJ,  and  shall  thuH  lend  cnnt^nntly  to  dniw  the  u'g  downwani ; 

moving  the  point  of  !>iip)Hirt  to  the 
■  Ml  of  the  thigh,  which  i:t  u^tial 


(lie  }Mi«-iiion  ol  aiMiuct 
duiiniblr,  cnn  b<*  n^dilv  uhtaine<l 


dly 
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Thf'  same  methfid  of  tnictHtn  !»  wjinHimos  iiscil  in  fnii'tnrt's  of  the 
thigh  in  ouiuicction  with  u  iontf  side  »ptint,  either  with  u  woi)i;ht  utid 
piillt'V  or  will)  an  cluf^lic  cord  on  the-  hicio  of  the  splint  (Kig.  -ili),  iinil 
:i].-«»  with  one  nf  (hr  forms  ««f  hiii-?*pliiit!*.  A  =p!int  ili-visf*!  hy  Dr. 
Weeil  (Fig.  -17)uut'^  u  btwl  spring  to  nitilto  ttuotiuDj  uiiii  c^nlJtiii&  many 


Flo.  46. 


Uodg<>a's  ■napttiilMl  ipliilt. 

inet'nlMim  devicos  to  modify  Uie  nniouiit  of  traction  ond  to  adapt  tho 
Bplinl  lo  liinW  of  dinVrpnt  if-mti.  Kut  in  nil  ttnch  thr  pn*M«un:  of  liiv 
jH-rinrjl  Inind  is  likely  to  pn-vcut  eilieieut  use. 

Vertical  suspension,  for  fraeltirrH  of  llip  thigh  in  infants  and  for  some 
fnicttires  of  the  arm,  can  be  ohtaineil  in  like  nmnniT  by  the  use  of  the 

Fio.  iti. 


Long  ildD  iptint  wiUt  indlon. 


>r  8tri|>s  and  a  cord  rarriod  to  a  point  of  support  directly  above 
the  U-d.     (.See  Fig.   IJtH.) 

In  the  double  inclined  plane  (Fig.  48)  traetittn  is  nmde  by  the  weight 
of  the  upper  segment  of  the  thigh  and  {telvi^t.  It  eoneiDtd  of  two  pits- 
tcrior  HplintA,  for  the  leg  and  thigh  rea|)eclively,  hingwl  at  the  knee  oud 
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k(>p<  at  (liL*  (Icsire^l  aiij^le  by  a  plank  iifMin  whiffi  tlif y  rc^  nml  to  which 
thf  iipjMT  tinl  of  lilt-  "ihort  fcmnnil  •splint  i>(  liingr«l.  \s  shown  in  tlit? 
fifjitn-  ihi*  fi*mnnil  .-^pHnt  is  to<i  tun^ ;  it  must  lie  so  short  tliat  tin-  upiK-T 
|Mrt  i>f  the  thijcli  is  whnlly  tinsup[K>rto<I  hy  it,  anil  the  muttrc8^  n)U;i4t 


Fio.  46. 
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be  An  mfl  (h:it  the  pf>lvt!t  cau  »nk  into  It,  for  it  U  by  this  Hinktnp  of 
ih**  i^-lvis  ihnt  the  iipprr  fragmrnt  nf  the  hrokrn  thiph  is  dmwn  away 
frvAi  ihf  lowtTone.  It  r-annnt  Ih?  <lc|K.'ndt.il  iijM^n  tnnivc  n  gooil  rc^iill 
in  rr«{»rct  uf  tihortt'uing.  but  it  if  very  cunvunicnt  in  sdinr  C(>ni|Miini(l 
fracturm. 

DIr«et  nxation  of  the  Fragments. 

TTiU  can  be  I'ffoctt**!  in  u  variWy  uf  w:iy.s,  thi?  typ»'s  being  the  sutnre. 
Inn-.  |iii».  and  wntiul  vr  exionml  brace.  Evi-n  thu  plun  uf  luirin^ 
r'  mil  t'li^iipiig  ihciu  in  a  (trnile  oC  bout*  has*  bei-n  fniployi-*) 

I  ■  j-^'ji.      It  i-s  nin^Iy  reM)rU'(l  ii»  »-x*H'|)t  in  i-iiiupoiin<l  tmcturi-s^ 

-II-  f«iM<rial  rtnett  such  as  frnctnix-s  uf  the  jMitella,  and  in  <>iK'n)tiiin±> 
all'  r  fnilurr  of  union. 

In  ili'tfTniininfT  (he  a4lvisabiHty  of  rr«orl  to  it  in  any  rase  or  in  nink- 
inv' •'fi4ii''i'  f"f  a  nii^thml,  rtinjsidoration  r.hf»nld  bo  jrivon  to  tlip  following 
fj*'-ts :  Thf  (!aM-9  uf  fnictnri-'  of  tin-  shaft  uf  a  Imii^;  lioiir  in  which  t-uf- 
fi' M'nt  n-fhictioD  ninuot  be  nininlain4>4l  by  a  t<nit:iblf  pxt^-rnul  ilr('<^hing 
orv  vi>n  r&ri.*.  The  auiCiiiiru  nion:  fixijuent  in  which  it  canniit  lie  coni- 
plrlcly  made,  or  in  which  it  cannot  be  certainly  maintaineil  during  the 
■pplii^iion  iif  the  drewdng.  To  make  complete  nHhiotioii  exposure  of 
the  fat  of  fnu'tnfu  may  l»c  ncwssar),  and  in  wnue  fraetnrcb  thu& 
rip<«c<«l  and  in  h.>uic  oin))H>unrl  ones  teni|Kinir\'  dini't  Hx.-ition  oC  llie 
fngmintA  may  h*'  ailvi.-Jiblr,  In  fractiin-!*  of  articular  cxtrrmitie*  the 
difliculty  i^  in  nuiking  nHhictiuii  (ur  in  being  i-eilain  that  it  has  been 

kde)  rather  than   in  maintaining  it,   tlic  exoc|>(iuii»  Ix-iiig  aiH:^  uf 
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exLcnnive  spliiiWrin^.  In  fractiire  uf  npuphyses  to  which  imweriul 
mti:K>lcij  are  atlflrtiei],  such  as  the  uletminoii,  the  conicoiil  piiMi-w*,  tiic 
greater  tulHirusil)*  of  the  hunu'rup,  tht!  tiilterciHity  <if  the  *\»  cnU-iH,  it 
may  \n:  impraetiaiiilc  to  miiintaiii  a  (Mteition  of  the  linih  in  whi<'h  iho 
inuivle  is  ko  fully  reluxed  that  it  will  not  rcuew  the  ilis|ilne«>meni  even 
if  it  can  Itu  corn'<:t4Hl,  and  in  tiuch  the  prtiiHT  relatione  of  the  fnif^nientit 
<Tun  Im.'  i?ccure<l  only  hy  direct  fixation  ;  but  in  most  of  sueli  t"a.*<*s  (he 
fiintinntty  i«  niaintaiiiwl  liy  |MTioj.teJil  or  f:i.*ci:il  ntt:iclinn  nls  wliicli 
enc*nn'  a  union,  l>ony  or  hhnius,  t*nfticient  for  satisOutury  fiim-titrn. 

Another  fact,  to  which  I  think  la r  too  little  attention  lias  iKriipven, 
l)ul  of  whieh  X  have  been  eonviiiced  by  many  observations,  is  that  the 
prwwmre  of  a  foreign  bo<ly,  even  if  ntcrile  and  nni'nnnp(*t<'<!  with  sn[>- 
pnnttion,  in  hone  at  or  near  the  line  of  fnictun- notably  exatrcfnili-s 
and  pnilongs  the  preliminary  ran-fairtion  of  the  Imne.  I  lielicve  this 
intlueiitre  may  evt^n  caii.a^!  failnrt!  of  union  by  ImnHformalion  of  a  nm- 
E<idcrable  |wirlion  of  die  iKine  into  fibrous  tissue,  for  in  s<'veral  raises  in 
which  I  have  opcratoti  for  failure  of  union  several  weeks  or  months 
after  a  wire  suture  has  been  applit!<l  l4i  tlu;  fracture  J  have  found  tlkt 
etnture  lyinjr  free,  and  the  eixis  of  tlie  fraf^nenls  thiime<l  and  |>oin(«'<l 
and  se|>unite<l  by  a  considerable  intermediate  mass  of  tiliroii.<<  tis.<-ne. 
That  the  holes  pierecil  for  such  sntiirt's  enlai*^,  and  that  the  Iniiio 
iiicludeil  in  the  loop  wholly  disapjMiurs  is  a  common  observation,  and  I 
believe  the  same  chaii^'  is  promoted  for  a  considerable  distance  round 
ntmnt.  and  althoup'h  this  ill  <>ir(>ct  is  not  to  be  cx]H'ct»l  always  to  fol- 
low, yet  its  |s>ssibility  should   be  rteriously  coiit^itleretl.' 

In  my  judgniL-nt,  dirctrt  fixation  by  suture  or  pins  should  tliercftire 
be  only  teniponirv,  with  the  view  merely  of  holding  the  frapaeiiiA 
together  during  the  application  of  a  dressing  and  for  a  few  day.s  there- 
after, and  that  the  loop  of  a  suture  should  include  only  a  small  portion 
uf  the  cortical  layer.  I\^<iibly  silk  and  silkworm-gut  are  less  inJunuUH 
tlwn  wire,  although  I  have  known  Uith  wholly  to  free  themselves  in 
the  same  niaiiner  as  wire,  and  I  am  not  wilting  to  advis4>  against  their 
use  :is  aljsolntely  as  I  do  against  that  of  wire,  but  I  believe  tliiit  with 
care  in  liandling  »tn>ng  catgut  will  give  all  we  ought  to  »eek  to  obtain 
from  a  suture.  1  dcvisud  and  have  used  in  two  eases  a  simple  mrans 
of  freeing  a  silk  suture  which  alw>  si'rves  as  a  dnuii  :  a  meUil  cylinder 
one-eighth  inch  in  iliametcr  and  one  or  two  inches  long  accttitliiii;  to 
circmust:»ici's,  with  a  broad,  flat,  trausvcrsely  nuteheil  head.  Atlcr 
th(!  suture  h:is  Ix'en  dr.iwn  thn_>ugh  the  htdes  <lrille<l  in  the  iKine  its 
ends  are  passed  thri»ugh  the  cylinder,  which  is  then  presseil  down  to 
the  bone,  and  arc  lied  tight  about  it^  head.  After  untying  or  cutting 
(he  thn^^itl  all  can  Iw  easily  witlHJniwn.  That  the  liHip  cuniiol  be  sii 
lightly  ilrjwn  as  by  a  knot  is  no  ohjetrtiou,  for  it  should  alway.t  Itc 
raihcr  \oom  m  as  to  diminish  the  cliauoeof  breaking  by  a  iKud  or  twist 
of  tilt*  limb. 

■  Hitinford  iRoflton  U«di«al  *t\A  Rtireiral  Journal,  Mar  10,  1M)I1,  in  a  report  on  Xn 
cwM  arouuimuiiil  ftttcturv.  Dot'-*)  llinl  in  twi-Tiiy-M-vi^ii  jirimarr  vririne  tiflkv  fniKiurtit 
WM  (littir,  ftiiil  ih«l  in  ■»¥»)  (if  thL^L-  uiiniais  fuUuWrtl. 

V,  nnitiii  (I(<'iU|[«  nitD  7.(tlilBtl  fiir  (lur..  IMM;,  p  I£ti  «-\un>liiinl  \-if%aK*at  fnu-tiiri' 
uf  \hf  [aitnii  ii</uU'i|  \\y  winiiE.  Thvn-  w»j>  Utn>  iiniini  in  only  :{ :  <iik'  Hilvvr  luup  •*»» 
•  !  I  mtb  hit'l    been  fVeod  by  BtHKinrtioii  iif  thv  vitdiMnl  Imnr,  all  thr  oibrro  IuhI 

li  Wo  iir  ui>n)  plwcl,  KuA  inSraaiii  iiirciiiuf  tliu  win-  vrerr  fiiBinl  Cn-r  In  lb* 

oi....,-   ■.  .'..•-  juliu,  ijtuiluj;  euuitant  ditcouifort. 
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TcMpomty  Cutting  by  nails  or  pins  U  applicable  mainly  to  spongy 
norlKin^  <if  Itonr  ;  it  lias  l>pcn  mippcstpd  fi»r  Imctiin's  of  rlic  shaft  in  iTie 
fiinn  of  n  lonjr  pin  [uissc*!  ilinnigb  the  jiiwes,  whi<rli  'atv  turtluT  RHVirwi 
by  n  tbread  Uin>wn  afvt-ral  tin«'9  uvcr  tlic  iRiint  and  the  sliart  ;  by  wilh- 
dmwini;  tbi-  pin  the  tlin-ad  is  freed.  In  ParkhiU'H  clump  nm-  nr  two 
piiu  an*  jvL-^^od  thron^h  the  skin  into  cwh  frajjment  near  the  fracture 
and  held  tof^'ther  bv  a  plate.  An  objection  to  ping  n>iirhtnf;  to  the 
exUrior  is  the  ditfieulty  of  kw^pinj;  their  track  aseptie ;  the  objevliun 
is,  of  ^^ouri^^  greater  when  the  pin  |>os!*es  to  the  fraeliire. 

TIm*  extent  to  whieh  sul)linie  eiinfidenee  in  the  innnciioiiflnesH  of  the 
knifo  niav  leai)  i^^^  indiejit4>d  in  the  proposal  nf  NiehatLs*  to  tm\.i  snpra- 
eondylipid  fraetiire  tif  the  )«i\ver  end  of  the  hunierits  by  Hiiwiii|r  tlir<)iii;h 
tlie  tilecnuion,  ^Irippiu^  ofT  all  Uie  extensor  niibH-lei*,  and  n:iiling  the 
fiagment"  top-iher. 

A  ligature  thrown  circularly,  or  better  obliquely  in  notches,  about 
ibe  lioae  haH  been  (miployed. 

Fixation  by  n  bone  pin  inserted  lengthwise  into  the  mwhdlnry  canal, 
by  an  external  metal  plato  ftcrewed  to  the  two  fragment:*,  or  by  pinning 
„.^Ar  74?rewinL'  the  notche<l  and  fitte<l  fniginentj^  together  bus  lHx>n  prao- 
^Tiaeil.  but  mainly,  I  think,  in  o[»emtions  after  failure  of  union. 

In  fracture  of  the  patella,  in  which  a  speeial  indication  for  fixation 
«xi--4^  it  has  Iwcn  my  practice  for  several  years  to  nne  a  silk  fiutiire 
pawini  through  the  london  nf  the  qiuidrieep:^  am!  the  ligamontura 
Pfttdlm  aod  erossing  the  fntnt  of  the  bone,  ur  simply  two  or  three 
fntntsof  latguL  suture  in  the  fihrt>-{M-riosteum  at  the  tnlge  of  the  frac- 
ture awl  in  the  capsule  close  to  the  bone.  In  fracture  «if  the  olecranon 
J  tiave  mice  or  twiev  used  a  suture  iiimilarly  pa^ks^^tl  thruugh  the  tendon 
of  the  triocm  and  the  firm  fibruiiti  layers  overlving  the  ulna  or  through 
m  ImiIp  ilrilled  tranflvemcly  In  the  ulna  a  short  distance  below  the 
finwrtiire. 

To  Mim  it  up.  din**'!  fixation  Js  ver>'  ran-ly  necessary ;  when  it  is 
made  convenient  by  an  existing  \voun<l  it  should  be  temjiorar)'.  by  the 
aw  ritherof  an  altsorbable  suture  or  of  (tne  that  can  Iw  e:isily  n'ra<ived 
aArr  a  f«^*  days.  Pins  re:u'.hing  to  ihe  exterior  are  also  objectionable 
h«caa«c  of  ih*-  difficulty  of  keeping  their  tmcfc  aseptic;  the  infeeliun 

■y  ttprtiid  t<t  the  fracture. 


Massage. 

hofi  shown  itself  after  fracture,  ns  after  other  injuries,  .*> 
overronic  the  early  and  later  swellings,  slifliiess  of  contigii- 
nn4  jftinlA,  flod  drvnes."  iind  eohlnc-ssof  the  surface,  the  conditions  which 
if  I  lire  jiiid  .i|i|i:iren(ly  prolong  the  i»eri<Kl  of  n'|iair,  that 

a  -  ..tggcratc*!  iinpntssion  of  iti*  value  has  found  expression 

Id  «ome  quarters,  and  it  hiw  even  lieen  proposeil  as  a  sole  nu'lhiM]  of 
trratnirnl  to  the  exclusion  of  all  retentive  dressings.  To  these  cxccs- 
MTT  chum"  has  suveede«l  a  calmer  and  more  judicial  a|i|>ri-ctiition  of 
it*  mrriu  and  limilntions,  largely  ihnmgh  the  expericiHv  and  writings 

■NivtutM:  Arch- for  kiln  rbir^  vol.  Itxiii.  t«n  i     , 
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uf  I-ui-ftK-Chnmpioniii^re.'  It  a]tppars  to  He  Ijoyond  qncstion  that  by  ita 
systcniutio  and  skilful  use  in  suital>lo  cases  the  primary  swelling:  is 
InM-nctl  and  disi|>|K-:ii-^  more  |)itimplly,  the  circutiUion  and  i^krn  more 
rapidly  n>^in  llieir  normal  condition,  the  atrophy  of  tlio  mn<*i!)eA  is 
IcsH  and  more  promptly  disa]ijM^rs,  and  the  joints  more  cpitekly  lose 
tiicir  Bcnsiliveni'HS  and  rc|^iin  tUv  iiingo  uf  niotion  which  ts  po.<i.<«ilile 
under  the  chanj;ed  hkeletal  conditions ;  jtoa^ihly  that  range  aller  frue- 
turc  at  or  near  a  joint  may  be  increaseil  hy  nia;*«ige  over  wluit  it  would 
Im'  without  it,  lint  if  wi  the  fart  can  Iianlly  l>e  demonBtniblo. 

The  claim  that  repair  of  the  fractui'e  takes  place  more  promptly  lias 
not,  1  think,  Iwen  sid>stantiated  aud  jii'tum  to  nie,  nioii-ovcr,  |H>wii!dy 
lnc(»n.>'i.ntenl  with  certain  ohservationR  which  indicate  timt  rppoir  may 
l)e  delavLil  hy  inriiiftieienev  of  reaction. 

M  hether  iIic.h^-  piiu--*,  wliieh  aiiiunnt  to  a  little  more  than  a  ^hortenlnj; 
of  the  |HTiod  of  aftcr-aflecl-s  arc  wortli  tlie  tmidilf^  and  exiMnf^r  of 
obtaining;  lliem  irt  an  economic  rather  than  a  surgical  fjuc^tion,  and  it 
is  cU-ar  that  they  should  be  sought  for  only  when  lliei-c  is  no  danjritrof 
inaktiig  greater  lossses  thereby — that  is,  in  caws  in  wlueh  the  tendency 
to  displacement  is  slight  and  can  be  fsatisfaetorily  guarded  against. 
Thif  i>  the  ease  with  many  fnielures  at  the  ankle,  wrist  and  ellxiw ,  and 
nf  the  fibula  alone  ;  and  in  wmie  of  the  leg,  forearm,  and  arm  nrotii^te*! 
by  moulded  s]dints  one  splint  will  give  sufficieDt  protection  while  nia*-_ 
Nig<r  is  nia<Ie  after  removal  of  the  other. 

MasMip*  i;^  made  by  light  rubbing  towani  the  tnink  with  the  finge 
and  then  the  whole  liaiid.  first  Ijcside  the  fracture  and  tiien.  a^i  tolenince* 
is  eslablislH.-<l.  ovit  it.     'i"he  sittings  should  la^t  for  twenty  or  thirty 
minutes  aud  Ite  re|H>ated  daily.     Jt  has  seemed  to  me  that  the  re|teatea 
application  of  the  elastic  bandage  was  equnlly  advantageouK. 

Ambulatory  Treatment.' 

The  fjugpeslions  made  a  few  yean*  ago  by  an  inMnmient  maker  in 
fierniauy  that  in  fnictiireB  of  the  lower  extrenuly  splinl.-'  i-lmuld  Iw 
iiw*!  which  wiHihl  enable  the  itatient  to  walk  during  tn-atment  hji5  leil 
to  <-<>nKidenible  ex|)crimentntion,  llie  ultimate  residt  of  which  ^-enis 
likely  t4i  Ik*  of  some  lienefit  to  the  |i:Uient,  altliough  far  Ick-  flian  i« 
elaim(>I  by  s<)n)C  who  have  nought  to  generalize  the  mtthixl.  Iii  esti- 
mating the  value  of  the  i»iiggeslioii  and  determining  iheextcnt  t<>  wbii-h 
the  previ(»us  usi'  (»f  the  nielluKl  can  Im*  bniadeutsl,  we  must  dist-riiuinate 
f<hari>Iy  K'tM^-en  the  different  forms  of  fracture.  A  man  with  a  fnic- 
(nre  of  (he  fibula,  of  the  extenm!  malloliLs  even  with  a  I'ottV  fnicture, 
win  ofli'U  M-!ilk  with  eom|Hinitivi!  <iL«e  and  wciirity  under  the  protection 
of  It  pla^ler-<if-l*aris  dn-ssing  wliicli  liniitw  the  motion  of  tlie  ankhv 
joint  and  prevents  lateral  strain  uimju  it.  And  i;o  t*Ki  with  fracture  of 
the  |Kitclla.  To  that  extent  there  is  nothing  new  in  the  idea,  .«<>  far  at 
Inist  as  the  freeilom  from  omfinement  Is  concenied.  The  claim  now 
is  that  the  method  can  be  extencknl  to  fnicture  r>f  lM>th  l)one#  of  the 

'  Lacai*-rbiim|>iminUn> :  Da  mu«ir  danii  Ir  irftUrmrnl  tli-n  rrnrOm^  Wrisi.  l-^wa. 
*  For  a  thoronKb  prrwntatioo  of  thr  hlwtnrr  anil  rUtlnw  nf  Ute  iiirlhi>l,  m<^  ftniiani. 
Dr  U  mHliudv  HiuttultiUiire  daju  les  tniuniatkBM*  iwBu»  du  nenibrT  InfcrfRnr.  I'ariA,  lilOCL 
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l«g  and  CTcn  nf  the  feiniir.  that  the  loss  of  time  and  earniiifr  cn|Mirity 
itt  thereby  k'?^seni^l,  that  union  takey  place  more  nipiilly,  anil  that  the 
jcMntti  more  pnjmptly  regain  their  fr«.'e«loin  of  inotioii  nnd  the  whole 
limli  il.s  nonuul  contiitiun.    The  roni|urisun  in  re?t})(>ct  of  the  lust  three 


iiintd  IS  one  that  Is  notorloiijtly  4iif1ie<ilt  tu  make  with  accnniev,  and  it 

heliKHl  hy  the  statistics  that  have  lx*en  piiblislu-*!,  for  they 

havn  inrlndetl  a  larp*  proportion  nf  the  sMghter  eases,  and   I   think   it 


C 


must  still  l>o  hi'ld  that  the  elaini  lias  not  been  sul>stantiai<--<l.  A-«  for 
th«  |Hx.Miniary  vahie  of  ambtdatiou  on  the  splint,  tlie  advantage  seems 
to  me  to  lie  illu<Mrv ;  the  splint  i»  in  that  respect  no  better  than  a 
crutch,  and  althongK  it  may  perliaps  be  at  times  more  convenient  it  is 

nthiTS  If**  MK 

On  the  other  hand,  the  methwl  cx|H)Kei4  to  rinkH  nf  dtsplaoi!inent  and 
of  hraling;  with  dffonnity  which,  in  my  judgment,  uutweipii  e^en  the 
clwine<l  adviinlnge?,  and  the  statistics  show  that  the  risk  is  a  real  one 
and  tliat  tUmage  re^iulu  in  a  c«>nsiderab!e  proiMirtioa  of  caties. 

The  principle  of  eonstriietion  of  an  ambulatory  splint  for  a  fracture 
nf  iho  leg  is  to  make  it  of  plaster  of  Paris  in  a  way  to  combine  reton- 
tkm  tn  the  ordinary  manner  with  a  snpfKirt  un  each  side  which  exteiid.4 
well  below  the  sole  and  take-^  the  weiplit  of  the  bo«ly  through  its  attach- 
ment to  the  «plint  well  alwve  the  fracture,  the  lower  soj^ment  it{  the 
limb  hanpng  between  thcsi'  sup|K>rl.H  and  receiving  none  of  the  weight. 
For  a  frndwre  nf  the  thigh  the  dressing  is  n  combination  of  a  fixed 
dtt>Miog  Mid  a  hip-5plin(  which  receiver  the  weight  of  the  boily  nt  the 
prtvift. 

It  i*  admitted,  I  think,  by  nil  siipporters  of  the  method  that  if 
•iiould  not  he  employed  until  after  the  primary  swelling  has  subsided 
and  (ho  early  hanlening  of  the  itod  [lartM  about  the  fnu*ture  has 
anpciired,  sny  ofier  a  fortnight  in  a  fracture  nf  Iwith  Imnes  of  the  leg. 
ThL-  limb  is  then  wn-erwl  with  a  plaster  dressing  applied  directly  over 
the  fcUin  t-x<vpt  along  (he  s^de,  where  it  U  sepanittM  from  it  by  a  layer 
of  cotton  aliont  two  inches  thick.  Along  the  sole  an<l  on  the  sides  of 
the  lindi  the  dressing  is  matlc  verj'  thick  and  stnuig  and  is  sometinii's 
rriuforciil  by  latend  stri|is  of  woikI  or  metal.  The  other  foot  must  l»e 
ertrr«^pon»lingly  raiseil  by  a  thick  sole.  It  is  beyond  question  that  if 
Uu*  mcihiMl  i^  rn)pl'iyc«l  the  [laticnt  should  Ik- kept  under  obs^^'rvation 
antl  the  s;imc  pn-nmtions  xs  ri'giinis  removal  for  inspection  should  Ite 
tokfii  as  Jiavc  l>een  shown  to  Iw  necessary  with  other  splints. 

A  >tafer  plan,  if  it  is  csttontinl  that  the  patient  sliouM  walk,  is  to  u<te 
an  ordinary  bip-nplint  for  amhulatioHf  the  broken  leg  l>eing  itefiarutely 
^mrartptfl  in  plaster.  The  .<ime  plan  can  be  employeil  ui  the  later  stages 
of  fracture  of  the  femur. 

I  have  found  that  paticnif)  can  sonielimea  walk  al»out  with  the  aid 
*if  two  lat<'Rd  strips  of  woml  platvil  outside  of  an  ordinary  plaster 
drrsKiDg  af^or  it  has  hardencl  aud  supfiorted  by  a  n^houlder  or  collar  of 
niartrr  at  its  up|«er  part,  or  by  a  light  apfianitus  of  two  iron  side-pieced 
ftrtmfifl  over  a  plaster  dres.iiug  with  stnips  and  buckles. 
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Management  of  the  Joints. 

The  joints  in  the  fortnatioii  «f  wliich  the  hmken  Iwne  takef^  p^rt, 
and  oficn  nunv  ilihiant  nn<*,  I>cconie  stiff  and  sensitivi-  diirinp  ihe 
ncriod  of  repnir  and  remain  so  for  a  longer  or  hhorter  time  llictvafttT. 
This  disnhiliiy  i-*  b|tcoi:dlv  ninrkcd  and  may  ln'fomi*  pt-rnianent  in  the 
ohi  and  rheumatic  when  the  frsicture  has  involvcil  thu  joint  i)r  wlien  the 
joint  haf*  l»een  ooineidently  spralne<I,  and  In  the  joiiils  of  the  hand  even 
when  the  fracture  is  of  the  arm  or  forwirni.  The  eauws  are  varied  and 
numerous,  UHtially  unavoidable,  and  w»metime8  irremovable.   The  more 

Flo.  49. 
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important  and  iH'rm:inent  are  those  arit^ing  from  ehanjie  in  the  »\\ii\v  of 
the  artienlar  end  t>f  the  bone  by  uncorrecle*!  diiiiilat^ement  (d*  a  fragment 
or  by  exces«ivu  formation  of  eallus,  or  by  anehylosirt,  and,  in  h'tw  ile- 
gree,  from  thickening  and  rrlmction  (»f  the  j>eriarticuh»r  tissues  and  the 
fornialioti  of  »<llie'-i<tns  within  the  joint  following  it.*'  Hprain  or  it-*  t^Iinrp 
in  the  fnicttire.  These  are  all  the  result  of  the  primary  injury  and 
of  the  intlnmmalory  reaction,  overgrowth  of  callus  being  most  ooni- 
mon  in  the  young  be<^u<4(!  of  the  nativity  of  the  iierio»teuni  in  Ixiue 
funuation  at  that  jM'riiKl,  Anything  which  diminishes  that  renriion 
and  fliortcti^  ib>  dumtiun  wilt,  tberefoi'e,  tend  to  diminish  these  ham- 
pering eonseipH'iKTs ;  auylhiug  «hich  augment}*  il  will  itdil  to  them. 
This  gives  u^  a  >taudiird  liy  which  to  mco««rc  the  value  and  nppmpri- 
atfntrsM  of  any  method  of  treatment.  Uest,  mihssage,  elastic  i-omprc«- 
sion  have  long  since  pmved  their  value  to  ntluee  in  fhi  in  mat  ion  in 
jniiiir*  and  to  removo  exudates  from  within  them  and  from  the  iieri- 
nrticnlar  tissues;  and  modenile  use.  aelive  or  jiosfsive,  to  increosp  the 
range  of  motion  after  the  inlhiiuinator}'   rtacttoii  luizi  ceased.      The 
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importance,  and  ef-pecially  the  respectivo  timeliness,  of  those  two 
*.]■  inollitMls  np«1  tn  U>  fnnyppa.'ipwi.     The  siirjroon*s  dread  of 

m  .  Iii^  ai)ohyIr>)ih(>liia,  as  it  Iiiih  Ix-en  tcrnu'<l.  tmt  ot\on  loads 

him  lo  iiKive  nnfl  L-ven  to  force  a  joint  uhili-  »fiii-|)  niution  will  still  l>e 
painful  and  will  l>o  followo*!  by  an  increaw  in  the  roficlion  anil  a  r('<lur- 
tiou  of  the  range  of  motion,  and,  on  the  other  tmnd,  if  he  ba:^  well 
I^TSffprd  the  corresponding  principle  he  is  in  danger  o^  unduly  prolong- 
ing conRnement  and  thereby  postponing  and  |>crhiips  restricting  the 
rcFtoralion  of  function.  The  criterion  is  a  plain  one:  wi  long  ils  the 
Joint  is  .fwollcn  and  hot,  so  long  as  itn  use  t.s  followed  liy  :m  incnsisi-  of 
Bwclling  and  hctit  and  by  i)ersisteut  pain.  »o  long  must  it  be  kept  at 
rr»t  nnd  w)  long  must  active  treatment  U'  limitetl  to  moMvige  or  clastic 
r«>mprpsj«ion  ;  and,  aa  a  nile,  this  attitmie  of  non -interference  may  be 

kintained  without  harm  until  after  union  of  the  fractni"e  has  Ix'come 
iplcte.  Then  he  niav  resort  t<i  |>as.sive  mutton  or  mav  encourage  liie 
patient  to  gnuhially  i[icre-a.*ing  use  of  tJie  limb,  and  he  will  see  the  stifl" 
joint  rapidly  regain  its  fimctious. 

Forcible  iiassive  motion,  with  or  without  anK?stIie^ia,  is  always  harm- 
ful U'fori'  tin;  t«eot)n(l  month,  :ini)  even  after  tliat  time  it  is  far  more 
likely  !<■  do  harm  than  good.  Aliont  the  onlv  wmdilion  in  which  it 
can  n^lly  help  is  that  of  isolat^-d  conl-likc  a<ihesions  within  llic  joint 
which  can  ihn.s  Ih?  broken  without  the  pr<il>abilitv  of  tlu'ir  n-union. 
Such  A  condition  we  have  every  reasiin  to  believe  to  be  verj'  rare, 
M'hco  the  method  is  employed  Ui  increase  a  range  of  motion  that  liaM 
berti  n*»lrictt*d  by  the  common  causes,  sncli  as  broad  adhcsimis,  retrac- 
tion of  the  cap?*nlc  with  periarticular  thickening,  and  \mny  irrcgnlari- 
tie*.  it  aco'iiipli-shc*  its  objtH.'t  only  by  creating  lanrratious  which 
oetSHitalc  iinme<liate  inmiobilization  in  ortler  to  check  inHaniniatorv 
me<ion  and  which  in  healing  re-create  the  original  or  similar  conditions 
ami  even  increiute  them.  The  procedure  should,  I  think,  be  aInuKst 
wbidir  aliandone*!.  nnd  in  its  pla<*e  we  should  resort  to  massage,  nui- 
vtant  tiM*  within  exi&tlug  lin>it*i,  nnd  {>ussiblv  tu  the  recently  intro- 
dticad  mcthiHl  of  pmlongcd  ex|>osure  to  high  dry  tem[K!mtnres,  and 
these  fiitling,  I  should  prefer  to  expose  the  joint  by  incision  in  order  to 
remove  «nch  intm-nrticular  obstacles  as  might  exist  and  be  removable 
raUirr  tlinn  blindly  tu  seek  to  break  and  tear  them  without  knowing 
what  and  where  thev  are.  Yet  it  must  Ik'  a<]de<l  that  occasionally 
jtMDU  nt  a  dis(»nce  from  the  injury  may  become  S(i  stiflT  and  M-nsitive 
that  the  |iatien(  can  n)ake  no  pn)gn'ss  in  freeing  them  by  us<'  r»f  (he 
limb,  but  if  once  moved  freely  under  aniesthcsia  ihev  retain  the  nio- 
hility  and  |i»Ae  the  tiensitivenese.  At  the  ankle  particularly  such  for- 
cibtr  corrrction  of  the  position  of  the  foot  will  enable  the  patient  to 

upim  it  ami  tlms  tw^gin  the  genlln  use  winch  is  neeiled. 
_  Thi»  general  rule  of  immobilisation  needs  one  important  addition 
vilh  reitp^'Ct  to  the  fingers,  in  the  tn-atnu-nt  of  all  fraelures  of  the 
aim  and  forearm  the  fingers  and  thumb  should  he  left  fnte  anil  the 
|]MSient  shcKild  b<*  enjoine<l  constantly  to  move  Ihem  ;  in  a<ldition,  if 
the  dfOMng  must  include  a  iiortion  of  the  haitil  it  fthould  l>e  so  arranged 
thai  tfar  wrifit  will  l>e  in  slight  dorval  flexion,  the  fingers  flexcil  hut  free 
to  be  exlt-mled,  and  the  thumb  nlKluctetl,  becaune  these  altitudes  tend 
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In  It-tan]  and  diminish  tlio  ill  cfTecta  of  confinemrnt  and  lack  of  use. 
If  the  fingers  miwt  be  coDlinoil  it  ahonUl  be  in  floxiun. 


OOHFOUND   FBACTUEES. 

The  points  here  U*  he  considered  are  tliose  eonnoct^d  with  the  man- 
n^'nient  of  the  wound  uf  the  sot>  {Hirt.^t  and  the  nio<]ilieatinns  ini|K> 
by  itit  preaenee  and  rhanieter  upon  tin-  detatlH  of  reduction  and  relcu-' 
tlon  of  the  fractnre. 

A  very  iinportant  difforpnoe  is  that  Iwtween  fractures  by  direct  and 
fntetnre;^  by  indire-et  violence,  bi-ciLusc  in  the  former  the  wtiund  ia 
UKimlly  lai^e  and  w»  contumnl  that  iL-i  prompt  nncompliciitfil  h(>jdin^ 
eanni>t  l>e  exiK>cted,  while  in  the  lattiT  it  iK  U8ually  made  from  within 
ontwunl  by  the  simrp  end  of  a  fragment,  is  small  and  clean,  and  may 
confidently  be  expectwl  to  heal  within  a  few  days  under  pn)per  care, 
tinm  transforminf;  the  fnwtiire  into  a  simple  one  and  piittiii};  an  end  to 
the  tipecial  dangers  which  make  the  injury  sn  redoubtable.  Moreover, 
in  ihe  torraer,  e.-peciallv  wlieu  the  muscles  as  well  uslheskiii  are  laeer- 
atinj,  the  more  virulent  rtreptococeuii  and  even  the  \i.  aerogone^*  infe» 
ljfin.t  develop  with  exceptional  frequency.  I  have  long  noted  this 
fttf^,  the  frequent  deveh>pment  of  tlicKC  redoublable  inleetiouK  amid 
bniij*o<l,  torn  muselrii,  when  sHjjhtcr  rontem[K)rane(HH  wounds  rcj-eivKl 
under  siniilar  |>ersonal  cnitditions  and  ap|tnn-ntly  exiKiscil  to  the  Ninie 
mnlaminaliou.s  ran  uu  uneventful  course.  It  la  unreiL'i<m:ibIe  to  uAsunie 
that  eontj)  mi  nation  i^  limittnl  to  the  severe  rat^es ;  it  niUKt  occur  al^o  in 
»>me,  |H'rhap:«  in  many,  of  the  others.  The  reasrjn  of  its  development 
in  om;  and  not  in  auotlier  must  then  be  ninght  in  the  differing  condi- 
tiouH.  and  I  think  h  may  be  fouud  in  the  lowered  vitality  of  tlie  bruised 
mns4'li'?>,  in  the  |ir<Hhictft  of  their  changi'«I  metabolism,  or  in  their  low- 
cnsl  [Ktwer  of  re>i^tiiuee. 

ThcHe  two  varieties  differ  ho  greatly  in  prognosis  and  ln-.i(mcul  that 
I  simll  seek  to  emphasiiH.*  the  'listinction  bctwtrn  litem  by  a  N>)uiralc 
dejwriptinn,  although  it  mu:«t  Im*  udmitleil  that  the  (<|H-cial  difficulties  and 
dangorn  which  chanirterize  those  by  direct  viidenw*  ni:iy  also  exist  in 
those  by  indirect  vifdeufx'  in  conse«[Uence  of  unusual  atisociated  condi- 
tions more  or  U-ss  independent  of  the  mode  of  iinxluction.  The  cw^-n- 
t'uil  <Iiffe-ren<w  is  in  the  oondition  <>('  tJie  wountuij  tif«sm^:  in  the  one,  »' 
lacerated  oontuwil  wound,  some  of  the  ttkin  about  whidi,  even  if  apfitii^ 
enlly  uninjnrL-d,  h  almost  certain  to  slough  ;  in  the  other,  a  i^mall 
(^le:u)  wound  alniiMt  as  fit  ti>  heal  as  if  it  Iiad  been  made  on  the  o|icriI- 
ing  Uthle. 

Compoand  Fracture  by  Indirect  Violence,  or  with  a  Small, 

Clean  Wound. 

Tlie  patient  i*  annsthetizoij  and  the  skin  nUtut  the  wound  i«  clennetl 
OS  for  an  uperutimi.  If  the  piint  uf  a  fr.»gnirnt  pifjecli*  thntugh  the 
■kin  aiHl  ih  rather  ti^hlly  j:ms|)e«l  by  it  the  wound  must  Ik»  freely 
pnlai^N],  ami  it  aud    the  l)one  irrigalnl    with  an  antiwptie  mlution. 
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>h  ftrt  thir  1-1000  biclilorulo ;  reduction  is  then  mftde,  the  linih 
pr>-«Mil  to  fi»n'0«u(  the  fsrtipeil  bItKicI.  tlit-  wound  cIos<Hi  with  iiilt-r- 
ru[>lc«l  ciiliin'^  ni  hull-incli  iutervals,  anil  n  sterile  or  nnli.-R'ptic*  tiit-^s- 
inp  appliit),  with  tt^niporaiy  splints.  Kxceptioiinlly  it  may  be  aHvi.4- 
ahle  tn  iristTt  n  dmin  uf  |;:uii7^'  or  riiliher,  or  tu  explore  the  Wduiiil  to 
aid  ihf  ri-durtiuii  nr  t"  n'inove  fnijinient.-*,  or  to  wK'iiru  a  torn  vestH-l, 
belt  the  less  iIr-  \\oitnd  1;^  liaudled  the  belter,  because  of  the  risk  of 
rttntauiiuuliiiii  hv  llii-  Hiip>n^ 

AI>out  a  wet-k  liitcr  the  dressing;  is  roniove*!  mitl  if  all  hii>»  emio 
Wfll  the  fracture  is  thenreforlli  tn-jted  as  a  >^iiiip1e  one;  but  if  iufoe- 
tjon  lutM  uccurriHl  the  uieuj<ure»  described  id  the  next  wetion  inuAt  I>e 

■ployed. 

Coxnpotmd  Fractnre  by  Direct  Violence,  or  with  a  Contused  or 

Infected  Wound. 

The  patient  ii  anvHthdiu**],  the  skin  clejmecl.  and  the  wnnnd  thnr- 
onjfhly  washecl  out  with  an  antifieptic  solution ;  loosr  frapments  arc 
rrmoved,  the  end-t  of  the  Imnes  repdarizcd  if  iiocefsary,  ami  the  deeiH-r 
Inyrrs  of  niu-trle  nnd  fawin  fastonrd  together  by  sutures  »»  as  to  ^\\p 
t4ip|K>rt  1*1  the  fra^rnicnttn ;  if  deemed  neeos^ry  a  catptit  or  tem]Minir>- 
•iiiturr  ntay  Im>  pl.-ired  in  the  iKrne  to  hold  the  fnigincnts  t'vp-thrr. 
Then  the  enveloping  fascia  is  ftutured  at  a  few  [Miintf*.  not  too  rlofk-ly, 
and  (he  t>kin  BUtured  ^j  far  as  its  eunditiou  fiemuts.  Ilrnins  of  nihIxT 
(tr  (?iuxr  an*  inserted,  and  a  drrii''iug  piaeetl  ovlt  all.  The  lind>  it* 
tl.  '  •  d  In  splints  iliat  will  pt-rniit  a  rhanpc  of  dresji«inp  with  (he 
!■  rbanei-  nf  the  fragments;  for  the  lej;  Volfcniiinn's  splint  is 

ouivrniiitt.    or  the    pl:i.>iler  .-tm-kiiij:   (iKifre  S-l),  or  uiiinlded  antenitr 

jil  |M»-ti'rior  Hplint-s  one  of  which  i«  placed  if  possible  next  the  skin 

finttei-twl  hy  nihlxTtif^siK*  or(>onx*s  paste  {p.  95t  from  soaking  hy 
iwluirp"  (Kiij.  f»0).     I*!iitT  in  the  wmrsf,  it' the  nisi-  diM>  well,  au 
iiilfmipted  iir  fenestnited  .--plint  niny  l«?  u.-r'<I,1iiiI  the  dre^sin^  neeu- 

Fio.  £0. 


txmpoQod  fnicrurD.    I>rcssltic  awl  plutcr  ipJlnt 

thr  frncolm  or  inlrr\*al  mn:*t  Ik*  iMiund  on  xery  snuply  or  the 
umler  it  will  iKi.'onic  tiilr-niatou.*!  and  projiH<t  through  the  tt|>en- 

in^.     .Si«>iM-n<<iiii)  mlds  In  the  i*i.inifort  of  the  |)utieut  and  oAcii  to  lite 

ekinvfni«tiii'  «if  liiL*  hurgiim. 

For  llir  Uii}rh  HtKlpon'd  rtplint  \»  UAUully  the  most  convenient,  but 

tlw  iliitddf  iiM'JinfTtl  plaiM'  is  Minit-tinu's  U-tlfr.     Fur  the  unn,  e!f|it*eiHlly 

in  fnu^tureji  ntar  the  ell«iw,   1   like  vertical  t-u^iK-nsion ;  it  Heenis  lu 
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kocp  down  the  n^fictioii  wry  cfliciently,  bnt  moulded  splints  are  vptt 
(i)iiveiii(>iit,  ivi  tlu'v  alrit)  urc  for  the  t'uivurra. 

The  ffuidirioii  of  the  nWiu  altoiit  the  wound  in  thc^e  fractures 
dcnmnd>i  rinse  iiis|H.-cti(m,  fur  it  is  iisu:iliy  innch  more  fierinn^ly  nnd 
ext4'ii,sively  3iil"et'ltHl  tliaii  its  ii|i|)caniuec  iudicattrs.  It  U  ahimst  iiiva- 
riiihly  strippc^I  up  fritni  the  underlying  parb*  fur  a  couhidenible  dit*- 
tiiiiee  and  certain  to  Hlougii,  <ttlcu  over  a  lai^  area,  although  it  may 
allow  no  sign  of  the  injury  received.     (See  jKipe  fIS.) 

I  have  ex|M'rimenteG  *«<imewliat  on  the  possihle  advi-'nhility  of  cut- 
tiujj;  iiwny  nt  onec  nil  fkiu  that  is  elearlv  eertaiii  ti»  slmijfh  in  nrilor  to 
<liuiinish  infection  and  favor  Ominair^  from  heiienth  it,  hut  linvi^  not 
l)ven  al>I<>  to  witisfy  mystdf  that  it  ia  b(?!it  tti  do  mk  If  the  iiifis'tion  is 
sliplit  the  skin  mummifies  and  but  little  exudate  forms  under  it,  ami  it 
serves,  by  (he  sutures  placed  in  it.  to  prevent  retraetion  of  the  adjoin- 
ing: T^orlious  ;  it  ran  Ik-  cut  away  later,  in  the  necond  or  thiitl  wi-ek.  If, 
on  the  nlluT  hand,  the  e:isr  doc-*  less  well  the  dyine  nr  di-ad  !*kin  ean  be 
removifl  at  the  seeond  or  llnnl  dresstUfj  with,  I  think,  no  serinns  hi«4 
from  tin-  attempt  t()  utilixe  antl  save  It.  Kxtenf<ivtdy  eruHhe<l  and  lae- 
erated  8ul>eiitaneoU8  t48aue  can  Ih>  satisfactorilv  treat^l  with  balNim  of 
Peru. 

Laccnilrtl  and  dividi**!  muwle."  should  l>e  adjusted  as  nearly  aw  |KWKi- 
ble  in  tlielr  normal  relations  and  may  be  seenrrMl  there  by  a  few  r^itgnt 
BUtnre^,  but  the  main  reliance  U|mui  their  p|-opor  reunion  U  in  the  elosinj? 
of  tlie  enveloping  fastria  over  them,  with  intervals  fordnitiiage.  Divjiled 
ner\'ei*  and  lenihuiH  are,  of  course,  lo  Iw  «nture<l,  anil  torn  vejweU  tiiMl, 

The  proper  mnnaj;on»cnt  of  fruj^eut^  of  bone  is  often  a  matter  of 
anxious  doubt  and  (he  sui^ieon  nnisl  l>e  [futdtnl  Homewhat  by  the  pnil»- 
ability  of  avoiding  extensive  snppnnitlon,  for  fnif^nients  may  rifely  Iw 
h'ft  in  wounds  that  an*  to  heal  kindlv  which  iniist  certainlv  Iw  n^nmveil 
sooner  or  later  if  suppurntiun  takes  place  alKuit  them.  It  has  iMt-n 
abnndanlly  ilemonsiruttHl  that  even  wholly  deliuTlu'd  frapneut^  ran 
nntint^iiu  or  rcf^uu  (heir  vitality  and  be  an  inijMirtanl  aid  in  o^tabli^h- 
ing  union  bi-twwn  the  main  fnignu-nts  if  infection  is  avoiileil.  If  the 
loss  of  bone  i.s  considerable  it  is  advi-^'dde  to  Minare  tbi'  end.»  of  the 
main  fi-a^ments  and  brin^  them  close  ti>;?ether ;  \n  the  leg  this  loss  is 
usually  at  the  ex)>eu!M;  of  the  tibia,  and  the  fibula  must  then  be  conv- 
si>ondinjrly  aluirtened. 

If  the  lne(<ration  of  the  muBcles  is  ffretit,  nnd  persistent  infection 
jirobable,  abundant  provision  for  druinnge  nn<)  irripttion  sImiuUI  l>e 
made,  Ijunp  feiu\stnite<l  rublter  Iii1h-s  sluadd  be  nm  tlmm^h  the  lindi, 
by  counter-opcniups,  and  shouhl  pn  jerl  tlirough  the  dressing'  hi*  that 
an  antiseptic  ^>lution  i^an  be  freipicntly  injected  duriup  the  tirst  few 
days  or  until  the  infection  is  under  control.  If  snp]>nnttion  U-comes 
fully  established  it  unist  I>e  treat^l  acconling  to  genend  prineiph.'s,  or 
amputation  mui^t  be  done. 

Gunshot  Fractnres. 

Cinnshot  frartures,  when  the  misj-ih-  is  small,  I'an  jrenerally  In*  sue- 
ce&srutty  tniii'tl  by  a  hiui^le  irn)|:tiiion  of  (he  wrtund  and  an  antiseptic 
dres^iii^  «ilhool  n-moval  of  the  bullet.  It  is  very  mn-  for  a  pieii-  of 
the  ehilliiii^  to  Im'  carried  in   bcyund  tlic  akin.      When  the   missile 
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if  a  liirjrt"  rifle  Imll  or  a  i-Iiai^'  of  shot  nt  eKwe  nnffi  the  di-stmo- 
tiitn  iif  ilif  s(itt  imrts  is  >ni-li  that  |i!i'iii|it  clo-oin- •>(' tin' wt>und  nui- 
ii«<l  be  cxiHrt*-*!,  ttiul  lln-'  fji^*  riiu-'t  be  tn-atwl  :ls  iim?  of  the  Sfiaind 
dam  jtisL  «lf>«*rilKHl.  I  Iiave  mcentlvi  IS9K,  wi'n  two  ca!*t'«  of  irnc- 
_4ure  of  iIk-  itpiiL-r  einl  nC  tlie  fi-inur,  one  of  llic  caqnts  iiiul  nidius, 
111  one  uf  till-  Luint'ru!!',  by  Muu.-<<t  \kl\U,  wiik-It  lii-alitl  wUhoiil  bti{»- 
pnrntioii. 

Amputation. 

Them  \b  a  class  uf  caso**,  fortunofcly  not  a  Iarj:e  one,  in  whirli  pri- 
uiarv  ainpiitnlinii  it.  fli-urly  imiiciitcil,  t-asfs  in  >vliirh  the  frn4*titru  is 
uuly  one,  urnl  Ninu^titiiL*?^  not  llti'  rai»:4t  iniimrtuiil,  uf  the-  injurlL'S 
iWtMved.  Tlw  extensive  dcitt ruction  uf  the  .aofl  |>arts,  NometinieK  also 
of  the  bone,  makes  il  evident  timi  the  limb  i-aniiot  be  «aved  or  that  if 
Havpil  it  would  Ik-  urieleMi^.     Tiic  only  cjucKtion  is  as  to  tliu  time  and 

JJacc  of  arnpiitalion.  I  nm  r«tnf)deiit  that  in  wmiip  of  th(>€  easei*  a 
imnal  amitiitafion  well  above  the  injury  sbouKl  he  rejcrtetl  in  favor  of 
diviiJon  of  Uit.-  reinaininjt;  ntft  |Kirt.s  at  the  n|i|R-r  limit  of  the  laeenitioii 
mild  tin*  removal  of  only  !to  nineh  of  the  n|i|M>r  fragment  a.s  can  Ih> 
c»>n%'eDiently  rcaclieti  from  tiic  surface  of  peelion.  These  are  the  atses 
in  irhieli  the  i^>l^  |uirt-  Iiavc  not  Ikhmi  torn  nnd  hrni.siil  al>ove  tlie  lint! 
of  ibfir  ilivision,  and  in  which  it  h  important  to  Nive  iin  miieh  as  jhis- 
|iMl-  of  ihi!  |tiij;;ih  of  the  limb,  nr  iu  which  a  formal  amputation  would 
rrificf  a  ci>nti;;iious  joint,  etiK-ciidly  the  km*  or  elbow.  Itecovcry  of 
onoTW  would  be  slower,  hut  under  the  protection  of  ai^icptiii*  the  stmnp 
wouki  bo  more  scrvievable  than  those  which  were  formerly  obtainwl 
aAer  xMnnuration  and  who.sc  defects  Icil  to  the  rule  of  pnietice  which 
now.  I  trunk,  ncinlri  rrvi-iioti.  Such  limited  experience  as  I  have  gained 
in  the  matter  ciiconnij;es  me  to  invite  consideration  of  it. 

l>oubt  as  to  the  ailvii<ability  uf  amputation  and  anxiety  as  to  the 
nvult  ifaniuntiilion  in  not  done  arine  in  thoHe  ea.»ei4  in  which  the  injury 
i»  not  clearly  destructive  of  the  liiub  or  its  uii(-'ftilncs!4,  but  in  which 
t\ir  aitfmpt  lo  save  it  will  iuipcril  life  by  the  prfijjrepw  of  an  infection 
iklniuly  present  or  certain  to  result  from  the  sloughing  of  the  bruised 
iLwoios.  U  is  a  {leeuliarly  anxious  tjncstioii  for  the  sui^eon,  fi>r  it 
hivolvis  hLs  n'putation  for  wiund  judgment  as  well  an  the  welfare  of 
the  patient.  W^i^hing  the  proluibilities  he  may  wi'H'ly  decide  that  the 
chaDoe  of  saving  the  limb  or  of  its  usefulness  if  save»l  is  not  sueh  aa 
lo  joittifv  the  taking  of  the  rinkti  involved  in  the  attempt  to  .stve  it,  and 
if  the  itatieiii   n'fu^'s  ninpulatiou  :mil  happily  haves  Ixith   life  and 

lb  the  a'lviec  to  amputate  U  likely  often  to  Iw  rt-ealled  a.s  a  reprtxieh 
or  on  emjr  of  judgment.  In  6uuie  cu^'h  il  U  urobabte  that  umier  tlie 
ction  of  anli?«>ptic:!i  the  <Ie<'i.siuu  can  be  delnveil  until  time  shall 
sb<m-n  the  full  extent  of  the  injury  and  the  ability  or  inability 
^^mntri>l  the  iufei^tion,  with  a  reasonable  expectation  that  a  later  am- 
patnlion,  if  mTc^^^iry,  will  still  be  in  time  to  save  life ;  but  in  other 
owes,  panicutnrly  in  the  middle-agcil  and  alcoholic  and  in  those  with 
rfmAM^I  of^n^t  and  ti^t^ucs,  the  infection  i.s  su  superior  to  the  organ- 
taroV  power  of  reftiittancc  that  if  it  is  alluwetl  to  Iweume  (idrly  estab- 
Ittbcd  death  in  inevitable.  In  the  first  set  of  cases  the  8urgcou  may 
Uiiiy  pbc«  rlie  re5|»gii^ibility  of  delay,  uf  taking  the  chances,  uftuu  the 
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iiatieiit  or  hiHfrifmlK;  in  the  latter  ho  lUUKt  thmw  tlie  wlinle  wi-ii^lil  nf 
Imh  opinion  nnpt's<TVfiIIy  ill  f:i\>  »r  nf  iimiK""!!!!!?-  nntpiitiition  tiiiU'*^^  liv 
is  tnrr-e<l  to  l)fHfVi'  (tml  cvcii  llml  will  Im-  unavailing;.  An  infittion  in 
»  nii(l(IIi--:ip'*|  )i:iiifnL  wliicti  iii  a  fr-w  hours  liii>  |it>Klur>*cl  n  i-<iii<lilioii 
of  ;ipiithy  »»r  siilxloliriiim,  with  hniWiiish  <itwiili»rulinh  of  rlii-  >kin 
extotuliiig  rapidly  upward  aud  a  tbrk  nfffiixivu  diMihiii^^'  from  ihtr 
wound,  cannot  be  nrrestt-d  bv  amputation,  except  jK-rhans  when  it  has 
not  K'lt  ab<»Vf  the  Uuvi:  or  i'll»ow  ;  but  one  which  i«  nutrKii]  nthrr  by 
Hbinidant  ftupjinmtion,  even  with  hi}i;h  iVvir.  bv  b'S.H  iriipli<^'uti<>ii  nftht* 
8*'nfa>riiini,  ami  by  a  slower,  n<hlit>li,  boj;^y  u-Jeniu  ol"  tliu  partii  iiUmt 
and  abovu  the  wound  can  ot^cii  bt-  wivetl  bv  uniput:iltf>n. 

An  inleivittinj;  anulyms  of  one  humlntl  ami  thirty-8<rvpn  vaM's  of 
eoni]iound  fnietures  of  long  Ijones  1ms  bf-en  made  by  Klanbcr.'  Ninety 
were  by  direet,  forty-w^'veii  by  inillnx't  violciKf.  Twfnty-four  art* 
cla.>-ifcd  as  tniuniatir  aniputatioriH,  priniarilv  ojHfnitcil  n)Hkn  ti.^  ri'-fuLiriM* 
the  stiiinii — one  death  ;  fourteen  were  In-nted  by  prininr\'  ainiMitnllon — 
two  dentil?* ;  fifteen  trealeil  ("onservativelv — three  deatlib,  and  two  suc- 
coHsful  Mt-^uidan'  anipuUtions ;  average  length  of  treatment  una  hun- 
dred aud  three  days. 


Compound  Articular  Fracture. 

In  theM*  c:iAe{4  alwi  eonservativu  treatiueiit  has  )rn,ineil  luneh  ailditional 
^runnd  ;  the  outlook  ami  details  vary,  a^  in  fraetnreof  the  shaft,  with 
the  cliumeter  and  extent  of  the  injury  to  the  ijoft  jxtrts.  In  add i lion 
to  the  principles  froverninfi;  the  treatment  of  simihir  fnieturew  of  the 
shaft  the  8uipK>n  has  also  to  eonsidor  the  eitnditi'ins  arising;  from  the 
iniplieation  of  Ihc  joint,  e^tjieeiallv  the  pitjbability  of  the  ext<.'n>ion 
of  siippur:ition  to  it  and  (he  ett'eet  upon  it.s  fuiK'tions  of  .sneh  !<u|»- 
pnration  or  of  the  injury*  itself.  If  the  wound  i»  tmiall  an<l  i-dean 
its  communication  with  the  joint  may  be  disregarded,  or,  nt  the  moist, 
driinas*'  <>f  the  joint  made  ami  ntnintaint'd  lor  twenty-four  to  forty- 
eij;ht  hours.  The  principle  in  any  east?  of  moilcratc  or  extensive  larora- 
titm  and  rontdsion  of  the  i*ofl  jxirl.  in  which  the  attempt  is  matle  to 
presfTve  all  the  articular  iiortiiinH  of  the  bone  ami  the  functions  of  the 
joint,  iH  to  protect  the  jonit  by  drainnj^e  aj^tinst  the  consonnenccH  of 
primary  infection  and  iigainst  later  infection  from  the  wonrni  itself  by 
iHnrinf;  the  earlv  eM'a|K>  of  the  exudates  of  the  latter.  In  the  more 
tverc  ca** — laceration,  splintering;  of  the  articrdar  end,  frw  mninui- 
liiealion  between  the  wound  nud  joint — dminnj^c  may  be  nin<lc  dintily 
Uirou(;h  the  wound  and  even  jKirtiul  excision  of  the  joint  may  Ih:  dune 
to  insure  itK  tlioroughncm. 

The  probable  effect  of  the  injury  to  deslrny  the  functions  of  the  joint 
miaes  the  qui-stion  of  resection  with  a  view  to  reslriet  the  los.s.  'Hic 
answer  varies  with  tlti^  joint  and  to  some  extent  with  the  vocjitioii  of 
the  patient,  for  at  &ou\c  jointfi  and  in  some  ooeuiialions  soliility  is  mnre 
nseful  than  mobility  witb  in.Hnflicient  c<mlrol.  '1  bus,  at  the  knee  anchy- 
losis is  prelendilc,  at  the  anUlo  the  removal  of  (be  astni;;alns  nuty  h-ave 
a  u»efid  limb,  but  unehyl<r>is  is  lK<ttcrthan  n-nrnvalof  (he  luwer  jMjrtiou 
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of  the  tibia,  at  the  elbow  a  stiff  joint  in  a  good  position  i»  more  useful 
than  one  that  is  very  loose  for  a  man  who  has  to  do  heavy  work,  while 
for  one  who  does  light  work,  using  maiuly  his  fingers  and  wrist,  even 
a  loose  elbow  would  be  better  than  a  stiff  one.  We  have  learned  too 
that  partial  resections  under  tlie  protection  of  the  antiseptic  methotl 

S've  much  l)etter  results  in  re8j>ect  of  mobility  than  they  formerly  did  ; 
us,  removal  of  the  lower  end  of  the  humerus  with  conservation  of 
the  olecranon  gives  usually  a  more  useful  joint  than  total  resection 
does. 

GENERAL  TBEATMENT. 

The  vital  indications  in  simple  fracture  of  the  limbs  rarely  arise 
except  in  the  aged  and  the  alcoholic.  In  tlie  former  the  shock  of  the 
iDJur>',  frequently  a  fracture  of  the  neck  of  the  femur,  occasionally 
proves  fatal  within  a  day  or  two,  or  the  strength  gradually  fails  and 
the  patient  dies  about  the  third  week,  often  with  symptoms  of  localized 
pDeumonia  at  the  end.  Against  this  there  is  little  that  can  be  dune 
except  to  avoid  dressings  which  give  pain  and  increase  discomfort.  I 
do  not  Iwlievc  that  the  recumbent  posture  increases  the  latter  danger 
or  can  be  safely  discarded  during  the  first  three  weeks.  At  a  still 
later  period  it  may  sometimes  be  advisable,  because  of  the  general  con- 
diticHi,  to  take  the  patient  out  of  l>ed  even  at  the  risk  of  failure  of  union. 

In  the  alcoholic,  it  is  important  to  maintain  nutrition  and  secure  sleep 
during  the  first  week,  and  to  give  alcohol  regularly  in  moderate  quan- 
tities ;  it  is  claimed  that  the  chance  of  an  alcoholic  outbreak — delirium 
tremens — is  less  if  the  patient  is  not  kept  in  bed,  and  for  that  reason 
an  early  application  of  a  fixed  dressing  is  advised. 

No  medication,  except  tonics,  appears  to  have  any  value  in  hastening 
or  assuring  union  of  the  fracture  except  when  some  specific  poisoning 
is  present,  such  as  syphilis  or  paludism,  when  mercurials  and  quinine 
are  resi)ectively  indicated. 


CHAPTER  VIII. 

delayed  uniox.  failure  of  union,  pseudaatiibosis, 

fai:lty  union.' 


Delayed  Union ;  Failure  of  Union. 

In  the  use  of  tlio  terms  tlelayed  vnifrn,  JU>rott«  uniofi,  and  ftiUnre  of 
union  or  jMiviulaiihrofiiSt  a  ctTlJiiu  vaj;uuness  of  tlifli;rcnti:itioii  is  inrvi- 
talilc  Ikk^iisp  of  till*  fn^nii'iit  hick  of  kiiowUMl^ufilK*  exact  unatuniiral 
utmtlitinns  ami  Ik^ciiusc  the-  time  rer|uisitc  for  the  complete  rc|Miir  of 
a  fracture  varii-!«  S4i  much  in  different  cases  that  it  may  not  be  pn»- 
Filde  to  say  wlictlier  in  a  ^ivfii  cuhc  the  pro<t>it.<4  Ili^  rnnie  toattlnndtttill 
or  i*  f«till  slowly  but  surely  continuing.  This  vaguenef*s,  mon^over,  is 
not  ttiniply  clinical  but  extend*^  aWi  to  the  nnatnmical  i-ondition,  for 
in  imwt  cartes  this  reprem-'nt**  a  j*tage  thrtMi^rh  winch  the  prooewi  of 
repair  commonly  pa^sses,  that  of  union  of  the  fnignients  by  n  l>ond  of 
fibrous  tissue,  and  the  abnormality  eoniiists  in  the  delay  or  failure  of 
tluit  lH>iid  to  os^iify.  Furllicrinore,  as  this  final  »tcp,  ossiftcjition,  is 
often  still  |K>ssib)e  after  a  delay  of  many  nionths,  a  caiv  which  futir 
deserves,  cUuieidly,  to  Itc  termed  "faifure  of  union,"  ooe  in  M'hicK 
t(|iecial  measures  are  pe<piired  to  excite  oi^stiiintlion,  ia  yet  identical, 
anati)mica]ly,  with  another  in  which  o9«ii(ication  will  follow  without 
other  aid  than  the  proloui^tion  of  the  usual  immubilizaiion.  The 
term  {>si>u<larlhn>si»<,  litendly  false  joint,  is  not  n>stricte<l  to  those  rare 
ca«es  in  which  stMue  of  the  eliantcterislie  anatomical  elements  of  a 
joint  are  present,  but  is  used  as  a  synonym  of  fuibire  of  union.  In 
CHsi's  in  which  l>ony  union  is  fnuu  the  first  uid<Miketl  for,  or  has  been 
deeme^I  unlikely,  as  in  mo^t  fractures  of  the  t«tella  without  opi'mtive 
treatment,  the  term  "fibrous  uuion"  i^  habitually  used  instead  of 
"  titilure  i»f  union." 

M'liilc  ilelay  in  union  is  not  infrequent,  failure  4if  union  is  mre. 
The  published  statistics  of  failure  difJer  so  widely  that  it  is  evident 
till!  .same  lr,i/tn  of  claasifimtion  has  not  Ikh'U  followi^d,  and  prul>ably 
those  which  pve  the  larpe  j>ro|)ortions  include  oatnes  of  delaynl  union 
and  |>ossibly  even  fractnres  of  a|Kiphysea  which  are  habitually  so  dis- 
placed by  attaeli(.'d  ums*'lcs  tliat  only  fibrous  union  is  prt^juble.  Kail- 
ure  is  m(»n>  fretnient,  actuallv  anil  ndativelv,  in  (lie  shnu  of  the  hunieniH 
than  in  that  of  any  other  Immic  (except  jK-rhaps  the  radius  and  idna), 
and  in  the  prime  of  lif'etluiu  at  any  other  ai;e.  It  must  be  reuu-mlieret] 
that  thcN!  Kt:itements  nnd  moi^tof  what  follows  nfluteonlv  to  theshafl.i 
of  the  l(»n(»  UuH-s,  and  <lo  not  iuelmle  fractures  of  the  bhort  Ihhics,  of 
a|Miphys«->,  iir  even  of  tlie  ntrk  of  the  femur. 

Fatholocy.     Allluui^h    the    anatomical    eonditious  differ  greiitly  in 

*  For  BlAtiittii-a  M«  Norriii;  Anierir»n  Jonrmil  uf  Ihr  MMiral  Hricnrc*.  1&I2,  vol.  Stix. 
Agntn'a  Snnvry.  ml.  i.  lliirU :  di«  Kmn-hctihrtK-hr.  Brrrnicrr-Kcnud '.  TnJt^.  *tv*  tnc- 
lurat  ftoiM-onMifliK-tni  on  iwndnMlinMies,  lt<il.  Kor  cxpcrtnunlBi  UDd)':  (.'omll  mdA  Cmi- 
6nj,  tifvut  dv  (lilr.,  Vltb  year.  Nv.  7. 
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tlHail  rlicy  niny  \ie  coiivcnicutly  elussifiod  in  two  groups,  one,  contaiu- 
in^  nKJ!(l  iif  llii'  t'li.sf.s  in  wlii(;li  iIr-  fniirniuntM  nre  uiiiloil  i-iiil  lo  t-iul  ur 
talvnilly  uiid  iimn'  itr  K-si*  rl)»*t'Iy  liy  liiin)iiH  (ikhul-,  :iihI  aiintlicr,  wry 
rare,  ill  wtiioli  :i  <iisiiiK't  joint  li;ts  former)  Itotwoon  tlieni.  The  varie- 
ties of  Uic  fiist  form  ar*'  very  niimeroiis,  the  variations  ili-|>oniliiig  ii|)on 
the  rrlativc  |»u»itionti  «if  the  fnij^nicnts,  the  extent  of  the  pivliiiiiiiury 
rarefuetiiin,  (he  amouiit  of  fihroiit-  ti.-^fiue.  uiul  thu  prcseuee  or  ulx^enee 
of  n  pPNliietive  osteitis  or  juirliiil  oAsitiaitiun  of  the  hoixl.  In  nlmrt, 
ibe  priMX'S*  of  re|i«iir  in  anv  <.'f  the  widely  diiVerent  forms  imposed 
u\nm  it  by  the  ehuructur  of  the  fmeture  and  die  displueeuieiit  may  U- 
arn?4cd  at  any  fH'rimI  iir  iiuiv  \ie  contiuiK>4l  nneveiily  hut  tttill  iiieom- 
|>lrU'ly  at  (HHerent  |>oinls.  Thus,  the  fni^jtments  may  lie  in  clofw  ap- 
position nmi  nnit***!  by  a  ?hort  firm  hond  with  only  ^li;;ht  motion 
lK»{weien  thtni,  or  they  may  overlap  in  snrh  a  way  llmt  tlie  iiiirfuces  of 
fnu-tiire  nri>  iio(  apiHisetl  and  the  union  ly  only  hy  the  thickened  inter- 
pcii^l  c«»nneetive  tiswiic  ;  or  the  disiphiced  end  nmy  be  enhirped,  with 
u!<l»fphvle^  extending  into  the  librotiri  boml  and  .stjianite  niHlules  of 
Iknm*  ilevelopi-d  u'ilhiii  it,  needinf^  only  a  :<Ii^ht  additional  nssitinilion 
fitr  e»»ntpleif  Ixiay  union  ;  <ir  the  efl'ect  of  the  preliminary  rarefaction 
(if  one  or  Uith  fmg'nieiits  nmy  not  h:ive  iK-en  eorreetetl  by  Mib.sei|nent 
tc-^ifii-alitdi,  and  tlu'V  n<nniin  <««ift  and  ^|><>n}:^-,  or  atrophied  and  ]M)inted, 
•ml  even  tiiw  pmcess  of  mrefaelinn  may  be  so  exagperaled  us  to  create 
ait  iliMiuct  a  ^ip  Itetween  the  frugnioiiLs  as  if  a  piece  had  l)een  removed 
or  i>\-eu  to  tran-ifonn  the  entire  shnl)  of  the  lume  into  a  librous  eoni,  or, 
afl  in  a  rase  of  tmetnre  at  the  lower  «'nd  of  tin*  humenis  rejxirted  by 
Ma<-li.(l,'  to  tmnse  tin-  dis:ippiaranee  of  tin:  epiiiliy--itt. 

Of  tbt'  t+'eond  form,  the  crt-.ition  of  a  j'tiiit  between  the  fragments, 
i^ly  a  fi-w  examplefi  have  W-on  r<KX)rded.  They  jslmw,  in  more  or  less 
ecmnletc  and  distorted  fomts,  joints  with  a  Hbi*oU;>  L-upiinlc  embodding 
cartibpniHiis  or  liony  luNJides.  a  envity  ei>n(ainiii(;  a  (iynovia-like 
iMinid.  and  the  end*  of  the  frapmcnti*  nximled,  cbtimated,  itMiallv 
cnlar):i-fl,  Mtnietinie:^  fnHHith  and  |Kili»lied  and  Minu-time^  <>overe4l  with 
[fibr\»n,-*  or  even  a  cartila^iimiis  lininj;. 

Etiolofy.  Ortuiii  Kcncpal  amdjtioiis  have  bei-n  decmc".!  a  cause  of 
tlclav  or  failure  of  union  eitiier  through  a  sjHrilic  puiM>u,ai>  in  «yphllif^ 
or  lfir^ii)t:h  a  ilelerinration  (tf  the  hwillh  (tr  a  lowerinjr  of  the  vitality 
induee«l  by  them,  a«  prej^naney,  laclaiion,  defective  nourishment,  and 
acotv  tli-«-Q^M-7 ;  bnl  it  i^  bt-vuud  «pU':<tton  that  the  canines  an?  n!>ually 
looU  iuhI  tJuit  the  iniiT't  iNnnnion  one  ijt  a  faidly  nOation  of  the  fmg- 
OMfnta  Im  t4eh  other,  itiehi<Iin^  therein  the  int<>r|KK<itton  between  thero 
of  inw*t*«lar  ti*-iie.  Others  are  defective  imien-ntion,  lli^eaf^:•  of  the 
bme,  inrtummation  on  thi*  .<4nrl:uv,  and  ileOwtive  ireulnient.  ]tut  it  is 
also  true  that  delay  ami  even  tailnrv  may  iM-i'iir  when  no  local  fir  ^-ti- 
irnil  ruiM*  itin  be  found,  whin  the  fragments*  arc  in  exact  apjxisvtion, 
■pil  when  the  p-nrr.il  condition  is  gixxl.  We  know  that  the  h'sw  the 
prinmrr  ilifpla^'oment.  the  more  exaot  the  r<'|>oMition.  an<l  the  more 
cDcnplett!   tlie    immnbilizntioii,  the  leas   is  titc  local  reaetii'n  and  the 

ijlliT  the  ^-allnf.  Ii  is  posf-ible.  then-fiire.  that  the  reaction — the 
jjr(ii-r,inrLi  nml  ihi'  exaj;j;er!ition  of  llic  hw-al  nutritive  prtx"*'**'!* — may 
be  li>o  slight  or  t^io  brief  to  eomplete  re|>air,  but  this  only  throws  the 
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f)ii(>8tion  further  back,  and  we  have  yet  to  team  why  the  rent^tion  is 
iiisiifliciriit  in  uiic  cast;  und  Huflieiciit  in  uthers  which  iirr  apmit'iitly 
ideiititail.  ][]  the  le^aiid  in  the-  fuitunii  u  condition  •K^ca.siunitlly  vxhU 
wliifh  i;;  not  found  where  there  is  only  a  Hinjjle  l«>ne.  Kor  cxaniide, 
the  fibula  unites^  but  the  rarefactive  process  in  tlie  tibia  i^  exaj^f'raiwl 
and  leaves  the  fiwnicntA  e^paratcd  bv  unite  an  inU;rval  oceupjed  by 
granulations,  and  the  ussiHciitinn  which  follows  is  not  active  enoujfh  to 
extend  entirely  neruss  it.  If  llie  bone  were  Mingle  it  Heeuis  not  uureu- 
Minniile  to  .•inppirsc  that  the  fragments  wnnld  be  bnKight  n(>:in'r  tngi>lhcr 
and  tfie  intermediate  granulations  stimulated  by  the  prcs-^urr  eaiiMil  by 
the  coatraelioii  t>f  the  nuisele.s,  but  here  the  fibula  hold^  the  fniguieiita 
apdirt.  Thisexaggeratixl  rarefaction  ran  njnieliniet^  Im>  dirretlv  obwrvpd 
in  eomiMJund  fractures, especially  in  the  s]Hmg>- tissue  near  tlie  epiphy- 
ses. '1  he  delay  commonly  observed  after  reseetion  for  the  relief  of 
pf<eu<Iarthr(i»is  I  attribute  to  the  ahsfuti;  i)f  a  periosteal  bridge. 

The  defective  relations  of  tlie  fragments  consist  mainly  in  a  <lis- 
plaeement  by  which  the  fractured  Mirfaces  arc  moix'  or  lesjs  widely  sen- 
uratctl  und  which  is  maintained  pcrliups  by  the  iiiter[io»iliou  of  musei<£. 
This  interposition,  which  has  occasionally  been  demonstrated  by  o|K'ni- 
tiou,  is  thought  by  some  tn  Ik  by  far  the  niirst  conimou  cause  of  failure 
of  union,  but  in  tlie  prt:sent  lack  of  ol>Hervations  the  opinioti  must  be 
det'me*!  ttx)  exclusive.  It  is  probable  that  when  interjiosition  o<N!urs  it 
is  by  penetration  of  the  sharp  jKjint  of  one  fragmeut  into  the  overlying 
muscle.  Another  form  nf  defec;tivu  relations  isironslituted  by  the  intt;r- 
poMtion  i>f  a  fragment  wholly  or  partially  detached  or  by  the  losi«,  iu  a 
coni{M)inid  fracture,  of  one  or  more  fragments  und  the  conse<pi(*nt  crea- 
tion of  a  cxinsidcnible  gap. 

Failure  by  defective  innervation,  as  shown  by  Bognaud,'  occurs 
when  the  trophic  nerves  or  nerve  centers  of  the  liud>  arc  Injured. 
Motor  or  sensory  {taralysis  without  injt]r\'  of  the  trophic  apparatus 
dcMw  not  delay  union.  R^gnnud  collected  six  riuscs  nf  failure  ol^  union 
of  fracture  oi  the  leg  with  paraplegia  due  to  injur.-  of  the  spinal  coni 
at  or  Ik'Iow  th<*  last  dorsal  vertebni,  while  in  others  in  which  the  iwiml- 
ysis  wa*  inwimplcte  or  the  spine  was  injured  at  a  higher  point  union 
took  place. 

L<K'4iI  ili.sea%»,  syphilis,  cancer,  etc.,  which  by  destroving  or  w>f>rn- 
ing  the  Ixme  lesid  to  "  spcmtaneous  "  or  *' pothoh>giiiii  "  fraelure,  act 
in  liki-  manner  to  prevent  repair;  and  deep  suppuration  in  tvm|K>uiKl 
fnielun',  which  is  usually  aK^ociatcd  with  necrosis,  is  a  frc*pient  cause 
of  delay  or  failure. 

The  presence  of  an  open  wound  exposing  a  fnictnre,  even  when  ^np- 

fmration  is  slight  and  superficial,  I  have  observed  in  several  en.'>e»  Ui 
»e  aeconipauied  by  marked  hy]K-nemia  and  softening  of  the  Imne  aixJ 
liy  great  delay  in  union  of  the  fracture  even  when  the  fnigments  were 
in  exact  ap|H)sition. 

Defective  treatment  includes  the  failure  to  correct  the  diAplnccmeota 
which  make  union  <lil1icult  and  which  might  he  corrected,  to  secure 
immobility  and  maintain  it  for  a  :>uf!icicnt  length  of  time,  and  [xisKiblv 

da  oU,  Tb^  d«  rub,  1078^ 


DELATED,  FAILURE,  OR  FAUITT  UKTOX 


115 


OCTlain  fiTTorn  of  commitwinn,  Hunli  tun  tlie  exceiuive  use  of  cold  Ufmn 
th<*  limb.  Of  these,  trwuient  movement  of  the  fnipments  iijxm  enrh 
othvT  has  long  Ix^n  rrcoEnized  us  a  potent  factor  in  delaying  union. 
It  may  be  due  tii  infiutficieat  retention  by  the  Hptint^  or  to  the  indo- 
cility  of  the  patient  or  to  the  manipnlntion  of  the  surgeon  in  making 
early  poussive  niutiou  of  a  neighlKiring  joint. 

The  retcim  of  mobility  aftor  nnion  ba.s  become  apparently  complete, 
u)d  even  after  tlie  [latient  has  used  the  limb  for  some  time,  \s  occasion- 
ally oliservc*!.  In  mo^t  of  the  cases  i)rolHibIy  tlie  union  ha«  only  Inn-n 
tibrr>n»,  altbiiu^b  close  and  firm,  an<l  fia.s  i^lowly  yielded  under  use;  but 
in  others,  in  which  there  h  no  reawn  to  doubt  the  solidity  of  the  union, 
the  caii&c  has  lK>en  a  local  uiflumniation,  such  as  ervhipclai*,  or  an  ulcer, 
so  acute  febrile  dif^a-^;,  or  8curvy. 

Symptoms.  The  pcrpistencc  of  abnormal  mobility  after  a  lapse  of 
a  prrtfxl  that  is  usually  largely  suOicient  for  union  coustitute»  "dc- 
laTc«l  "  union  ;  the  mer^^r  into  "  failure  of  union  "  is  a  matter  of 
cipioiuo  rather  than  of  exact  definition.  If  the  position  of  the  fra^- 
■norts  is  pHtd  and  the  mobility  sliglit  the  condition  siiould  bi-  deemed 
tnrifly  one  of  delay  for  a  much  longer  jwriod  than  when  the  local 
rvlalioDS  are  lc«*  favorable,  and  the  usual  treatment  of  a  fracture 
elKNihl  Ih*  continued  ;  the  iuHtaiit^^-s  are  nunierouH  in  which  union  liaM 
Anally  ticcome  complete  after  the  lapse  of  several  monthi^  and  without 
cxrrptionsl  measures.  On  the  other  band,  failure  may  be  predicated 
rvcn  liefore  tJic  usual  time  )ia>  [Hissed  if  the  [)ositJon  of  the  fragments 
is  very  unfavorable  and  the  mobility  slill  great. 

The  perKiritcnce  of  abnormal  mobility  is  the  |>atliognoni(>nic  sign, 
bat  it  if>  occaiiinnally  difficult  or  even  iiujiossible  of  recognition  cither 
bnaufie  it  h  very  slight  or  because  the  fracture  is  so  dot*  to  the  articular 
rtfi  oflhe  bone  tlmt  the  mobility  la  masked  by  the  niovemenl.'^  at  the 
jriint  :  uniler  micIi  eireumst;inces  the  functional  disturlKiim-  and  pain 
may  In'  the  only  symptoms.  The  abnormal  mobility  may  be  slight  ur 
very  free,  and  is  iii^ually  |}ainlcss  until  it^t  limits  arc  ajipronclied  or 
nacbrd. 

Functional  disturbances  \-arv  with  the  extent  of  mobilitv,  the  limb, 
atHi  tlic  amount  of  the  aH»M)ciatcd  mti.scular  degeneration;  it  nuiges 
(mm  ctHiipI*'t«*  ilisabilily  to  iutcrfcrence  w>  •'light  as  scarcely  lo  be 
D«4Mvable  ;  in  «»ne  nf  my  own  cjlucs,  a  comiwund  fracture,  the  patient 
MtolbfTcil  amptilatiuu  uf  tlic  It^  to  longer  delay,  and  others  liuvc  sought 
m  amputaliiin  ri'Iief  fn»iu  the  pain  of  the  mobility.  Others,  again,  am 
able  to  u»e  the  limb  with  the  aiil  of  a  brace,  and  some  even  without  it. 
Id  (Jm*  ahafl  nf  the  femur  the  disability  is  usually  the  greatest  and  is 
prartiailly  complete,  bnl  when  at  its  neck  tlie  limb  may  be  still  tpiitc 
nrfnl  ;   [  Iiave  sii-n  *'venil  such  ca«ea. 

TraatBuat.  When  delay  hasoccurrfd  and  the  local  <v)nditions  are 
ancfa  llint  union  may  rwisonably  Iw  hoped  for,  the  surgeon's  first  duty 

to  *«'k  for  and  coinlwt  any  general  condition  that  may  be  at  fault, 
ft.-*  syphilitic  or  malarial  iRiiM»ning  or  defective  nourishmeiil,  using 
iti'  ive  remedies  anil  tonic.-^,  and  perhaps  giving  preference  among 

lb  !■'  pho:i|ihonis  or  phosphate  of  lime.'     Then  he  continues  the 

iinmitbiUnuitin,  aiding  It  tbeo  or  a  little  later  by  massage;  this  still 
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failing,  \w  Imei  i-iioicr  of  »  mimlHM*  trf  miUI  mtnu^un-ji  tu  hastrii  t\w  pn»c- 
ess,  surh  Hs  tin-  tt)>|iliiiili<rii  fur  u  few  lioiir*,  oihv  <ir  Iwio-  ifiHrnUMi,  iif 
a  Immliij^'  nUmi  llii-  liinb  iiUivt-  tin*  i'raclurL-  tight  fituiijrh  lo  rtiiij* 
vt'TKiux  (Htti^ftion  aitil  HWf>lltti<;  (HiiT),  llic  |Kiin(iii^'' of  (Ih>  bklu  uilli 
itKlino^or  (lie  injet'tiuiiiifii  few  (ln>j>8nf  iin(!liir<'of  iiHline  or  of  u  10  \ter 
ount.  Miltitioii  of  tlieclil^triilc  of  zinc  into  tlicp<!nosf«nm  iind  the  tibmiiA 
bnriil  lit  (Ito  fmctnro;  or,  in  the  case  of  the  h-^,  if  the  niulnlity  i;*  nWf^ht 
ami  the  fRrgineitt  it)  jyootj  position,  he  anplie.-*  u  ftpliiit  or  hnwe  hy  tliu 
aiti  of  which  the  limb  c;iu  be  iise<i  in  walkuij;  witlioiit  t«N»  iiiiieh  rink 
of  ejiiisinjj;  dispiarement,  in  the  hope  that  the  irritalion  therebv  pi-o- 
dni'<'<I  at  tlie  fnicture  may  stimulate  the  pn«oss.  Bier  (j1Aif//n;iiVA#r 
Kfhiik,  11H)5,  N41.  I)  re<'4)inriiend^  the  hypodenute  injeeliun  uhottl  the 
fnieture  of  30  c.cni.  of  blouil  drawn  from  a  vein  nf  the  patient. 

If  these  al.-«o  fail  or  if  the  condition  calls  for  more  pronoiincerl  meas- 
ures, ho  seeks  to  prodtieu  a  sharp  rcaetlun  by  fVircibiy  and  widelv  bi'iuU 
ing  the  lindi  at  the  rnictiire,  under  ati  arm-sthelie,  so  a^  tu  (eartliv  Uind 
and  m<*astinibly  pnMlnee  tlie  eonditintiK  of  a  fri*sh  fracture,  or  he  pttA<^•« 
a  drill  down  to  the  bone,  with  or  without  iiieiHiou,  and  [wrforotes  tho 
ends  of  the  fRi^nieiit.s  at  wvend  |Hiii)l.-«.  Ilone  and  ivory  iH-pt  have 
bcon  insertt-il  into  Imle^^  thus  inaile  a?td  withdrawn  after  a  few  day^  or 
weeks,  but  uppaivntly  with  no  udvantnge  over  simple  drillinjj:. 

KhK;ln>]yHis  lias  a!w»  been  used  with  advantage^  the  ueedio  being 
puflHod  into  the  liond  Itetwocn  the  fragmentit. 

Finally,  the  surgeon  may  freely  expose  the  fracture  by  incision,  rcswA 
the  emU  of  the  fm^menUs,  bring  them  into  close  and  exact  ap|>o.<iiiion, 
and  mH-un>  them  then*  by  ext4>rnal  dresf^in;;  with  or  without  the  aid  of 
s  suture  or  other  fastening;  appliwi  <lireetly  to  the  bone.  In  the  pre- 
otHliug  chapter.  I  have  given  reasons  for  thinking;  that  the  pn>?icnce 
of  a  |MTmauent  uietaltic  Kiiture  or  pin  interferes  with  the  prrx'e^Mra 
by  which  alone  union  can  be  accomplished,  and  I  must  ro|»nil  my 
belief  that  sutlieient  security  can  Im?  j^iveii  by  an  external  dn^^inp, 
and  that  the  ti-*ofnlness  ot'  a  suture  is  limited  to  keeping  the  fniymeuta 
in  [Nisition  iluring  the  application  of  that  dres!)in^.  No  stilirn'  tlut 
can  properlv  be  used  is  stmng  enough  to  rtdieve  the  sut^^'ou  from  the 
necessity  o^  jjreat  care  in  liandlinj;  the  limb  during  the  application  of 
the  dressinp,  not  because  the  fragments  have  a  jjreat  teuuency  to  ^l^p 
apart  lalendly,  but  because  the  angular  deviatiims  which  an?  certain  to 
take  phuM>  bring  a  gn>^it  bn'Jiking  strain  ui>on  the  suture.  For  this 
reason  I  believe  (hat  if  any  sulurc  is  us<il  it  should  be  nf  catgul  *tr 
silk,  and  tied  loo^^dy  so  as  to  |K-nnit  angular  deviation  within  a  nunU 
erate  nuigt!.  The  best  securily,  I  iM'Iievi-,  lies  in  making  the  vtuU  of 
the  Itone  sipiare  and  then  liaving  an  lu^t^istant  preut^  the  lower  ticgment 
of  the  limb  forcibly  against  the  up|M'r  one  until  the  drt\ssing  has  Ihjcu 
cHimpleted.  I  have  suceefvsCulIy  operal***!  upon  at  least  six  coses  of 
failure  of  union  of  the  femur  in  this  way  and  without  suture.  I  may 
add  that  1  have  seen  ob  uuny  cases  of  pseudarthrosis  i>r  the  \vg  that 

*Qwilhti>r:  Lr"i>  UMieal,  Jaixi  snd  Jaljr,  IW7.  r«por1ii  tb«<  Mircraonil  mm  ta  Iwii  r»w« 
of  Ihft  tbyroid  <'K(ni4-t  lo  nnse  oonMlfdaUoD  afl«r  <l«-lsy  of  iiU>iit  thnw  uiantli*,  Iba 
rvitfOj  Wit*  iix*<l  for  b>'twt.*«ii  ihnm  uid  foar  we»lui  «nil  uiiluu  was  tliau  utvUtebnl.  I 
iMVtf  «iitfil<tjv<l  il  ill  two  csMA  witbont  reeosulaablA  twuuttt. 
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|j(*en  iinsunM^iwt'iilly  Hiitiinsl  with  -silver  win*,  nnd  in  nil  of  tlioiu  I 
liavc  fi»on()  at  thi^  •u'otiul  <>|kenttiMii  tlu-  wire  lying  Wm:  and  HonirtimeH 
timkpit.     (.Sf  uU.  I'lau-  XXXIX.,  lig.  2.) 

If  nn  ri'^t'iioii  liie  t'liil  t>r  the  lM>nt*  \»  fonii<I  thickcnod  nnd  dense  I 
drill  it  in  ■^•vornl  jtlrtrcs  in  nnicr  lo  pnttiinte  its  nirt-taftinn  Ky  ineitu— 
inj;  \\ic  ami  nf  irritatiuPr  und  uiuli-r  HUfli  ^.■in■ulll^t:lnn■?*  the  n^c  I'or 
iwti  iir  thnre  wi.'oks  nf  a  fiilk  or  other  n'movjihlo  siitnre  ini;;hl  further 
ihc  vernif  aim  ami  tliei\>by  bo  advanta|^<<iUn.  In  the  hutiu-rns  and  in 
ihf  iMmPA  of  Ihr  forearm  I  have  u»(h|  bnth  ahMirkdile  and  ii'ni|>i»niry 
•lilk  lii!ntnn>!(. 

A  ifin  »f  Uine  or  the  thi^h  l>one  nf  u  fowl  \\w>  isonu>tiDio<>  Ikhmi  iu- 
»xl  intn  the  mr<lull:irv  eanal  to  hold  thi*  fhijrinents  t<tj»etln-r;  if 
U  is  nreservetl  it  may  heal  in,  Km  it  usually  needs  Xa*  he  removiil. 
WlH*n  lailiin.'  of  union  h:is  l>een  due  to  lofis  of  hone  the  gap  has 
Hifnirtimes  liecn  filled  anil  union  ohtainod  liy  pirres  of  frpj^h  or  drealri- 
6f><l  Inini!  over  which  tlic  sntt  piirts  are  eh>w<l  l>y  primary  healinjr. 
Al>^duie  «se]>«is  is  nei-w^ary  to  smvoss,  Ap|Nirontly  (lie  pti-ee?*  act 
»»uly  fiieehanietUly  hy  fumitdiinp  a  framework  within  ami  nrouiid  whieh 
the  ^nnnIation>  ^row  and  by  tillinjr  the  -iiKiee  which  if  h-fi  to  be  filled 
t»v  i)h-  slowly  forming  (rninulations  u  ottld  collei-t  the  exmlates  and  thii.s 
Civor  the  spivad  of  ehanre  infection.  It  liaj4  also  \*ev\\  pni[K>.s(Hl  fo  fill 
pnp  with  piiwderril  raleined  bone  on  the  theory  that  it  would  e<iiially 
U  fill  the  >p:ie«-  and  si-ne  as  a  fr:imework,  and  would  aUu  wipplv  the 
lime  ki1l>«  mi-de<l  fi>rf  hi- formal  ion  oflHUie.  The  plan  eomtnenils  ilself 
by  its  ^implicily  and  pleanliness,  for  the  powder  csin  be  perieetty  sler- 
iliiw^  by  nrc,  and  I  have  thought  it  might  also  lie  useful  in  delaved 
ijMMind  and  even  simple  fra<'tnn'S,  the  [lowder  iK-inp  iHUireu  In 
»np  the  gmnulatitms  or  introtluw^l  througli  a  bypodi^rmir  iiei>dle 
mixeii  with  waier. 

\S  Ih'ii  iojis  of  ^uUttxinee  has  fiecurred  in  one  of  two  panillel  l>ones,  as 
m  thp  Ic^  or  forearm,  it  is  ustuilly  advisable,  if  the  gap  h  not  tm*  lai'^e. 
a  rorrcftprtnding  piece  from  the  other  Itone  h)  tlial  the  frag- 
>f  (lie  finrt  can  Ix?  bniughl  into  contact.  When  the  (jap  has  l>oen 
vr  in  the  tibia  a  (totid  limb  has  lieen  obtained  bv  dividing  the  fibula 
ftml  uniting  it>i  lower  fo^iueiit  with  the  up{)er  segment  of  the  tibia.  In 
timv  the  Ume  en1argri>  sunieicntly  to  make  the  limb  i^tnmg  and  iiM-ful. 

Faulty  or  Vicious  Union ;  Union  with  Deformity. 

The  luenf  thetv*  terms  is  restricted  to  eases  in  which  the  deformity 
or  per-ititeut  diriplaeement  differs  notably  from  the  re«ull  usually 
MlilaiiH'il  after  that  form  of  fnicture :  (lie  term  is  not  applied  when  the 
irrr^tlaritv  i«  »*lighl  or  ertnunon.  Thus  it  is  not  apphetl  to  nuHlernle 
■iNirlcnint;  by  overriding  in  obli(pie  fractures,  to  the  ^hoi-tcning  and  out- 
wu%\  nitjiti>m  commonly  seen  alter  fracture  of  the  neck  of  the  femur, 
or  to  iIm-  di-flirmity  of  tJH?  wrist  wi  fn-ipiently  wen  aflcr  Colles's  fnicture. 
In  "hitrt,  it.-<  iiM-  implies  a  t-otidilioii  (hat  might  and  should  liiivr  Itfcn 
aviwinl. 

Anv  tif  tlk'  p<»wtible  di.>>phi<-<-m<-u(i4  after  fnielure  may  remain  unooiv 
r>ri»|  and  produce  lliis  iNJiidiliou,  but  the  mi»t  eumnifXi  are  niarketl 
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angular  displacement  or  rotation  after  fracture  of  the  shaft  ami  tmns- 
verae  displawnient  with  overriding.  Excessive  si/^  of  the  culluif  is 
sometimes  inclndwl  in  thirt  group  and  so  is  the  inehi^iun  in  the  callus 
of  muscle,  tendon,  or  nerve.  Tne  ill  result^!  are  not  limited  to  the 
ehinige  in  the  appearance  of  the  liml>,  which  is  often  markr<l  and 
((nV-nsivc,  Imt  iiH'liKh?  altwi  an  iiiterft-rence  with  function,  which  may 
uniount  til  wnn]tl(*te  diriahility  by  shortening  of  the  limh,  hy  the  ilevin- 
tion  of  its  lower  segment,  or  by  restricting  the  niovenients  of  a  uej^h- 
lioring  joint  either  directly  or  indirectly  by  implication  of  iu  musrles. 
Thus  angular  displacement,  with  or  without  overriding,  after  fracture 
of  the  thigh  near  the  midilln  nvay  pro<lnec  a  t*hortciiing  of  several 
inches;  angular  displacement  after  fracture  of  the  leg  may  so  niise  the 
he<'l  or  toes  or  invert  or  evert  the  foot  us  to  make  it  difficult  or  impos- 
i<ili]e  tn  place  the  sole  nquaivly  ()n  the  ground  in  walking;  Iransveri-e 
displacement  Uickwartl  or  forward  close  above  the  cU)i»w  may  limit 
flexion  or  extension  respeelively.  more,  I  think,  by  cicatricial  iniplica- 
titin  of  lliL>  muHcle  tlian  by  contact  with  the  bones  of  the  forearm. 

Treatment.  The  method  of  tn>alment  varies  with  the  solidity  of 
niiion,  and  therefore  to  s^^me  extent  with  the  length  of  time  that  hoA 
elapsed.  As  iM'rsistent  displacement  is  often  a  cause  of  tlelay  of  union 
and  of  early  weakness  of  the  calhiH,  it  is  |tosgible  to  correct  the  puiu- 
ti'on  by  the  hands  alone  at  a  much  later  period  than  under  better  con- 
ditions; thut  is,  an  angular  <lisplarenient  can  thus  be  eorreetetl  by 
forcibly  stniightening  the  limb  with  the  hands  or  with  the  knee  iires.<eil 
npiinst  the  proje<'ting  angle.  But  little  improvement  in  overriding  x-i 
to  be  expected  from  such  means  because  tlic  cicatricial  condition  uf  the 
soft  (Mirtj)  which  maintains  it  cannot  often  thus  be  muditit>il.  A  few 
cu<e«  have  Iieen  reported  in  which  continnons  traction  has  been  quite 
eflicient.  Gradual  stniightening  has  occasionally  l>eon  effecled  by  a 
lateral  bracts  with  transvers*-  I'lu-itio  pressure  at  the  angle. 

Kefntctun*  by  specially  devise*!  osteoclasts  has  been  ranch  employe*! 
in  the  past  for  llie  correction  uf  augular  deformity,  but  ha.^  largely 
given  puice  of  late  to  open  operation.  Some  of  tlic  instruments  are 
ver)'  powerful  and  accurate  in  the  application  of  the  force.  Union 
after  earlv  rcfracture  niav  l)c  eunlidently  e.^pectw!  to  require  \es»  time 
than  after  primary  fracture.  A  serious  obstacle  to  Huceefts  may  exi?>t 
in  the  iiermiinent  retraction  of  the  sjtft  jwrts  on  the  concave  <iide  when 
the  iletormity  has  long  existe<i.  The  otmdition  then  resembles  that  of 
a  bent  Ikiw,  and  as  tlie  length  of  tlie  Mift  jiarts  determines  t!iat  of  tlie 
lindi  the  latter  cannot  be  increased,  and  the  Iwne  can  Iw  straighteneil 
after  breaking  it  only  by  forcing  the  ends  uf  the  fntgrnents  pa»t  eaeli 
other,  overriding. 

O<teot4iray  meetj<  tlie  intlications  in  the  same  manner  as  Ortteoclasis, 
but  more  widely  and  precisely,  for  it  not  only  injures  divisi*in  at  the 
cliosen  point,  but  it  also  jiemiits  the  correction  of  lateral  displacem<'nt 
and  tlie  removal  ui'  a  V-shiipc*!  or  longer  piece  if  the  eon<!ition  is 
that  mentioned  at  the  clos<' of  the  preciiling  |>aragraph.  With  .'<tri».'l 
attention  to  ase|»sis  retxivery  is  likely  to  be  as  uncveulfnl  as  after 
ocleiHrliisiK,  but  It  will  Ih-  notalily  j^hiwer  if  bone  is  excise<l.  Unless 
anatomical  reai«ons  to  the  eontrar}-  exist  the  incision  sliould  be  made 
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longitudiinlly  at  or  near  the  mart  pn^eotiDg  port  of  tbe  bone,  and 
Aoold  be  loi^  CDongfa  to  pennit  free  exposure  eiui  eae;^  aooees  to  it : 
Ae  nuungement  of  tbe  bone  will  be  determined  by  the  lela^HU  of 
die  fiagments  end  by  tbe  end  in  vieir,  bat  in  oue  of  ezoiaion  eveiy 
eflbrt  duald  be  nude  to  maintain  the  oontinai^  nH  tbe  perioetenm  on 
Otte  flde  and  to  restore  it  by  RDtare  on  the  otner  at  the  end  of  tbe 

In  articalar  fnctnre  with  displacem^ity  sncb  as  Pott's  firactnre 
above  mentioned,  tbe  bcme  can  sometimes  be  restored  to  place  by  o-pem 
opewation  with  oonsiderable  improvement  in  function.  I  have  un- 
proved the  condition  in  a  number  of  Pott's  fiactares  in  this  way ;  and 
m  one  of  acoid«ital  refracture  of  dM  outer  condyle  of  the  humerus 
in  whidi  the  primary  fracture  (two  years  previous)  had  resulted  in 
nnniiidf  table  limitati<m  of  motion,  I  ezpoeea  the  fracture  by  inoision 
becanw  of  ntm-rednoible  duplacement  of  tbe  fragmoit,  and  was  able 
an  to  plaoe  it  that  tbe  range  <^  moti<m  was  subsequently  increased. 
nMuly  a  like  advantage  could  be  gained  fay  a  deliberate  osteotomy 
and  shifting  of  the  fragments. 

An  ezoeanve  portioa  of  callus  or  a  projecting  fragment  whidi  causes 
pain  me  nlonation  of  tbe  skin  by  pressure  can  be  removed  by  the  chisd 
ormngear. 


CHAPTETl  IX. 

OENKUAL  rKt)ClN<>SIS. 

TitK  prngnosis  after  fractupo  invnlvcp  ron«iiU'ra»inn  of  tlip  effwt^  nf 
till?  injury  in  res|K!ft  of  the  |injloninittoii  »»f  litV.  (lie  pn.'i'f'rvniinn  nf  tlio 
limb,  ib*  u.si'fiilnf.s»  if  pn'StrvtHl,  anil  the  tiiiu'  ii'niiinil  fttr  n-fnviTV. 
Tlio  fjictors  irt  the  prcM^n<wis  hjive  hocn  (ronsidcRHl  in  (k-Iaii  in  Htv  pn-- 
etilinfi;  chapters  aiul  will  only  be  grou[)etl  here  fur  a  more  urjnveiiient 
gCDcnil  review. 

The  projjnoxis  varies  witli  the  nj^  ami  romlitiou  of  the  jKilJent,  tliu 
prwilion  and  cliararter  of  the  fmctnre,  ami  the  rornplieatioiis  present  or 

The  Patient,  fiex  docs  not  afTcci  the  prt>gnofliR.  Aye  hoft  a  con- 
ftiderable  influence;  llie  younger  tlie  patient  the  bettor  the  pro^ioeis 
iMTOiuse  in  the  younj;  fractures  unite  more  ea-sily  and  promptly  than 
ill  the  adult,  and  advancing  yearn  )nen>ase  the  |)ri>babiliiv  of  dltuin- 
inbe<]  vitality  nnti  of  the  presence  of  eonctitutionnl  dyfeni-ia*.  In  thn 
old  the  prf>)raosi!i  is  wm-si-  in  re^juvt  of  life  lieeanse  tif  their  diniinishi-il 
nbility  lu  withstand  the  sh(K:k  and  to  liear  pruloni^'il  e*Mitinenient  to 
IhhI  and  jKiin,  and  worst  in  respect  of  funetitoi  I>ecjiu«e  of  the  prenter 
didifiilty  with  whieh  the  afrccte<l  t>olt  parl.s  and  jii)nl:>  re^in  tlieir 
ori);iiial  eonditioiiH.  The  reduction  of  vitality  by  dr;;ini'nilioii  or  ili>- 
iiiiiv  <(f  variont*  oi^in«  may  have  a  i«imilar  effei-t.  ('hnmir  aleolmlisin 
CX|Kn*es  to  an  outlin'ak  of  di-liriiuii  tn-mms  and,  as  does  also  advane<-d 
age,  tn  the  si»-<*alled  liv|iostati<'  pneumonias. 

Sadden  death  by  jnt  or  jnihiumartt  rmlmf'umt  im  |ML>tsilde,  but  very 
rare,  at  any  ape  and  with  aliiinst  any  form  of  fnirinre. 

The  Fracture.  In  coniimund  fraetun-  ilic  iinijrnosit'  i(>  worse  in  every 
rwpist  tlian  in  hiinp]<>  fmetun-,  aiwl  worsr-  when  by  din'«l  violenw  than 
by  indirt^'t  viidenee  bei-aufte  of  the  n-*unlly  jjrealer  extent  and  severity 
of  ihe  ahsociate*!  JehiouB  of  tlie  soft  [larts. 

The  fnirlure  of  the  slintl  of  a  long  bone  p>n<'rally  lieal^  willi  some 
shorteniiijE:,  the  ehief  exception!^  being  the  ineontplote  and  :'ub|ierioKU'nl 
fmetures  of  the  young  ami  tran^verM-  fractures  in  wliieli  lateral  ami 
nngidar  drsplaeementH  e:ui  Ih-  nMliieeil  or  pn-ventrd. 

Knu'tnrcs  f)f  tin-  short  i»r  sp»ng\'  Imnes  biid  pnuiipilv,  but  the  ilis- 
pliieemcnt,  with  or  without  eni?-liing,  eiinnot  usually  be  fully  e«irr<-<-te4K 
Kmelnre  of  tbe  ^jMingii'  end  of  a  long  Ihiuc  usually  heals  more  ijniekly 
than  fntetun'  of  the  shaO,  but  iM><'asion»lly  tlelay,  or  even  fiiibire  of 
union,  is  ^ireasioncd  by  exagv'i-nttion  id'  the  preliminary  ran-fartive 
pnKH'ss.  Kraelure  i>f  a  flat  Ihum;  is  rulher  fntiuently  followed  by 
exairtrerateil  formatinn  of  <-;dlus 

Kraeture  of  one  of  two  iMirallel  anri  (vuuteeted  bones  (U-g,  forearm) 
\»  mure  easily  maiiagetl  and  hat)  a  lietter  prognosis  timn  frneturc  of  both 
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or  of  a  ^injflf  Imidp,  bpcaiit^  tlie  iinhriikeii  one  acts  an  a  Rplint;  an 
oxiiption  lo  this  is  found  when  the  fracture  is  aee«m|vanie(l  by  a  loss 
»if  >nlistai)ee  uhleh  i*n.-ale.s  a  jj^p  l>i*t\v*.>cii  the  I'ni^nieiits. 

Artieiihir  fnu'tnre^  :iiiil  fnictiin'.'i  near  ihejuint.'i  are  ei^porlallv  linlile 
tit  l>e  ffillnweil  by  limitation  of  niolioii  in  the  joint ;  at  the  kneo  uiid 
elbow,  and  U*  a  hii»  extent  the  slimilder  and  hip,  this  in  the  rule. 

No  j*enf*ral  statement  iif  value  can  be  made  as  to  the  time  rrvjiiire*! 
lo  reaeh  the  final  result  after  fnicture  or  ns  to  the  completeness  of  reslo- 
raliou  of  funcLiim,  and  the  .-^talii^tics  tliat  linve  lioen  colh-eitd  are  jirae- 
timlly  valueloHs  IjiTau^v  they  do  not  enmplelely  <lisertmin:ile  iK-tueen 
the  differ»'nt  forms  and  ojces  of  the  patientin.  Each  fracture  or  at  least 
I'll  obtss  of  fracture  must  be  ju<ijred  by  itself,  ami  in  many  n  jriven 
there  ran  be  no  preat  certainty  that  it  will  not  vary  widely  fmm 
the  average.  As  I  write  ihi;*  |Mira)L'nipli,  I  have  jnsi  visited  a  |>alient 
who  bnike  the  outer  ]Kirii<)n  of  the  head  of  the  Libia  seven  months  up) ; 
I  pri-^liete*!  gre:it  h'x*?'  of  motion  ami  was  pratitieil  when  at.  the  enti  of 
abnni  four  month?  a  mngc  of  45*  bn<l  been  obtained,  ami  vet  within 
llir  Inst  two  months  thai  raujire  has  l»een  increased  to  00°  uunernatuiid 
UM'  of  the  lind>.  I  think  it  ain  pn>|M>rly  he  said  that  an  inicompli- 
csled  fmeiure  of  the  shat't  of  the  lonp  bone  of  the  arm,  foreiirni.  or 
leg  wriil,  in  the  pn-al  majority  of  ttise.*,  hwd  wilhoul  any  ditninution  of 
the  (iimtng  ciipncity  of  the  [tatient  aOer  nix  months,  and  that  almdi^l 
all  the  remainder  will  have  reachefl  the  same  condition  in  a  year.  In 
fractures  of  the  shaft  of  the  femur  more  time  is  requin-d,  and  the 
numltrr  of  those  who  will  remain  nuire  or  less  disabled  is  pn':iter.  Ah 
middle  life  i-  )wsm^I,  the  ability  of  the  patient  to  ada])t  himself  lo 
rhanp^l  eonditiiuis  is  lesti,  the  joints  are  moi\'  likely  lo  Ik-  stitVene*!, 
an*i  pnin  in  the  limb  after  fatipue  or  when  the  weather  is  cold  and 
damp  is  more  eoninion.  The  latest  statistics  I  have  se<<n  ai-e  those  of 
I.irHrw '  and  KjinisiM'rger,' collected  from  the  rcf-ortls  of  Aid  SK-icttest. 
I>ww'^  were  of  107  simple  frietnn'f*  of  the  lejr;  oidy  one  was  |M*rnia- 
nmtlv  disabled,  the  others  re^faiinil  ibeir  earning  eu|*aeity  in  an  nveni^ 
of  KM  days,  70  per  o'nt,  in  *M  days  cwh. 

liftnisperperV,  of  H.i  fnietiires  of  the  lejr,  given  in  more  detail, 
»JHiw  rxmipletc  earning  cafiaoilv,  after  sJmpte  fracture  of  the  shaft 
of  iKtih  lMin(*s  heidtnl  without  defomtity,  restoreil  in  most  during  the 
fir^t  »ix  months  in  a  fi-w  not  until  the  tlunl  or  fourth  year;  in  tItoH' 
that  ht-nl'^l  with  deformity  (.'W  per  cent.)  the  i-estr»nition  was  e.int|ilete 
in  2!*  |x*r  eeuL,  in  the  remainder  the  loss  wa.«  g<!nerally  less  than  25 
per  r<>nt.  iH  tXw  eom|K)nnd  fmctnn's  of  the  shaft  complete  restora- 
tion  followed  in  32  |)er  cent.,  the  loss  in  the  remainder  was  tisually  less 
titan  'I't  jM-r  cent. 

"  If  fnu'tiires  of  the  malleoli   there  was  recovery  williout 

•1  ■!    |>er  cent.,  with  deformity  in   .'W  per  cent.;  of  the 

former,  rr^Diration  wa-*  e4>niplete  in  75  |>*t  cent.,  of  the  latter,  in  2.'l  |>er 
esCTil,  TwiMhirdfl  of  all  resume*!  work  during  the  lirst  six  mouths, 
nnr-tliin)  during  the  tM.>eoud  six  montlu.  After  compound  fracture 
there  was  always  some  lofU. 

'  '       -     »-     ■     '       '    iichrift  f.Ctiir.  vwliliv.    Ahclr- iiiCnnlnilb.  r.  Itifr,  iNOT.p.  ATu, 
<  ill-*  Wi'irlt'iiiti,  uintt    I^iitlir>vi.-rrirM.     Alwlr.  iii  0>rilnilb..  1S97, 
f   .  Arrb.  kliii.  tliir  ,  vnl.  p-l,  ii   ji.  fM 
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After  fracture  of  the  fibula  restoration  was  always  complete,  but 
sometimes  much  delayed. 

Sauer '  in  111  cases  of  fracture  of  one  or  both  bones  of  the  leg  or  of 
one  or  both  malleoli  (Pott's),  found  complete  restoration  of  earning 
capacity  in  75  per  cent,  after  16.4  months.  The  percentage  \*ariea 
from  nearly  100  in  patients  under  twenty  years  of  age  to  about  33  j>er 
cent,  in  those  over  fifty  years. 

Tiie  more  unfavorable  estimates  of  results  in  respect  of  earning 
capacity,  notably  those  of  Lane,  are  entirely  out  of  accord  with  my 
own  experience  an<l  observation.  I  recently  sent  letters  to  all  the 
patients  who  had  been  treated  in  the  New  York  Hospital  for  fracture 
»f  the  lower  limb  during  the  previous  year  and  received  answers  from 
twenty-six  as  follows:  Neck  of  femur,  3 ;  limb  nearly  useless.  Shaft 
of  the  femur,  4;  limb  as  useful  as  Iwfore  the  injury.  I>^,  10;  in  7 
as  gcHxl  as  ever,  in  3  good,  hut  with  some  pain.  Pott's  fracture,  9 ;  in 
6  as  g(KHl  as  ever,  in  2  fairly  good,  in  1  baa. 

'Sauer:  Beitrage  zur  kliii.  Chir..  vol.  4(1,  p.  184. 


CHAPTER   X. 


FRACTURES  OF  THE  SKCLL. 


Thk  function  of  the  cranium  is  bo  lai^ly  limiteil  to  mcclionical 
prrMwtioii  f»f  tin*  hniiti  and  it.s  aiinexu  from  exteinul  violeiicf,  its  Irjo 
lurr  in  a  pn-ut  ntujorltv  of  msc^  involves  aftir  rw^very  so  slijjht  an 
iotcrfrrpnco  wiih  Um?)  function,  iind  trejitnipnt  mn  do  wi  little-  to  dlniin- 
i>U  tills  intcrfen?nw.  tlmt  llic  importance  «»f  llto  injnrv  lif^  ulniont 
wholly  in  the  aHt^ocialed  injury  of  the  brain  and  in  tbi'  later  intlani- 
malon,'  or  di'jrtMifrativy  prwci^ses  thcifin  to  ivhicli  that  injury  or  tlint 
<»r  the  overlying  s«ift  parts  may  ^ive  rise,  and  its  ei^nsidentlion  fulls  in 
(he  majority  of  cai»es  rather  uuder  the  rubric  of  injur)-  of  the  brain 
tiian  under  that  of  fmctnres.  It  is  unfortunate  that  these  injuries 
>hould  lie  so  universally  classt^d  as  fractures,  for  thi.s  leads  to  an 
undue  fixing  of  the  attention  niwu  the  lesiim  of  the  iMme  to  the  exelu- 
»ou  or  minimizing  of  tliat  of  the  brain  and  to  undeserved  reproach  for 
OOCHMmal  failure  to  reeugni/xr  the  presence  of  frueture.  It  »ihould  be 
raaembertHl  that  (he  violence  which  cause.<«  fatal  injury  of  the  bniin 
tnp-^her  with  fracture  of  tlie  skull  niny,  under  slightly  changed  con- 
tlitions.  canso  tlic  former  without  the  latter,  and  that  in  a  hirgc  projMir- 
I'ttm  of  fatal  ca^eA  the  fracture  is  merely  an  incident  without  any  direct 
rt'lation  to  the  fatal  residt  or  only  with  that  of  having  made  the  causa- 
tivr  lesion  |K>s>.ible.  On  the  other  hand,  there  is  a  class  of  fractures 
in  which  the  leHions  are  entirely  local  and  limited  to  the  hone  an<l  the 
uverlying  soft  part#,  or  in  which,  if  the  contents  of  the  cranium  are  at 
all  injoreid,  the  injury-  ia  limitc<l  to  tlie  innncKliate  ncighlHirhiKMl  of  the 
fnuTturv.  In  the^  the  fracture  is  the  e.sr^ntial  tesioti.and  the  tRiitment 
»  almost  wholly  dirc-ctetl  to  it.  Between  these  two  forms — generalize<l 
contusion  of  the  brain  and  its  envelopes,  with  or  without  fnicture,  and 
cir«nm»nl>e<l  fracture  with  or  witlnnit  l<K'alixe<l  injury  of  the  brain  or 
meningci* — there  are  others  in  which  the  chamcter  of  the  fracture  and 
il*«  luo^lc  of  pro<1uction  are  exaggerations  of  thoee  of  the  seerjnd  group, 
and  the  eflect  upon  the  conti*ntH  of  tlie  cniiiium  those  of  the  first  group. 
Tn  the  first  gMun  the  fracture  is  usually  fissured  and  almost  always 
roerupiefi  or  extendii  to  the  base  of  the  ^kull,  and  hemorrhages  ■mvering 
a  huge  area  though  limited  in  amount  of  extravasated  bhxMl  are  found 
ypoa  the  snrface  of  the  brain  and  sometimes  within  it  am!  the  metlulla, 
ihltcnting  contusion ;  in  the  second  the  type  is  a  compound  circum- 
wribwl  dcpn-ftscfl  fmctuo',  |»<wsibly  with  a  rent  tn  the  underlying  dura ; 
in  the  inlcnnediutc  class  there  are  the  comminution  of  the  second  (bnt 
more  cxtcii'^ivc  and  ariMK-iatc<l  with  tiK-iurc)  and  the  hcniorrhagts  and 
the  contusion  of  the  first  In  the  production  of  the  first  the  cau^^itive 
riolmco  acts  hroiully  upon  the  skull,  modifying  its  shape  thn>ugh  its 
*    '*  ity  and  perlup!»  splitting  it  hy  exceeding  tlie  limits  of  timl  ela»- 
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ttcity,  and  hniiflinf;^  \tn  oontontft  by  thaf  mmlificfltion  of  (hn  ifhitpc  nml 
liy  tlip  j:ir,  :is  in  :t  full ;  in  tlio  siH'oiid,  u.-^  in  a  lilow  of  a.  luininir-r,  the 
forco  i»  roll  All  met  I  in  lircaktnj^  llir  Ikhii'  at  tlir  |H)liit  of  iiii[i:i<>l^  then-  U 
nn  j^'Hcral  change  in  the  sIi!i[>o  of  the  skull,  no  iIiHn>>(tI  ('flWt  n|i«tn 
the  iipaiii  as  a  whole.  Ileoaune  of  tlie  nioile  of  prtJiluction  fraetlm^i  of 
the  woond  j^nrnp  are  imiially  mmpimnJ.  In  the  intennedlnte  |rrou[> 
the  viiilenct!  i.^  jfrcater  than  in  tlie  olliers,  i(  hreaka  a  Inr^rer  an-a  of 
Ixpne  and  i-*  not  pxhaiistod  in  prodiiciiip  the  fnirlnrc.  Thi-i  ditTfrciirt^ 
in  till-  niiwie  of  proilnrtion  ami  in  the  eU'eetw  of  the  vinlenee  dominates 
tJie  \vlit>te  snhjeot  am)  dctcrniiue.s  the  trcntnient  and  the  pnt^rniDiiH. 
All  thin  appearfl  plainly  in  riludy  of  the  uieeliaiii»)ni,  patluilo^-,  and 
cnnso  of  the  injnry  in  the  various  forme. 

Hechanism  and  Pathology. 

In  studying  the  mcchanisni  of  fracture  certain  anntfniieal  f<>:ilnrf><t 
of  Ihe  mniuiii  must  iio  hnrne  in  mind.  Of  tin'  vanit  and  Ikl-m-  nf 
whieh  it  is  eompdscd  in  nneqiial  |i;irts,  (he  fonner  is  ghtliiihir,  thick, 
and  eltLslic ;  the  latter  is  flattened,  irnx<it<ir,  tliiek  in  plafe>i,  thin  in 
others,  and  jwrforatinl  at  many  jx)int«  for  the  |Kwsajje  of  nervt-s  nnd 
vcsaeK  From  the  occipital  condyk's,  hy  whieli  it  resit*  ii|Nin  llu* 
fipinnl  column,  ikikh  ontwanl.  Imekwanl,  and  forward  varioii.s  thifk 
p«»rtinn«  or  ridecj*  iionstitutiuK  a  stnmjj  fniincwork  to  connwt  thrni 
with  the  vault ;  the  basilar  jirocess  and  l»ody  of  the  sphenoid,  the 
ooeipilal  crest,  ami  the  |»ctrons  portionn  of  the  temiionil  Iwni'f*:  fun  her 
forwaril  ai*e  the  thicker  portinns  of  tho  prwiter  ami  IcR'ier  tvinp*  of  tite 
sphenoid  nnd  the  t'rontal  crest.  To  a  tvrtain  extent  these  rid^'^ direct 
lines  of  fraetun*  of  the  base  to  the  thinner  intermediate  .segmcnl^  but 

Fio.  fil. 


Birurd  nU  ;  Itwured  fhtftnro.     (KOnio.) 


alt  ran  be  erosfted  by  them.  The  vault,  which  varies  greatly  in  thiek- 
ncKA  at  difTi'n-nt  ]M>int8  and  in  different  imlividiiaU,  bait  a  tliick  outer 
nnd  a  thin  inner  table  of  densr  bone  »e)iamt4.'4l  by  the  s|>r»ngy  ilipltH~. 
The  phyeiieal  elmracterij«lic  uf  the  vault  which  motit  concemft  w  in  its 
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tioiCj,  which  is  sufficient  to  permit  :i  oonsidcrahle  chanpe  of  «liapc 
ritYiuiU  fnieUire — that  Is,  u  dirtiiictcr  of  the  skull  osnt  he  shorteiictl  ami 
ii>4-  at  ri^ht  niigles  to  It  leii^heiicd   hv  coiiipn-s.sirig  It  iii  a  vibe,  or  u 
]Hirtion  of  i(.<4  surface  can  l>e  niimieiitarily  flatleninl  by  a  hlow. 

The  efleel  of  viuieiK-c  actiit}r  iii»oij  the  .•'Uull  vorieri  with  lU  eharuetcr 
an«l  the  »ixr  anil  shape  of  the  vulnerant  Ixxly,  and  a])[>eurF>  in  all  the 
r:i«hit*H>iis  hrhvifn  a  slipht  crm^i  or  cut  of  the  nnter  table  nr  of  the 
iitire  thickness  of  tlie  bone,  ([iroii};li  cireuiuseribed  depresseil  areas 
til  siii^h'  or  nitiltiph-  1is>iiire.<i  rininin^  eonipletely  aniund.  A  rutting 
iii^lnuiient,  un  ii  chisel  or  sword,  ents  |»artiv  or  entirely  thnniph  the 
Ikjuu  and  by  itM  Weilgc-ftctioa  niny  produce  long  lisstires  running  fr^pm 
Hyach  eiid  of  the  cut  if  tlie  weapon  in  heavv  ami  the  blow  |M]wi>rfnl 
[•'iff.  51),  or,  if  the  in.'itrnment  clionge^  it^aircetion,  it  may  break  oft" 
a  pi«f  of  the  Ixmc  and  raiM*  it  nlnive  the  level. 

A  miMieniie  blow  with  a  jKiinted  or  edged  weapon  may  >iiniply  break 

tlK-  miter  table,  wliere  the  Ijone  ir*  thick,  and  flepress  it  by  emuhinp  the 

underlying  diploe,  or,  if  the  bono  i.s  thin,  it  inav  makeu  i'mall  rounded 

hole  in  il  without  splintering  or  fiH^turiug  of  tlie  side.     If  the  instru- 

nnt  i.-i  not  i^harp  or  itlgeil  the  l»one  i*tl>ent  inwani  an<l  theeflV'cl  varies 

hrilh  the  forci'  of  the  blow  an<l  the  prolongation  of  its  action,     lu  the 

Hghlot  form   the   eltisticity  of  the  }<knll  takes  up  and   dislribules  (he 

'Ifirce  without  niHtgnizable  injury  to  the  hone.     If  the  forct!  if  a  Htlle 

grvater  the  iiuier  table,  which  is  ovorbenl  in  the  nioveuicnt,s]ilit^away 

frtvm  the  diploc  and  Is*  broken  (frac- 

tiin.'  of  the    inner  table  alone),  the 

tiitdirokcn  jHirtion  >pnu};ing  iMick  to 

iU  original  put^ittun  and   leaving  the 

fragment   tnnre  or  le^  nnnoved  and 

iclojiged  in  (Mi^ition.    The  same  etTect 

lK*en  pHHliieeti  in  the  ouUt  table 

|>T  a  blow  fnini  within,  :iH  bv  a  birllet 

*lhai  ha?  tnivcrs*'d  the  skull   from  the 

oppn>tt«*  fide. 

if   tlie    force   i*   ?itill    greater  tlie 

bone   h   bmkcn   entirL-ly  through  tu 

Mn  I'xient  and  in  din'ctioii.s  tluil   vary 

IwhUv.   and    the    cireiiinserilKil   |Kir- 

lion  n-main-  more  ur  less  deprc^^ed. 

If  the  lines  of   fracture  tlo  not  eu- 

tirvlr  eireiiniN'rilH'  the  alVecttnl  are-a  the  elasticity  of  the  unbroken 

cairlion   brings  l»ack  the  depreA-ieil  piece  towartl  or  lo  its  plain-  ( Kig. 

[»3),  !«»m«-tiine*  impriifoning  in  tin*  tisi*urc  a  few  hairs  or  a  jnirtion  of 

le  hind  eoverini;.      If  the  circle  of  fnictunr    is  complete  the  euelosi-d 

■  •rlion   n-mains   depre?weil,  either    Iw^lily  or,  more  connnonly,  with 

lopinir  sidi-s  (Kit;.  -M).     Kmni  the  edge  of  the  o|K'n)ng,  ttmnll  fissures 

'or  rirrum»M'rilM'»I  liucH  of  fraeture  Impicntly  run.     The  inner  table  in 

alwvy«  mon-  extensively  bmken  than  the  outer  one,  and  the  two  are 

ttrgrly  neiwmtiil   fr*ini  each  other  by  planes  of  fractures  throu^rh  the 

liptiM'    (h  ig.    o5}.      Thcst*    fnielures    are    almost     alway;^    eoinpound 

IttrnUMi  of  the  eJianie(<irr  of  Uic  c-ausativc  violence,  tlie  skin  yielding 
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M«cliiuiliinkiif  fhiclnrvof  lh«  lotcni«l  Ulili- 
by  hcatUng  ut  Uie  buBc 
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luimifiil  f^'ncrullnilion  of  tlicrajH'Utic  meii^iircs  llie  va^titi  of  wliieh  ia 
(Ktrirtly  linitlrd.  I  liavt>  Kmg  M>iijj;ht  »iirli  :i  winw  that  woiiM  Iw  dls- 
UniHlvo  and  rihrtit ;  |)«i6wil»lv'  "ciri'iiiiiiscribtfl  fnicturo  of  I  lit?  vault" 
woaM  wrvc  the  piir|H>!4e,  altUougb  it  is  far  from  nict'ting  all  the  inili- 

COtioil!!. 

The  viut  majority  of  frartiircfl  of  this  cla»t  involve  the  vault,  but 
they  ocra!*ionaTly  occur  at  the  lKi.«e,  the  vulnemnt  body  reaching  it 
ihrtiugli  thf  niunth  or  orhit,  and  in  a  very  few  caw^s  even  the  c<indylc 
<»f  th*.'  Iowi.-r  jaw  has  lit-cn  driven  tlimugh  the  nnif  of  its  WK'kct,  or 
the  fthnioid  tlrivm  in  by  a  blow  on  the  now.  Th<^  pr*tgno8is  is  worse 
in  liM-sr  Ut-wl  i-a-iff  Ihx^uw  int|K>rtant  pnrt«  of  the  brain  arc  usually 
injured.  i-fKeient  treatment  is  impractiuable,  and  infection  is  more 
likely  lo  occur. 


F10.M. 


Fio.  56. 


^H 


»■ 


'C, 


br«Jcil.    (KoKlo.) 


Vncture  nf  internal  Uttt*. 
(BUbOHAim.) 


The  other  gntup  of  fractures,  those  pro<hiceil  by  a  force  acting 
ibnkailly  up<in  die  <niniuui  to  modify  itM  shajw  a.-f  a  whole,  include 
liDfM  all  fracturi's  i»f  the  bat#,  and  all  mncalh-d  "indirect  fractures" 
, "  fnii-tun*  by  oininn'oiip  "  which  have  had  «>  large  a  jmrt  in  the 
Aniwiion  of  this  »<nbjfc[.  In  tlurse,  I  repeat,  the  ini|K>rtant  Icsiou  is 
thit  pRMlmvtl  in  the  brain ;  the  frartun-  is  an  incideui,  it  usually  Ims 
DO  inflnrncc  u|«in  the  progress  of  the  crt.se  and  gives'  rise  1<j  n*)  tlicra- 
prtitio  indidilions.  Similar  brain  lesions  can  be  producwl  witlnmt 
niK^rr,  and  the-*  csiftes  b4'|ong  among  iujuritw  of  the  brain  rather 
tfaui  amung  fractures.  This  malies  a  detaileil  aceouul  of  the  many 
frmiit,  their  reUtive  frequency,  aud   their  more  or  less  hyi>othfclieal 
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ix-lutious  to  (liflercDl  forms  of  violence  nnnecessary*  in  u  work  of  tin- 
twopt  of  ihU  onu. 

Tlii>  iiHxIf  uf  prmluctiDU  uf  \\\em  fmctiirpH  hoA  Ihm-ii  tlir  KitWji'ct  nf 
closf  i»I>s4>rvnti(in,  ex|H'rinK'nt,  ami  Mtiiily  by  mntiy,  ;iiuoii^  wlimii  I 
simll  mention  ouly  Arau,  FelJKet,  MessomtT,  uiid  Vun  Wahl.  Aiintlirr, 
Diin^t,'  (le-servcd  to  l>e  n'rauRilicrttl,  |>urhaj>s  al)uvt>  all  olhrrn,  fur  liis 
rL-iiiai-kiil>le  invo.stigulioiis  and  In.-t  theory  (if  irn'oliaiiiKm  by  which  the 
cluingiM  iif  sh:ip(!  i\\'  thu  cmiiiiiin  piiHlucu  the  itfteii  distuiit  leHiuiiH  uf 
thp  hniin  and  meiiiiij;i'^,  a  tliwiry  wliii'h,  cvpii  if  carriiHl  in  it;*  ih'laiU 
iwnni'what  further  than  it  can  readily  be  folluwitl,  untl  {Nis.«ibly  even 
intMirrect,  has  yet  Ikvm  xwo^i  valuable  iu  fixiug  the  attention  njNin  the 
iiitraoraniHl  Icsioiiit  antl  cleariiii;  away  a  hir^e  amount  of  nebulous 
theories  conccrninj^  distant  cffWit^  and  their  hypothetical  causeii. 

The  ihettry  of  the^'  fr.icturus  as  now  iippiiJauded  is  Ihim.iI  in  (wrt 
U|Mui  ih)'  t*liortenin>:  of  the  diameter  in  the  diix-ction  of  the  violenci? 
and  the  conscH^uent  lengthening  of  tho^e  at  ri^lit  iM)^h>,'<  tn  it,  and  tn 
part  u|K>n  the  overbeuding  ul'  the  bone  under  a  like  stniin.  ]n  a 
globular  UhIv  uf  unifumi  eln»ticity  the  ^hortentni;  of  one  UianielLT 
under  pressure  is  necessarily  aceun)|Kuiiei)  by  the  enlargement  of  the 
mass  in  the  line  of  the  etpiatur  and  in  the  eorresj ending  se|sinilion 
of  the  meridians.  If  the  limit  of  collection  in  juiHsed,  sejHirjliun  (fnie- 
tnn.-)  neeessjirilv  takes  pl;nt^  between  two  or  ninre  meridians,  and  the 
line  of  fnietunr  nins  apprtj.xiniiitely  from  |mle  to  p()le— that  is.  from 
the  ))oinl  .struck  Ui  one  uiametrically  op{K>}«ile — along  a  meridian.  Tti 
thc-M;  MfA-HMuer  gav(!  tlie  name  of  "bursting  frnetnre."  Thus,  in  the 
skull,  a  blow  received  in  the  centre  of  the  fi-ontal  bone  and  dirci'tc<l 
bai^kwanl  would  sborlen  the  anler(>-|H).s!erior  diameter  and  eidarge  the 
iskull  in  the  central  tninsvei-se  plane  at  right  angles  to  the  line  of  force, 
nnil,  if  strong  enough,  pro«lncc  one  or  more  Hssurc<l  fraetnrea  running 
friini  ttefore  Uiekward  along  llic  summit  ur  ttide  of  the  eruniuni.  If 
the  blow  were  receiv*?*!  n|M>n  (be  side  the  lines  of  fracture  would  Ik? 
transverse  through  the  vault  or  base  or  botlu 

I'nder  other  cin'nnint^inces  not  fullv  underst(K>tl,  bnt  pmbablv  de- 
pendent uiMin  lack  of  uniformity  in  or  diflVTing  <]egrees  of  eln--.ticily,  the 
yielding  along  the  line  of  im[)ut.*t  is  not  mj  fully  or  t-o  promptly  met  by 
expansion  in  the  other  plane,  and  the  iHine  hri>ak8  at  the  ponit  of  nnixi- 
mum  curvature  at  the  |wripher%'  of  the  depn'-»*wd  area  and  along  what 
may  be  tornnil  a  parallel  of  latitude,  at  right  angh's  to  the  line  of  toire, 
pn^lucing  what  \'on  Wahl  names  a  "  U>nding  fnirture."  Thus,  a  fon-e 
acting  from  iK-fore  Iwickwanl  ufNni  the  w^ntre  of  the  frontal  Ikhic  woidd 
prtMluee  this  form  of  fracture  along  a  lino  cro^siug  the  crauiuiu  from 
eidu  lo  siilc. 

The  lines  of  fnurture  pr*nluc*'d  in  tluwt*  two  wavH  are  modifted  by 
lack  id'  iMiifonuity  in  the  ^hapc  and  slruilure  of  tlie  emniuni  and  by 
the  ijcgrc*'  of  the  fracturing  tor<*e  ;  tlie  ninjority  of  ihos*-  involving  the 
base  and  liinite^l  to  a  single  /one  ot:cupy  (he  midille  fo^sji,  and  in  those 
not  liniitotl  tn  a  Hinglo  z<me  tlio  violence  ap|M>nrs  to  have  l>ern  great<^r, 
and  the  |»ortion  of  tiie  vault  which  Iw?*  received  the  blow  *liows  ex- 

'  Uaxdt :  Etude*  Kxp£rlmcntalw  o(  Clloiqne*  tur  li«  TmuaMilmiit^  CVtAbraas,  I'u-u, 
1878. 
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tciuivr  lenlttitrrtng  (Von  Bei^niaiin).  Tlic  *lirectii)n  of  fiAsiircs  lim- 
iiptl  Ui  tlie  niiililli*  fosAii  is  in  tin*  ^rwit  iniijurity  of  «l-h.'s  tniusvei*se, 
ftJlow'inp  inic  i»f  iwu  juillis,  olilitT  ill  tlie  aiitcTiur  [nirt  «»("  the  |k'Ii-uU!I 
Imrijiiii  i»t' tilt'  U'iii[M»ni)  Ik)Ik-,  iKiralli'l  ti>  it.<^  long  ax  in  aiul  <>[H-iiiii;;  into 
ibe  niidtlle  ear,  or  lurther  forward  in  ihr  grtiit  wing  of  t\w  splK'nuid. 
Thp  rsuae  l*»  ii  lilnw  u|ion  iht*  vertex  or  the  side  of  the  skull,  ami  the 
fnctare  eiidi*  in  thv  f<immeti  liireruni  niiteriiis  or  in  llii-  <i|ihertoi(Ud 
finnrc,  Jf  the  forre  i^  ^reiiter  the  fracture  may  extend  iten>ss  the 
fldlft  lurcieu  into  the  uppLthite  uiidtlle  fobsu,  ur  ohliiiuely  tiinm^h  the 
nitmKHd  int')  the  op|»oni(»'  anttTiui-  f*>swi,  or  into  the  niiterinr  lussi  of 
toe  mme  «klc.  Fraciiiros  of  the  poi-icrior  fns«i»  eaiised  by  a  blow  on 
the  noriptit,  nre  rarely  limited  to  it,  but  e^o^!i  the  petrous  |H}rtion  iu 
ttic  middle  fo»««!i,  hut  never  croivs  the  oeeipitat  riilp? ;  nud  tluHV  of  the 
itirior  fiwsa  1l^ually  pa.vi  tlin»tij:h  the  upper  niarpin  of  the  orhil  and 
Uwk  to  iIm-  iiptieor  spheni»idul  foramen,  e.\t<-iHling8onietiine?<  tn-rtR^* 
the  niiddlf  into  tljc  iwsterior  fosf^i,  **onictimes  nl.Hii  arrojsiii  the  criliriform 
plate  to  the  otlirr  oruit  (Kiinijr).  In  crushing  fraetnre  of  the  Wines  of 
iIm*  ffcje  longitudinal  fmetiirc  of  the  Imse  nlong  the  body  of  tlie  sphe- 
ptiid  iipjM'uns  to  Ik;  fnHjUent. 

rtuit  nitrst  of  the  fraetnres  prodaeed  in  this  manner  occupy  the  hose 

Wrilh  but  tittle  or  no  extension   to  the  vault  is  to  be  expliiirml  by  the 

)ca«  n^i:4tiutce  of  the  l«Lst^  due  to  itf»    n-lative  tliiiineiis  and  ilt*  irrcji;!!- 

Iant>*  of  shajic  and  alw),  possibly,  in  part  to  the  impinging  force  nr  the 

rv«4slanoe  uf  the  iKwIy  exerted   ti|M>n  the  base   by  the  spinal  cohinni 

Uiniu^   the  (H'<n])ital   condyles.      When  the  vault  is  mure  extensively 

olvetl  the  line  of  fm^ture  may  erosji  it  completely  in  any  (lire<<tiiin 

HT  u>  a  toiiir  fissun'  uith  little  change  of  place  or  with  a  scjtamliou 

tm  frre  that  thi'  two  halves  uf  tlie  .skull  eaii  Ih-  fnrt-lv  movetl  ii]h»u  f:ieh 

The  internal  table  shows  no  Kplintering.     The  shitrt  i.'^ilated 

Pheurv^  dif^jini  from  the  point  struck,  which  are  seen  not  infre(iuei)(ty 

Tn  tho  Ikm«*  niul  (MTasioiially,  hut  veiy  ran-ly,  in  (he  vault,  an'  phkIikxhI 

in  a  \Tirifty  »(  way>  and  will  be  con^videivd  in  the  iolhnviiip  pam^niph 

aiuonir  the  exciplioiml  fonn^J.     Mo-^t  of  tin;  exlL-usivc  li.shures  of  tlie 

vault  iMrlong  in  what  w:i.-i  s|M>ken  of  in  the  ojiening  [tanignipli  of  thin 

dapler  oa  the  group  of  fractures  interniifliatc  between  the  two  main 

|rrMi|»s  tliow-'  in  whirh   the  caustitive   violcm-e  Is  great  and  ]iriMlui*es 

extciuive  eni(>hing  fr.u-ture  at  the  point  ^tnick^  with   raiHatin).'  fiK^uret^ 

nemlizt-d    lotion  of  tho  brain.     They  are  ^Hnctimcs,  but  not 

cuni|M>uuiJ. 

XtcsvLUmal  ftonna  of  fractnre,  the  mode  of  production  of  .4omeof  which 

_j  verr  nliscnre,  are  fonnd  nt  mnnv  {toint^.     The  small  it<olatLHl  (iAsiin-s 

at  a  JUtance  from,  or  even  din'ctfy  onposiite,  the  |K>int  etrurk,  to  whii'li 

■  roc    "fniclurc    bv   «tntr<vnup  '   was  given,  In-long   uinioM    all 

the  "bursting'  or  "In-nding"   fractures,   tho<t*   of   the    Uu~v 

Uie  blow  has  Ikvh  rv<'<?ivi'd  iiinin  thu  vi-rtex)  being  due  to  the 

reiiaianrp  of  tho  npinal  column  acting  through  the  (Kx*ipital  cundyle.><. 

The  cmsGs  in  which  lite  fRiciure  h  directly  opiMk.>ute  the  |>oint  Htrnrk 

arc  .<•»  fetr  and  -*<>  donhlfid  that   ihfir  existence  hn-s  ln-en  denied,  yet 

P^rrin    priKlunil  cxprniiii'iifnlly  :i   fracture  vi   ihi*   fmnlal    bom-   by 

throwini;  a  MkuU  u[iuu  itii  ciccijtut,  and  then-fore  the  jHiHtiibility  mu»t 

u 
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he  admitted.  laclutiioii  in  thin  ^rmup  orfractureti  at  stich  a  point  pm- 
diiciHl  by  a  seooiul  blow  ilirertly  tifion  it,  as  when  a  fr.trtiire  of  the 
occiput  is  caused  by  a  fall  u(>an  the  hack  of  the  head  foHowlns  a  blow 
upon  tlic  furchi.'4i<I,  is,  of  cniiriH;,  unjiiT^tiliahlc.  A  »pi-<-ijil  j^roiip  of 
nint!  «we«  coUrclc*!  by  Von  licrj^nann'  in  which  the  orbilal  plate  was 
broken  is  of  great  interest.  In  four  casc^  the  primary  viofence  wiw 
by  a  I'kincing'  bullet,  in  the  others  a  bnllet  penclrating  the  tenipoml 
(l\)f  (he  occipital  (1),  and  the  jmrietal  (1).  In  some  only  one  orbital 
plate  was  broken,  in  others  both  ;  the  fracture  was  cither  n  stniif^bl 
ht4i4ure  or  eirrular;  in  I'nwidrnt  Lincoln'.s  ca.se*  (pcrforaticm  of  the 
occipital  by  a  bullet)  Imth  plates  were  bniken  and  the  frafrmf>nt« 
"pnshed  np  toward  the  brain  ;"  in  two  the  fragments  were  dopre.v(cd 
s  few  milliiuetres  into  the  orbit.  In  au  allied  canv  a  wrforatin^  bullet 
wound  of  the  ri^jht  parietal  was  acconiiiarile*!  by  a  (iHniire  extt'iidinf; 
from  the  sella  turcica  through  the  ^Tcat  winj;  of  the  ^phfnoid.  The 
explanation  otr<;n*<l  by  i^)n)rinurc^  and  \'on  Ik-r^inann  is  by  moiucnU 
ari-  <>xceH>*ive  intracninial  pressure  produced  by  the  penetration  of  the 
ball  or  the  bending  inward  of  the  vaidt. 

Fracture  of  the  jwstcHor  clinoid  processes  is  occa.sionally  observed, 
evidently  priMlucetl  by  traction  upon  them  by  Ihi;  atlacht!)}  tcntorinni 
during;  elongation  of  the  a ntero- posterior  diameter  of  the  f>kull. 

Tlie  »i-called  "  ring  fniclure;* "  alwiit  the  fommen  uiugiiuin  causcil 
by  a  fall  iijmiii  the  fc-ct  or  buttocks  an;  <]iie  to  the  iuijiact  of  the  skull, 
through  tlie  occipital  condyles,  upon  the  upper  end  of  the  spinal  e<il- 
umn,  just  as,  to  ilsc  F6lixct*s  comiiurisou,  the  hea<l  of  a  hununer  is 
driven  firmly  down  u[Hm  it-s  Imudle  by  striking  the  other  end  of  the 
latter  against  the  ground. 

Kxccptional  isolated  fractures  of  the  base  by  direct  violence  have 
been  rcfcrre<l  to,  such  as  those  pi-oiluce<)  bv  the  {Kussage  of  a  bullet,  a 
stick,  or  a  knife  through  the  orbit  or  tfic  mouth,  fracture  of  the 
ethmoid  by  a  blow  npon  the  nose,  or  fracture  of  the  ten)j)oral  by  the 
prtwsure  of  tiie  condyle  of  the  inferior  maxilla  in  n  blow  upon  the 
chin.  Fractui-c  of  the  anterior  wall  of  the  auditory  canal  by  the  same 
cause  deserves  mention  because  of  the  bleeding  from  the  ear  which  it 
ofTasions  and  whirli  may  Iw  mista.ken  for  that  following  fracture  of  tl»e 
petrous  portion  of  the  tomjwral  bone.  These  fractures  owe  their  ini()or- 
tauev  to  the  asMx:iatc<l  injuries  of  the  contents  of  the  cranium,  cnpe- 
cially  of  the  carotid  artery  and  cavernous  sinu«  in  w<Hmils  through  tlw 
orliit,  and  in  the  {Kissibility  of  the  spread  of  infection  from  the  mit^itlc 
t<i  the  intorinr. 

Fractures  of  the  Internal  Table.  These  arc  apjiarently  extremely  rare. 
In  the  Mrdirai  and  Surgicfil  History  of  ihr  War  of  t/ir  nr(}rUion  hn'cnty 
CHMM  obser\'e<l  during  the  war  are  recorded  and  brief  note«  are  given 
of  twcnty-niiic  cases  re[H>rtcd  during  the  preoe<liug  two  hundn'd  years. 
Von  Berginnnn  descrifx^s  three  ailditional  8pe<'imens.  In  the  great 
roajitrity  of  the  rcjiortetl  cases  the  cause  was  a  blow  by  a  glancing 
bullet  which  ex|>t>se<l  the  Imnc  but  left  the  outer  table  uninjun<d  ur 
only  gmovinl  or  iHintuscd  ;  among  the  other  causes  an;  blows  with  Hniall 

*  Van  Brnroiinn;   Drnlwho  (Thinitinv,  Lief  .10,  p.  211. 

*8arv.  HUL  W*r  of  tbo  Bobclllm.  vnl.  I.  p.  3<».        *  iMatxX,  14W^  vol.  it  p.  848. 
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round  ohjoctji,  such  as  n  linmmer,  a  crickeUliall,  a  beer  f^hsH ;  in  only 
one  <aise  was  Uic  rjuipi:*  a  fall  upon  tlio  lirad.  The  alli-e^-d  ^^(•atc^ 
britt)enefi»  of  tbc  internal  Uble  apjH^rs  to  \k  entirely  turrign  to  tliin 
limitation  uf  tlic  pflVct  uf  the  blow,  thu  cause  of  which  '^  the  uver- 
be-n<linp  of  ihp  t^ihlo  ai<  dertcnlH^l  iiliove. 

The  fracture  may  be  a  simple  fissure,  one  side  of  which  is  slightly 
def»re»sed.  or  cireiiniseribing  and  detaching  a  scale  of  l>one.  or,  more 
nmimonly,  a  (■omminutcd  one  with  a  marke*!  eentnil  depirssioii  (I''i|,'. 
M\.  The  duni  may  be  torn  or  the  small  fra^ritieut  may  Ik-  fun'ed 
entirrly  through  it.  In  one  case  the  middle  meningeal  arterj-  wa.t  torn. 
In  Mtrae  of  the  eases  close  examination  after  dnith  lias  «hnwn  a  slight 
6sMin*  of  the  outer  table  aud  diploe.  As  almost  all  the  ix'portetl  (!uses 
iMVe  endi-d  falully,  usually  in  conseipieuceof  KUppurution  of  tlie  Mi[K^r- 
flifial  wirund  and  exiensinu  of  th«-  iut'eelion  to  the  interior  of  the  eni- 
liiunt,  it  i.-i  iK>!^ibIe  that  many  other  ca^s  not  thus  com]i!ieat«l  have 
tfsifled  iu  mi>very  and  iiusHed  uurcHxtguiziHl  ;  the  inferrncf>  then  wotdd 
he  that  the  *Iang»'r  to  life  lay  not  in  tlie  fraelun'  or  in  theilisplarement 
nf  a  fragment  but  in  the  coexisting  wouml  aud  the  spread  of  iideetion 
frtim  it 

Tbe  coiacidant  iiutmeA  of  the  contents  of  the  craiumn  arc  rupture  nf 
ibe  itiira  and  pia,  laceration  and  trontusion  of  the  bmin,  rupluix-  of 
■rlerifs,  venouit  siuuwes,  and  cranial  nerves,  ami  muUipleextrjva.-«)tiouH 
uf  blniwl  from  the  «nmller  vcsseU  on  the  surface  of  the  bndn  and  ven- 
trkdes  and  less  freipiently  In  itri  substnnee, 

The  duni  is  nirely  Iitrn  except  when  the  fnigments  are  notiibly  dn%'eii 
iDwanl,  and  then  only  to  a  moderate  extent.  Direct  (*t>ntu^ion  and 
lareratioii  of  tlie  brain,  recognizable  macro.s<'«ipically,  is  found  only 
under  the  name  circum&t:niceH,  but  there  is  reaMiii  to  iK'lievc  that  even 
in  the  -lighter  ca-vs  it  receive?'  a  cimtusion  which  makes  it  p<'cidiarly 
liulde  to  \tv  secondarily  aOwted  by  infection  proeeetling  from  suppum- 
tion  uf  th<-  adjoining  scalp;  that  is.  eeutnd  al>si.-eKS('s  aud  cysts  which 
■rr  probably  not  the  remains  of  hemorrhages  are  (xxiuiionally  observe"!, 
the  fomu'r  aHcr  Huppuration  of  the  M-alp,  the  latter  after  even  simple 
fmcturv. 

Tbe  bemorrhngcM  fr<)m  the  vessels  of  the  pia  which  are  constant  in 
th**  *' burbling*'  and  "  iH'niIing"  fractures  an*  attributed  by  I)nret  Ut 
nipturi'  of  the  smaller  vessels  bv  the  suthlen  fon'4il  shifting  of  ihc 
*wdm»-(ipin«l  liouid  under  the  intlncnei-  of  the  blow  aud  the  change 
in  ibr  slmfN*  of  lite  skull  thereby  pnjilueed,  by  which  eerlaiu  piuii4im> 
of  the  ffioce  in  which  it  is  containctl  are  sharply  distendeil  aud  the 
onntHn'tiil  vesei-U  lorn.  The  effi-els  are:  se<'n  not  only  on  the  surface 
of  the  bruin  or  in  Uie  snlmiiiehnoid  sjiaee  but  also  uilliin  the  cortex 
and  in  the  ventricles,  cs|KX'ially  the  fourth,  ami  il  is  to  these  that  many 
of  tlif  cen'bml  symptoms  are  to  Ik>  altributctl.  This  also  Ik  the  expla- 
nation of  the  i»rewiioc  of  the  heinorrhagi-s  found  at  jMiintHdiittjnit  from 
the  itni*  NtrucK. 

Hufrtun:'  itf  tlie  middle  meningeal  artfjry  is  followed  by  increasing 
catiaviMfttiiia  of  blo^nj,  uxuatly  between  the  duni  and  the  .skull,  with 
qnttr  chanirleristtc  i>vniptuiiH  and  the  jK^K-ibilitv  (if  relief  be  MtKTation. 

BuptUTp  of  the  eftvemouH  sinntt,  and  more  rarely  of  the  cnn»tul  nrtery 
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Clrctun scribed  Fractures  of  the  Vault. 

Afl  thMo  fraetiir(»s  nff  imHitieed  by  a  l>lo\v  (n»rii  a  rolntivcly  small 
bwly  or  from  oou  having  an  edge  or  coriuT,  tin*  fracture  is  tiftcu  cotn- 
poiinil  and  the  diapnosis  is  niiwU"  by  illrect  ins[HTtinn  and  paljwitioii  iif 
the  hone.  In  nmst  wisc»  there  is  no  dillieulty  ;  llie  frugnients  cjin  \k 
Hfii  and  fell,  at  the  lioCtiMn  at'  tht;  nuiiiid,  uiu)  it  rniiain^j  only  to  deter- 
mine  the  exU-nt  of  the  fraclnre  and  npply  tlie  ii|ipn)tniale  ln-:iliiM-nl. 
In  ihiMJonbtful  cascH  the  Ixtne  Ua^  to  be  iT:in'fnlly  exannnnl  in  M'unJi 
of  a  fif*4iirp,  or  its  condition  and  the  character  of  tlie  viideniv  rjin- 
Bidi'ro<l  a*  bearing  ui>on  the  probability  of  a  fracture  of  the  intt'rnal 
t:dd(-. 

In  rc-sppct  of  a  flsaure  tho  edffo  of  the  torn  jwrioittDnm  ran  r-anily  1m* 
mir^talcen  for  one  by  touch,  or  a  cranial  Hiitnre  by  the-  eye.  The  crn^r 
in  the  first  aum  in  so  cai>ily  made,  even  ulien  one  i6  on  Win  gnanl  agaiiitit 
it,  (liat  the  tingor  fi|touI<i  not  Ih;  trusted  ;  in  tlie  HitTond  tho  lihMnn'  ran 
[fenrrally  bi>  reoogniani  by  its  blwHling,  when  fresh  or  when  rnlil>od, 
riitr  iin|i«>rl;in('e  of  it«  recognition  conies  fntni  its  possible  indication  of 
ninrc  extensive  fractun;  iH'iieatli  and  fnmt  tin;  fiT<pient  adviiiidiility  <»f 
enlarging  it  for  thorough  dislnfcfiion. 

When  the  iMnie  i»  dii^tinctly  broken  and  depressed,  even  when  the 
area  it*  xniall,  the  depr(«i*o<l  |K»rl.tnn  lihould  be  nil^d.  If  it  pntvcw  to 
Ik-  only  a  fracture  and  depression  of  the  ontor  tabic  the  oiM'Ritioii  nti«ds 
to  be  carried  U"  further;  the  wound  is  wa.-'lied  an<l  elos4n|.  If  (Ih; 
enlin>  thickii('s.s  of  the  bone  Is  broken  ttic  <K;(-[H-r  ad  well  ikt  the  Kn|it'r- 
fieial  fr.igineuts  must  be  removed.  It  is  rarely  nece*Miry  to  um-  u 
trephine  f4>r  this  puriMwc,  for  the  corner  of  n  chi.scl  or  elevator  nm  l«j 
cngagfKl  nnilcr  the  iKlge  of  a  fntgnit-nt  ami  thus  riist?  it,  and  afliT  («io 
piiK-i'  has  been  n.'niove<l  the  removal  of  tho  tlw|M'r  ime-t  intiisy,  tMrtlicy 
r^ui  be  gnisiM"*!  with  forceps  and  withdrawn  by  careful  tnietiim  ;  ibe 
amount  of  tnteriial  table  rcnnivcil  is  usually  gn*al<'r  than  that  nf  tlu; 
outer  tabic.  If  the  dura  is  torn,  and  there  is  no  bletibng  from  thcnia,  the 
ojM'ntng  in  tlu!  dura  shotdd  l>e  ch»>cd  with  catgut  fUtun'H  ;  If  there  i.-* 
frw'  bleeding  fnim  rlic  pia  the  wouml  should  l>e  packed  with  gauw  for 
a  few  hours,  after  which  the  oi>cning  in  the  dura  may  l>e  cinsjti.  Tho 
overlying  jMifl;  [mrts,  including  ibc  ix-ricniniun)  as  far  as  p«wi,siblc,  shonUI 
t>e  clo>40(f  with  Hutun'K,  a  small  g'-in/.c  itrain  lH>ing  iriHTtiil  ami  main- 
tained for  a  <ljiy  or  two.  The  -wsdp  should  U*  shave*!  for  some  distance 
nlxfUt  the  wound  and  timniughly  (li>iiifocte<I  by  scrubbing  and  warthing 
with  bichloride  iH'forc  anything  is  done  to  the  Imnc. 

When  till'  gap  left  bv  the  removal  of  Umc  is  hii^  and  the  wound 
U  eh-an  a  thin  sl^vt  of  aluminum,  O'Uuloid,  rubber  tifwnc,  or  foil  cut 
to  fit  it  may  1)4-  inserted  in  it.  The  softer  materials  s«?fm  to  answer  a* 
well  as  the  firmer  ones  by  lettding  to  the  formation  of  a  think  an*I 
tough  cii-atrix.  (iold  fnil  or  tuIiIht  tissue  has  Munetimes  lH>en  plaii^t 
Iwnralh  the  toni  dura  to  prevent  mcning<>al  adhesions,  but  either  \s 
liable  U>  imlneecxaggcnitisl  ciratricial  fr>rmation.  Freeman  has  lately 
rtiHtnimendisI  tin-  use  of  the  lining  niendinine  of  an  egiJ. 

Iln-witl  '  has  n-cently  ( l!>Ofi)  publislM-d  a  series  of  rcmarkHbh-  r)?>ullK 
obtaineil  by  n-plaeing  the  fragments  and  dosing  the  wound,  uvt-r  tlu-ni. 

•  Itrawnt:  Ant),  fur  kliM.  (Itir.,  vol.  70,  |k  47. 
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or  38aues  2<iieJ  ;  in  id)  the  otliprs  priinury  heiiling  took  plarc,  and 
in  2h  of  them  the  trajrmcnt.n  unito<l  solidK'  on  a  levrl  with  tlit'  mijniii- 
iog  bone ;  in  tin'  others  tliL-re  was  wjnie  depression  of  the  surtVict*.  fie 
abu  claims,  with  Htaiirittcs  in  sup[M>ri,  that  patient;*  thus  treated  ore 
a^f*^  morr  frrc  fnmi  hit*'  ill  efft'ct**. 

In  small  perforations,  m  by  a  nail  or  even  by  the  end  of  a  small 
Mick  (the  Itandle  of  a  piint^hni^h  in  t>ne  of  my  own  cases),  the  nj»en- 
fllf;  muNt  l>e  enlargeil  by  the  chisel  or  trephine  tor  the  l)etter  rhtining 
of  ihf  derptT  parts  of  the  wound  ;  and  in  pirttol-f<liot  rnietures  this  Is 
al-4i  niT«'A.sark',  bnt  ttnly  for  the  same  puriMi^^e  and  for  the  removal  of 
Uie  ball,  if  it  U  witliiu  easy  reach,  and  of  small  fragments.  Bulletj« 
can  heal  in,  and  without  ^ivin^  rise  to  lute  cuiLseiiuenccH  ;  and  I  think 
the  risks  of  attempts  to  remove  a  bullet  are  greater  than  thtist*  of  leiiv- 
irig  it  in  place  if  the  orifict*  of  entrj'  is  the  only  cumniiniicjition  with 
Uh:  exterior  and  can  be  thoroughly  elcunetl.  If  the  bullet  lu  its  paH- 
aagc  has  opened  the  ethmoid  ct^lU  or  the  frontal  mnuH  infection  fn)m 
that  rtde  is  probable  and  the  bullet  phould  bo  removed  if  possible,  but 
whether  it  is  removable  or  not  the  prognoiiiii  is  thorunghly  Imd. 

Id  any  of  these  raws  there  may  l>e  fn-v  hemorrhage  from  within  tlie 
emnium  and  escai>e  of  brain  tissue,  or,  verj-  rarely,  a  How  of  et?rebro- 
Mpioid  liquid  coming  from  tlie  subiiraehuoid  sluice  or  even  from  tlie 
Ixitenil  ventricle.  HIee«ling  fn>ni  a  woundeil  ninua  turn  be  arrested  h^ 
Utenl  ligature  or  sntiire  or  by  packing. 

Cilciimscrilied  depression  withont  wound  of  the  soft  parts  may  Im>  reei»g- 
niu'd  by  iht  liiip-r,  whirii  when  ciirried  tirnily  aiitng  from  the  ailjnining 
bone  apprecifilfi)  iho  change  in  level,  but  a  ver}'  similar  sensuti4>n  is 
eiven  by  tliu  swollen  circuhir  margin  of  a  deep  contusion  ;  that  is,  iIih 
finger  piiaM«  over  a  firm  rim  to  a  sofl  <*entml  area  which  RUggests 
deitresaion.  Errrir  can  be  avoided  by  making  lirm  pressure  ou  the 
hftitl  mai^n  and  then  {)as^iing  slowly  towanl  the  centre  ;  the  nuirgin 
yielib  iiniitT  the  pre-sure  and  the  finger  rect^nizes  the  level  resistance 
of  the  btuie  throughout. 

lo  these  cauea,  as  in  the  preceding,  general  symptoms — cerehnd  shock 
or  amtitfion — may  be  slight,  transient,  or  absent ;  the  stunning,  the 
|mrtial  or  complete  uneoii>H.'iuufine!>s  pai^&es  and  is  |)ertm|>s  folli.twed  by 
iWTtirtn  and  headache  ;  if  they  are  more  than  this  thev  indicate  gener- 
altwH  Ip*ion^  that  bring  the  case  into  the  inlermiiiiate  group,  to  be 
Mil>*«t|urntly  considered.  If  the  depression  is  iinnunliately  over  a  por- 
ticMi  of  tjie  motor  area  or  a  s[>ccial  centre  there  may  l>e  ncurres|Hinding 
pttfslysiA  or  abolition  of  function.  Very  rarely  a  fluetualing  ttmior 
may  furm  under  the  skin  which  on  puncture  proves  to  contain  cerebm- 
mnal  litpiid  that  has  es<-apcd  through  the  torn  duni.  This  has  lK.'cn 
CKWwTvetl  only  in  young  children. 

In  tlie  treatment  of  iliest^'  simple  circumscribed  fractures  with  dcprc8- 
■nn  there  are  two  things  to  be  considered  :  the  effect  upim  the  brain  and 
menim;cA  if  the  depression  [icrsists,  and  the  risks  involve<l  in  relieving 
it.  The  reaHjms  have  l»een  given  al»ove  for  the  belief  that  |M'rsi.>lent 
deprcMUon  is  not  nt>en  rcspfmsible  for  the  talc  funetimial  distuH)auecr8 
that  have  Ix-cn  attributed  to  it.  and  that  consequently  it  does  not,  in 
(he  abfcenre  of  special  imlications,  im|HTatively  require  relief.     But, 
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ivluliuDS  to  different  lurms  of  violence  unnecessary  in  a  work  of  the 
rn-oiH:  of  (Ills  une. 

The  moile  of  priHliictiou  of  (he**  fractureH  hu.s  Iieen  the  8ii)»ject  of 
cli>su  oh^Tvatiuti,  ('x|HM*inionL,  nnil  ^ludv  hy  many,  nmnn^  irhoin  I 
shall  mention  only  Aran,  I'Vlizet,  Messeiner,  and  \'oii  Wahl.  Anuliier, 
Diiix'l,'  ilei^ervcM  lo  i*e  n-nienitieretl,  {M;rha[K4  above  all  otiieni,  for  U\n 
ri'inarkaltle  investijjationh  and  his  theijry  of  ine<^lmiiisni  by  wliieli  the 
vlmn|ri>.s  of  Hha|ie  tti'  llie  eniriiuni  prodiiee  tlu;  oft^Mi  dii^lant  Ic.sIoilh  id' 
ihL'  Imiin  and  nienint^w,  a  theory  which,  even  if  i^irritil  in  it^  detail-t 
suMiewhat  further  than  it  can  readily  he  fullowtnl,  and  jMi^silily  cvrn 
imrorn^et,  lia»  ycL  been  most  valuable  iu  l)!£.inj^  the  attention  u|Km  the 
intratTauiid  l<>.iioi)8  and  clearing  away  a  lar^  amount  nf  nebulous 
tlieorie.i  concerniuK  diMtant  elFects  and  their  liyjwthetieal  enu^cA. 

The  theory  of  tlie^'  fractures  a^  now  a|}|iivlieuded  is  I»im.hI  in  jrart 
U[ti>n  lh(!  Hhorteiiin^  nf  tlie  diameter  in  the  direction  of  the  violence 
and  the  consequent  lengthening  of  those  at  right  iingles  to  it,  ami  in 
{Mirt  uiH>u  the  overbenJin^  of  the  Ihiuc  under  a  lilie  strain,  in  a 
globular  ImkIv  of  uniform  cl:i><ticity  the  shortening  of  one  diameter 
under  prc-wurc  is  necessarily  accomiwnie*!  by  the  enlar)^'n)ent  of  the 
nias>i  in  the  line  of  tlie  e<|uator  and  in  the  eorre?>|Minding  M-[inntlion 
of  the  meridiaufi.  If  the  limit  of  wihesiou  i^*  imiasc*!,  w|ianition  (frac- 
ture) iieecssjirily  takes  pla*--'  belwccii  two  or  more  meriilians,  and  the 
line  iif  fiuelure  runs  apnroxiniatt-ly  frum  jM»h!  to  [lolc^lhat  is,  from 
Uie  |)nint  struck  lo  one  tliainetrically  op|iosilt. — aloni;  a  meridian.  To 
th(!!*(*  Mi-A-y-miT  gave  the  name  of  "buniiling  fracture."  Thus,  in  ihe 
skull,  a  blow  received  in  the  centre  of  the  frontiil  Ixtuc  and  directed 
liackwiinl  would  shorten  the  untero-[H>slcrior  <lianictcr  and  cnlarj^c  the 
skidl  in  the  o-ntnd  tninsverse  plane  at  right  angles  to  the  line  of  force, 
and,  if  strong  enough,  jiroduce  one  or  more  tissured  fnicturc*)  running 
fnmk  before  liackward  along  the  Mimnut  or  .si<k'  of  the  cnuiinm.  If 
the  blow  weiv  rtni'lved  upon  the  wide  the  liiuw  of  fracture  woidd  Ik? 
tmnsver»e  through  the  vault  or  base  or  both. 

Under  other  cin'umst:uices  not  fnllv  under:*t<HMl,  but  prnlwddy  de- 
|M>ii<lent  uiMiu  lack  of  uniformity  in  f)r  differing  degrecsof  ehisticity,  the 
yielding  along  the  line  of  im|>act  is  not  mt  fully  or  mj  promptly  met  by 
expansion  in  tlu*  other  plane,  and  the  bone  breiikt*  at  the  |Kinit  <if  maxi- 
mum (Mirvalure  at  tlie  peripberj*  of  the  depresMsl  area  and  along  wliiit 
imiy  1k'  lermcd  a  |>ariillel  of  latitude,  at  right  angles  tu  the  line  of  force, 
pHMliii-ing  what  Von  Wahl  names  a  "  lH>nding  fnu*tur<'."  Tims,  a  force 
uiiing  fnnu  beton*  backwani  iiikvu  the  wntre  of  the  fntnlal  Inmc  woidd 
priHluix*  this  form  of  t'ructurc  along  a  line  crowing  ilie  cranium  froiu 
side  to  liide. 

'Ilic  lilies  of  fraclun^  pnMbuvrl  In  thrTio  two  wavd  ar«  miMlified  by 
lack  of  unifitrmity  in  tin-  shiinc  and  structure  of  tlic  cranium  and  by 
the  degree  of  ihe  fnieturing  lon-e  ;  the  maioritv  of  thos*'  involving  the 
luitt'  :ind  liniiteil  to  a  single  -/Amv  (Hvnpy  the  iindtlh*  fossa,  and  in  thoM^> 
not  limited  to  n  single  zone  the  violence  ap|K>iint  to  have  been  greater, 
and  the  (lurtion  of  the  vault  which  has  n-ixrivcd  Ihe  blow  f<hows  ex- 

■  Uarot:  ICtDilM  ExiwfiiuonUlot  et  Cliaiituw  sur  k*  'rnuoiBtMiuco  (.'ttrbninx,  I'terai, 
UfK, 
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iMisivf  n>linl4Tiim  (Vtm  Bei^niann).  The  *Iin>clion  of  fissures  lira- 
il.-rl  10  i})f  iMMhlTe  fossil  is  in  the  jfrcjt  majority  of  m!sc>  tniiiMVcrse, 
fi>lluftin|;;oiiL'  of  cwo  [lathj:,  either  in  x\w  anlmur  |>art  of  (he  jK-lroiia 
purtiijD  uf  the  teniiH)ral  Imne,  jHiniNcI  ti>  its  long  axin  utui  opfniii^  inlu 
tl»  middle  car,  or  further  forwanl  in  the  jjreat  wing  of  the  t^pheuoid. 
Tlr  inuiso  \s  u  l)I»w  u[K>n  the  vortex  or  the  side  of  the  skiill,  and  the 
fwturE!  end;*  in  tlie  fnmnien  hu't-riini  :ii)teriii.s  or  in  the  ^pheiioitlnl 
fiaBurt'.  If  the  force  is  pre-ater  the  fracture  may  extend  iieroh;*  the 
sella  turciut  into  the  op[H)site  middle  fossa,  or  ohlicpirjy  thniu^di  the 
jfJicumtl  into  llie  apiMKiie  anterior  fosj^i,  or  into  the  imterior  fossa  of 
(be  tame  side.  Fractures  of  the  posterior  fossn,  caused  by  a  blow  on 
tbr  irciput,  are  rarely  !imite<l  to  it,  but  eruhs  the  petrous  |iorlion  tu 
tl*  miildle  fijs-sa,  but  never  ri-OM.-*  the  (H'eipit:il  ridge;  niid  those  of  tlw 
aiilrriiir  fii!s.sa  usually  jkis-j  thrriuj^h  the  upi>er  margin  r)f  the  i>rliit  and 
nin  iKU'Ii  to  the  optic  or  spiieaoi<lal  foramen,  extending  sometimes  a<'n>sti 
ik*  niitdlc  into  tlie  posterior  fostui,  sometimes  also  acroii^'t  the  cribriform 
jiUte  (ti  tlte  other  orbit  (Konig).  In  enishing  fnietnre  of  the  bones  of 
•I*  lace  loujfitudinal  frneture  of  the  bow  along  the  body  of  the  ^phe- 
ii^'l  appears  to  Ik:  fiv«iiient. 

riiaimost  of  the  fnietiires  prodnecd  in  this  manner  ocoitpy  the  base 

*"h  l)iit  little  or  no  extensiou  to  the  vault  is  to  U*  e.\plaiaif<l  by  ihc 

"^  n^il^tance  of  the  biLse  due  to  its  relative  thinness  and  ilN  irregn- 

mrityof  shnitc  and  also,  itos^ibly,  in  part  to  the  impinging  force  or  the 

'"^stance  of  the  Iwdy  exerti-il  upon  the  Iki-*^-  by  the  spinal  eoluinii 

■bruug}]  tlic  (K-eipi(al  condyli^.     When  the  vault  is  more  extensively 

ntvulvfil  the  line  of  fi-netnre  may  eroAs  it  comi>tetrly  in  any  diitetion 

■^'nerasa  long  fissure  with  little  change  of  place  or  with  a  M-'panition 

^  free  ihat  the  two  halvei^  of  the  skull  ejin  he  frci-ly  niovetl  upon  eiieh 

^her.    The  internal  table  ?ho\v8  no  splintering.     The  sliort  itfohilMl 

."ssnups  distant  from  the  iioint  struck,  which  are  seen  not  infrerpiently 

!"  till!  Iia.m'  antt  m-wL-iionally,  but  very  rarely,  in  the  vault,  are  prmlueed 

'fi  a  Variety  ol'  wuy>  and  will  be  cimsiilered  In  the  following  pamgninh 

*iftiong  the  exeeplional  forms.     Mof^i  of  the  extensive  fissures  of  tne 

'■■"lit  JHdung  in  what  was  sjwken  of  in  tlu!  <>}H>iiiiig  |iaragniph  of  this 

'^'^pt««r  as  the  gTon]>  of  fractures  intermefliate  between  the  (wo  main 

^'^'**|>s.  those  in  which  the  e;iu-*alive  violence  is  great  and  pHKlnee-^ 

^*t*>nsive  enishing  fnietnre  at  the  |Niinl  Htriiek,  with   radiating  lissuns 

J '■•   jreneridi/^nl    lesion  of   the  brain.     They  are  sometimeH,  but  not 

*ya,  e<tni|H~>uiul. 

.    ^*%ceptional  forms  of  fractture,  the  mode  of  production  of  8ome  of  which 

1  ^'''*y  "bsM'ure,  are  found  at  nianv  points.     The  small  isolated  fissures 

^    ^  Ui>«tancc  from,  or  even  directly  opposite,  the  point  striiek,  to  which 

^^   name   "fracture   by  contrecoup      was  given,  belong  almost    ull 

*^Y>iig  the  "bursting"  or  "b<Miding"   fracture;^,  those   of   the   base 

V^'jen  the  blow  has  been  received  upon  the  vertex)  being  due  tft  the 

^istaiice  of  the  jtpinal  column  acting  thronnh  (he  <HX'ipital  eondylea. 

*"*-*casep  in  which  the  fraetiire  is  directly  opposite  the  point  sirnok 

^^  an  ftw  and  so  doubtful  that  rlieir  existence  has  been  deniwl,  yet 

•Wrin  produced  experimentally  a  fracture  of   the  fn^ntal    bone  by 

tbruviug  u  ukuU  u^wd  its  occiput,  and  therefore  the  pubsibilily  must 
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'  (jwrtbratioii  of  ibe 
and  the   fi'agnioabt 


be  admittefl.  Tncliininn  in  tlilH  group  of  fracttircft  nt  gnrli  a  pfiint  pn>- 
duootl  by  a  second  blow  directly  upon  it,  as  wlien  a  fracture  of  the 
OL'ciiiitt  itj  <.':tiist>d  ])y  ii  f:iLI  u\}im  the  ^mck  of  the  head  foIU)vving  a  blow 
U|win  the  forehead,  U,  of  r-oiirse,  mijustifiahli'.  A  s|M_trial  group  of 
nine  cases  colleot4?d  by  Voii  Hergmann '  in  which  the  orbital  plate  wm 
broken  is  of  j^reat  interest.  In  four  eases  the  primary  violence  waa 
by  II  planriu];  buMct,  in  the  other?;  u  bullet  penetnttiiifr  the  temporal 
(;j),  the  occipit.il  (1),  and  the  |>;iriet:d  (I).  In  Kome  only  one  orbital 
plate  was  broken,  in  others  Iwtb  ;  llie  fraeturu  was  either  a  straight 
fl»stire  or  circular ;  in  Pn-sident  Liueoln's  ease 
(iceipital  by  a  bullet)  lH>th  plates  were  broken 
"pushed  up  toward  the  brain;"  in  two  the  fntjrments  were  depressed 
a  few  millinietre.-*  into  the  orbit.  In  an  allied  ca.se  a  perforatiiij?  bullet 
woiukI  of  the  right  |Kirietal  was  aeconi]>anied  by  a  fissure  extending 
from  the  sella  turcica  thran^h  the  ^reat  wing  of  the  sphenoid.  The 
cxpliLtiatiou  offered  by  Longniore^  and  Vou  IJergnmnn  is  by  moment- 
ary excessive  iutraenuual  pressure  prinluced  by  the  jienetnittun  of  tlie 
ball  or  th(?  bending  inward  of  the  vault. 

Fracture  of  the  posterior  cliuoid  processes  is  occasionally  obser\'ed, 
evidently  produced  by  traction  u|Rm  them  by  tlic  attju'lu^l  tentorium 
during  elongation  of  the  anten>-|K>slerior  diameter  of  the  skull. 

The  eo-called  "  ring  fracture*  "  about  the  foranien  magnum  cau^ 
by  a  fall  U|H)n  the  feet  or  buttocks  are  due  to  the  impact  uf  the  trkull, 
through  the  t>(»^iptt;il  <'oiidvles,  u|K]n  the  upper  end  of  the  spinal  ml* 
nmn,  just  as,  to  use  Fi'Oiz^t's  eomparison,  the  head  of  a  hammer  is 
driven  Hrmly  down  upon  its  bandk-  by  striking  the  other  end  of  the 
latter  ag:iinst  the  ground. 

Exceptional  isolatctl  fractures  of  the  baso  by  direct  violence  have 
been  referred  to,  such  as  those  proiluced  by  the  |iassuge  of  a  bullel,  a 
stick,  or  a  knife  through  the  orbit  or  the  nuMilli,  fnicture  of  the 
ethnioiti  by  a  blow  upfin  the  nnse,  or  fmrture  of  the  temporal  by  tlie 
pressure  of  the  condyle  of  the  inferior  maxilla  in  a  blow  umui  the 
chin.  Fracture  of  the  anterior  wall  of  the  auditory  canal  by  the  same 
cause  deserves  mention  because  of  the  bleeding  from  the  ear  which  it 
occasions  and  which  may  be  mistaken  for  that  following  fracture  of  tlie 
petrous  portiuu  of  the  t^r^mpond  bone.  These  fractures  owe  their  imjHir- 
taiiee  to  the  :LssiM'!ate<l  injuries  of  the  cM>ntents  of  tlie  cranium,  e^pe- 
(Mally  of  the  carotid  artery  and  cavernous  sinus  in  wounds  through  the 
orbit,  and  to  the  jK>ssibility  of  the  spread  of  infection  from  the  outside 
to  the  interior. 

Fractures  of  the  Internal  Table.  Those  are  apparently  extremely  rare. 
In  the  MMicnl  nnd  Snrf/k'iU  Hiaiorxf  of  the  W<xr  of  (hf  RehtU'ton  twenty 
cases  observed  during  tlie  war  are  reeonlcd  and  brief  notes  are  given 
of  twenty-nine  cjwes  rep<irted  during  the  precvdiuj;  two  hundred  years. 
Von  Bergmnnn  describes  three  additional  sj)ecimens.  In  the  great 
majiirity  nf  the  reported  cases  the  cause  was  a  blow  by  a  glnncii^ 
bullet  which  exposed  the  bone  but  left  the  outer  fable  (niinjuml  or 
only  grooved  or  contused  ;  among  the  other  causes  are  blows  with  small 

•  V(iri  ItcnniiiiTiii :  I><-iit^L^hc  ChinirKk'.  Lk'f,  30.  p.  311. 

>  Vm.r%.  llist.  War  of  tfac  UebcUioa.  vol.  i.  p.  3US.       *  UiDcct,  IBGQ,  vol.  it.  p.  649. 
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ubjccit^  suoh  AS  a  linmnier,  n  crirket-lMill,  a  heer  ^Iass  ;  in  unly 
ittv  ms*-  Wis  thr  (-uiisf  a  full  u\nm  the  lieail.  The  itlU'gitl  gi-euter 
hrittU'ti*'&>  of  tlie  iiiUTital  table  apix-ai*^  to  he  cntirdy  furei]rn  tu  this 
timibitioii  fif  the  effect  of  the  hlow,  the  cauHe  of  which  is  tlie  over- 
brtidinfc  of  the  tahle  as  described  above. 

TliL-  fraeture  may  be  a  NimpU*  fissiut?,  one  side  of  which  U  slightly 
•lepfpsacd,  or  eircuiiistribing  and  delachiiig  n  Mide  of  Inino,  or,  timre 
otmnioidy,  a  eomniiiniteil  one  witli  a  niarki-d  central  dtiitessiun  (Kig. 
ii*i\.  The  dura  mav  lie  torn  or  the  small  fnignient  may  Ite  fi>n't.4] 
entirely  through  it.  In  one  case  tJie  middle  meningeal  arterj'  was  torn. 
Id  some  of  tlie  e»fjcs  close  examination  after  de:ith  has  shuwu  a  blight 
fiasure  itf  the  outer  table  and  diploi'.  As  alniof^t  all  the  re|>or1nl  ciises 
imire  ended  fatally,  usually  in  eunsef^iieneeof  HU|))uiration  of  the  sM[K>r- 
6efiil  woiiimI  and  cxteu>ion  of  the  infection  to  the  interior  of  the  era- 
Ditim,  it  is  |K)s^ible  that  many  other  ca^>.s  not  thus  eom])Ite:iteil  have 
mde«l  in  recovery  and  iKiKsed  unrecoj»nize*l  ;  the  inferenre  then  would 
bo  Umt  the  diuigt-r  to  life  lay  not  in  the  fracture  or  in  the  displacement 
of  a  fmgmeiil  hut  in  the  ctK'xi:«ling  wound  aud  the  .-spread  of  infection 
from  it. 

Th«  coincident  Injuries  of  the  contents  of  the  cranium  arc  rupture  of 
the  iluni  and  pin,  laeenilion  an<l  contusion  of  the  brain,  rupture  of 
urlt-ritss  vcnoiu  sinnsi's,  and  cranial  nerve?;,  and  multiple  extr.ivas:ition>! 
of  bloiHl  from  the  smaller  vet-c^els  on  the  !>urfaec  of  the  brain  aiul  vcn- 
trio!.--  :ind  less  fre<pu*nlly  in  lU  snbslamre. 

'Hie  dura  U  nmly  tnn»  except  M-lien  the  fragments  are  notably  driven 
iownn),  and  then  oidy  to  a  mcMlerate  ext4-nt.  Oii'eet  c-ontunion  and 
bcTfntion  of  tlie  bmiu,  recognizable  maeroscTOpinilly,  is  found  only 
UDcIor  tbe  fomv  circumRtaneef<,  hut  there  in  reatun  to  believe  that  even 
m  the  •^lighter  efiS4-s  it  n^'cives  a  eontusinn  which  makci  it  iweidiarly 
ItnbU-  t<i  1k'  Mi'ondariiy  atli-ctiHl  by  infwtion  pnK-eediiig  fnuu  .^uppuni- 
tioa  of  the  adjoining  s4-:ilp  ;  that   is,  t-entral  ahscessi's  an<l  cy-^t-'  m  liieh 

Iarv  prulrably  not  the  n-mains  of  hemorrhages  an?  oeetL'-ionally  itbsi'rviHl, 
the  former  nder  auppnnition  of  the  scalp,  the  latter  after  even  Minple 
frftrturc. 
Tlie  lieroorrhagefi  from  the  vesBols  of  the  pia  which  are  c^fustant  iu 
the  *' huriting  "  and  *MM'nding"  fractures*  are  attributed  liy  Ouret  to 
rtiptiiri-  <tf  the  ><n)allpr  vcf^sels  bv  the  sudden  forced  shilnng  of  the 
cvrehnKtrpiiml  tiouid  under  the  iuHumei- nf  the  bli>vv  and  the  change 
in  the  simpe  of  the  skull  ihen^by  priHluce*],  by  which  i-eiiiun  poniiuis 
of  tlw  pipace  in  which  it  is  containe<l  are  shnqdy  dislendi-fi  aixl  the 
■nnrK^-te<l  veswU  torn.  The  cfTw-ts  are  si-en  not  only  on  the  »jurfaec 
•T  tl»e  hniin  or  in  the  subnnichnoid  spai*e  but  alno  within  the  tvuicx 
Wm]  in  the  vrntriclcH,  csjKHriidly  the  fourth,  and  it  is  tn  then'  that  m.tny 
of  tl»e  cen-bml  symptoms  nn*  to  l»e  attributed.  This  also  is  the  expla- 
natiiin  of  the  prewnoc  of  tlir  hemorrhages  found  at  points  distunt  from 
tbf  one  *>tnirK. 

Kufiturr  f«f  the  middle  mcningc'al  artery  ts  folh»\ve<l  by  iucrejuiiing 

,r^'  ■>f  bhwMl,  usually  iK-iwcen  the  dura  and  the  >.kull,  «ith 

'q  .  i->tir  synipioiiis  and  I  he  |M>^<>iliitily  of  it-lief  by  otHTation. 

KuptuiY  of  the  cavertioiizt  sinus,  and  more  mrcly  of  the  carotid  artery 
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where  it  lies  within  it^  in  seen  in  some  fmctiiroa  of  the  huse  ami  es[^> 
ciully  in  tliuso  due  to  the  entrance  of  the  vulnemnt  ImhIv  ihnni^h  thi; 
orbit,  ^X'airiioniilly  an  arterio-venniiH  aneur^'.'im  n'.'StiltH.  The  ulht-r 
flinuws  niuy  alt^o  Ite  torn  when  the  line  nf  fmcttire  croasea  them,  but 
the  cfjtnpliuitiun  fieenis  nircly  to  bo  important. 

Ijcuvnition  tj^  a  cninial,  nerve  \^  nire ;  the  facial  nioHt  freipieiitly. 
Itut  interference  with  function  by  heiuorrhage  into  tlie  sheuth  of  a 
nerve  \i  more  (.vmmon. 


Patholo^cal  and  Reparative  Processes  following  Fractnre. 

The.*y?  liiilrr  mdically  ad-onJinj;  as  iufwiioii  U  presctii  or  ahsi-nl,  ami 
while  this  ilitference  di>es  not  exactly  coincide  with  thai  of  .-Iniplr  and 
oiinjMiiiiid  frdcturej*,  yvX  the  exist^'nce  of  an  or>eii  wound  iu  conuuuni- 
catiiiu  with  or  even  near  the  fracture  creates  tuiugera  which  arc  aloiudt 
wholly  fthsent  fmm  simple  fmctnres. 

l{e)Kiir  of  the  fractun*  is  eff'eeted  lately  bv  the  diploe,  and  althoiiKh 
the  |H'ri('r.niinm  aial  iliira  can  each  priwhici^  bone  they  unuatlv  d(»  )-~it  to 
only  a  sliy;ht  extent,  and  et>ni*t*(|ucntly  an  oveivr«.'wn  eallus  i*  rare. 
Moreover,  the  oslwiptnetic  actitin  in  nirelv  Hiitfieient  to  close  even  a 
ainall  pip  in  the  b*uie,  so  that  paps  er<s»tcil  by  the  removal  of  fmp- 
meiil.**  or  tn-phiiiinj^  are  habitually  elosc<l  only  by  libruus  libsue  with 
at  the  uioBt  a  email  margin  itf  new  bone  alon^  '.he  edp»  of  the  o|HMi]n^. 
And  yet  in  a  osise  in  which  I  removinl  fully  t'.vo  ^iipmri'  inchr-  fnun 
the  frontal  bone,  bntken  by  a  Idow  with  a  hammer,  I  found  twenty- 
five  yejirs  afterward  tirm,  appan-ntly  iMiiiy,  n-^ihtaui^  over  the  entire 
iir<M.  Uepressed  fni^mentn  heal  in  the  i^wition  in  which  they  are  left, 
aiKl  lanr**  broad  deprt»sioDs  iu  infants  will  ofteo  be  diminii^heti  by 
intracranial   prets^ure. 

IVrsisteut  dcpre^tsion  in  the  motor  area  may  maintain  a  correspoml- 
inj;  pandysis  by  its  h)cal  preM.-un!  n|>iui  the  e<trtex,  but  the  weipil  of 
isur^ical  opinion  at  the  i>n-'wnt  time  is  op|Kif>ed  to  the  belief  that  it  Ihw 
any  marked  influence  in  producing  irritation  or  other  functional  dlv 
tnrbancci',  such  a.s  epilepsy.'  It  hah  l>eeii  abundantly  ^hown  elinimlly 
ami  by  i-x|MT)meiit  tliat  the  bnitn  rejirlily  a<'<t)mmo4late!4  it.felf  lo  a 
triarkti)  diminution  of  (he  cranial  wijKicily,  iiiid  that  even  »  *irddrn 
dtmiiiulioii  luiist  anmunt  to  al>oul  two  cubic  inches  in  the  adidt  >ikull 
belon*  it  can  of  ilsiOf  produce  |>ermanent  f*vmpt<un>t  of  i^-ncRil  e<u»- 
pn>tv<ion.  Ill  Very  few  fractures  is  the  deprosion  as  uresil  as  tlwii,  and 
(he  symptoms  which  acoom|wny  it  rarely  differ  from  thtwo  of  other 
fraelurcs  with  little  or  no  depression.  That  crrebnil  wyniplouis  have 
Imh'h  pntmpily  ndi^'Vi-d  hv  the  removal  of  a  depre?<i*ed  |)oitiim  of  bone 
docs  not  prove  that  the  dcpri-s^ion  was  their  cause,  tor  similar  ivlief 
has  often  Ixt-n  ^iven  by  tin-  removal  of  portions  that  were  not  dcpre-sMtJ 
or  in  any  way  altered,  and  even  by  openitionit  on  distant  parts  of  the 
body.  The  clinical  ^njuiids  for  tlie  lielief  that  the  scar  following 
removal  of  a  portion  of  the  skull  is  able  tti  cuiisi-  fiinetiona)  diMtrdrnt 
nn?  n»  grxMl  an  thow  that  a  persistent  depre^^sion  ran  do  Eio.     It  Arms 

>  Anr  Von  Ifa'ncni»in.  K/mif.  Hutrliimuu,  In  Lnniluii  llotpltal  Itcporta,  Tnl.  Tl. ;  Erbr- 
tvrU,  Anh.  iivQ.  lie  Med..  ItfTtf. 


FRACTURES  OF  THE  SKVJJ.. 


133 


prolmljlo  that  if  the  dura  is  tnni.  nml  irilrameniii^>»l  ailhofaions  thereby 
pnMhHNiI,  tlic  rh:in(H's  nt'rhmnii'  irritation  nml  fiinrtiunal  ilcningcment 
arr  t^n-at^-r  tliuii  il'  such  adiieijions  <io  not  exist. 

OtatiiMiou  of  th('  brain  and  Uireration  of  xiA  vt^seltf  iiml  ol*  thnw  of 
tbt  pin.  in  iinroniplicittHl  cns^'s  in  which  the  itiitiont  survive:;  the  jiri- 
marv  iiijnri.  bt-al  kiutlly,  and  the  case!>  in  whii'h  ihey  jjivo  ri>«e  to  u 
nH'nin;!iti^  oC  any  L-xtcnt  or  iniporianw  are  vcrj"  c'xce|ititinal.  Tlit; 
fxtniv;i<^t<.-tl  UIumI  i.s  abs<>rt>i-d,  or  itcoatiionally  renmiius  as  a  ryst. 
<  fci-<3i.-ionally,  but  vt'rv  nirelv,  tiuppiinition  takes  phire  lK>ni.':ith  a  simple 
fnwiure,  just  as  it  diK-s  in  cfosed  injuri*.*  in  other  parts  of  the  body. 

(.trnoritlin.il  eouttisiou  of  the  Vuiiin.  as  scmw  in  the  "bundling'*  and 
"  betidinj;  "  fmrturc^  and  in  thos4;  of  the  internuiliary  group,  is  gen- 
frally  fauil,  but  nut  (hrougli  meningilis.  Tlie  lesione*  are  nmre  exten- 
sive than  tlnr-e  of  nio^t  ajx'plexies  luid  ap|iarently  llit-y  kiil  in  like 
manner.  Kven  in  fractures  of  (lie  base  witli  rnplurc  into  tlie  ndildle 
tmr  tlir  rabws  in  whieh  an  iutmcnininl  infection  has  onjrinuieil  thruuph 
this  iii»muiuuieat)on  with  the  exteriur  are,  in  my  ex|K'rionce.  very  nire. 
It  i.s  the  tTix-bnd  lesion  that  kills,  not  the  fracture  or  any  sei^uudary 
r**4dt   i»f  the  fnicture. 

In  <n*ni|Kiiiiid  ffaeiures  when  infection  is  avoided  repair  goes  nn  in 
tin*  ^ojue  manner  ;  but  if  tlie  wourul  suppurates  the  infeiiioii  may  spn-ad 
nut  only  to  the  lM>ne  but  also,  a^  in  raises  of  phlfH^ion  without  l'meiun% 
II*  the  inleiior  of  the  eraninnt  by  lymph  ehunneU,  amueetive  tissue, 
an<l  ibmtnbi  in  the  veins,  and  thus  pve  rise  to  suppunitive  menin^itiK 
uhI  pyaniia.  In  short,  the  pntpresj*  of  a  ea.sc  is  dctermine<l  mainly 
IfV  fill- fharjieler  and  ext4>nt  nf  the  intnierunial  lesions  and  the  pres- 
roce  oralis4-m:r  <tf  infection,  ami  the  fructun:,  uu  uucli,  usually  ha^  but 
tittlt!  inriuenoe  uiK>n  it. 

Symptoms,  Diagnosis,  and  Treatment. 

Tlie  distinetion  which  has  been  made  between  iho!«;  rnse.s  in  which 
LIk'  fraetnre  is  an  inipr>rtant,  perhapn  the  principal,  lesion  and  thone  in 
ttrhirh  il  i-*  i»nly  a  ei<m|ianitively  unimportant  aecummninient  of  j»rave 

Min»  uf  the  bniin  and  iln  anncxa  must  here  he  kept  eon?^tantIy  in 
ami.  Fnnnnately,  in  the  fornier,  in  which  the  reeo^nilitm  of  (he 
roriurt-  U  im|Mirt.irit  beonn^-  nf  the  tlieni|M-ti(ic  infli*';itinnH  which  aris* 
fntm  it,  the  diagn(f<^i:«  is  ut^ually  easy  ;  and  in  the  latter,  in  wliidi  the 
fmHorr  widom  demands  or  «m  rec<;ive  any  direct  In-ntmeiit  or  afl'eels 
in  any  way  the  pniirm^wis,  and  in  which  the  pnu'tical  interest  is  limileil 
!o  tlie  intracranial  mjnrio,  the  fact  llmt  the  existence  of  a  fracture  enn 

ilv  U'  inftTred,  and   not  U-  ilcuinii.-tmtc<l,  tloes  mtl    l«ive  us  less  able 

<|o  all  that  can  Im'  «huie  for  the  jKilient.  Instcinl,  tli<'nf»ire,  of  fid- 
Viwini;  the  usual  tlivision  of  the  subject — -fractures  of  [Ik-  vault  antl 
fractures  of  th<*  Imsc — I  shall  uw  that  «if  rirciimnrrihrd  ftttrturcn  tif  the 
vamtt  und  fituiurnl  friwiutfn  with  yrnrrofizal  f/min  iiijiirt/t  with  M>paRilc 
con-ideniMnn  of  the  nm-r  forms  which  be  outside  of  thi^  jiroupinp. 
Fnrtbfnniin'.  a*  d'wjrnojttic  and  thenijieutie  measures  in  numy  ciis«'a 
run  i-loM-ly  t'lpjtlier  ur  even  onincide,  I  shall  at  tlw.  «uue  tinu?  eouflider 
Uir  irxTiiiiii-iit. 
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OircuxoBcribed  Fractures  of  the  Vanlt. 

An  thopo  fnw'tim-fl  nrc  pnnliicKl  hy  a  Mow  Ircni  ii  rdfitivoly  small 
Iwxly  nr  fWmi  one  Imvriig  at)  tnlge  or  corut-r,  tlif  frwlure  is  urtcn  com- 
poiin<l  nnil  the  iritLpno<(iR  t?4  iiiitdc  hy  (liriHit  iiii4|MM?tinn  unil  |mlptitinii  nf 
tlie  liiitit-.  Ill  iitt)st  ca^a  tlii'rc-  h  iiu  difTirulty  ;  lUo  t'ni);riti>iits  run  l>e 
Hci'ii  aiiU  fell  at  iIil*  Imltuiii  ut'  tlio  wouimI,  ami  il  rt'imiiti.-  mily  l>i  lii-tor- 
niine  the*  exU'iit  of  lite  iVdL-tiire  ntiil  n|i|ily  tlic  a|i{>rnpriiiu>  trraliiieiit. 
Ill  tilt!  tluubtful  cases  tliu  liuiie  lias  to  Ik;  carol'iilly  txaiuiuwj  in  M-aruh 
of  a  fiHiKiirn-,  or  JUi  coiiililiini  and  tlii>  rliamnU'r  of  the  violence  mn- 
sidoroil  an  bearing  upon  the  probahility  of  a  fnictiirc  of  the  intomal 
tahle. 

In  rpsjMTt  of  a  flaanre  the  nlgr  of  thn  lorn  pcrioslcum  ran  easily  In? 
mistaken  for  nnv  by  touch,  or  a  cranial  suture  by  thi-  eye.  The  crrnr 
in  the  first  case  Is  so  uuily  made,  even  when  one  is  on  hi^  ^imrd  n>rtun< 
il,  lliat  ihe  finf;^T  nhould  not  be  trusted  ;  in  the  nh^^tikI  the  fissure  i^n 
p-nemlly  be  recvijjnizeii  by  itt  bht'*linp;,  when  fresh  or  whi-n  rnblKil. 
The  i[it|iort.ini>f.'  <tf  its  recognition  ronies  from  its  passible  indiiiilinn  nf 
ninr<-  extensive  fr.ielure  Iien4':ilh  and  ln)m  the  freijuent  advisiibilitv  of 
eidar};in^  it  for  thorough  disinfeetion. 

When  the  lH>nti  is  distinetly  broken  and  depressed,  even  when  the 
area  is  Hmall,  the  depn>HS(!d  |Kirlion  should  )h:  niised.  if  it  proves  to 
l>e  only  a  fraetiire  and  depression  of  tlie  out4'r  tabli.'  the  openilion  nit-ds 
Ui  Ik?  carried  no  further;  the  wound  is  washed  and  cktse*!.  If  itio 
enlin'  tliichness  of  the  iHine  is  hn>ken  the  ileeiK-r  as  well  as  the  .snjMir- 
tii'ial  fragments  nnist  be  removed.  It  is  rarely  neees«iry  In  u-m?  a 
Irepliiiie  for  this  puriMti^e,  for  the  comer  of  n  elnsol  or  elevator  can  lie 
<-ngng<il  uniler  Ihe  e<Ige  of  a  fnigtnent  and  thus  raise  it,  and  al\er  one 
I>iiei'  has  Yhh-u  renioveil  the  remiival  of  ihe  deeiH'r  onerf  iseasy,  ftir  they 
ejin  Ik-  grasped  with  foreei)S  and  withdiiiwn  by  careful  irjcii'tn  ;  ihc 
amount  of  internal  tabU-  n-inovcd  is  lustuilly  greater  llian  thai  nf  iht* 
outer  t;dde.  If  Ihe  dura  is  torn,  and  there  is  no  bleeding  fnmi  theiila,  the 
o|H'ning  in  t)ie  duni  should  Im!  closed  wilti  ealgut  sutures  ;  if  there  h 
free  b)<H*ding  from  the  pia  the  wound  >ihonM  be  |Kieke4l  with  gaiiH'  for 
a  few  hours,  after  which  th«?  oi^ening  in  the  dura  may  be  cIoh**!,  The 
overlying  MiU  parts,  including  ilie  |Hrrienuiium  as  far  as  (>»ssible,  shouhl 
Im>  closed  with  sulures,  a  »mall  g:iiize  drain  lx!iug  in-^Ttol  and  main- 
taineil  for  a  day  or  two.  Tlie  scjilp  shoid<l  be  shave*!  for  some  <list«n<*c 
about  the  wound  and  tlioronghly  ilisinfccted  byscnibbiiig  and  washing; 
with  biehloride  In-fore  anything  is  dnne  to  Ihe  iHinc. 

When  the  gap  left  by  the  removal  of  bone  is  hirge  and  iIm*  wound 
it.  elnm  a  thin  she<*t  ')f  aluminum,  oelhdoiil,  rubber  tissue,  or  foil  mt 
to  fit  it  may  be  inserted  in  it.  The  softer  materials  sceni  In  answer  as 
well  U.H  the  firiiuT  ones  bv  leading  to  the  foniiation  of  a  thick  ami 
tough  cicatrix.  (Johl  foil  or  rublwr  tissue  has  s«>metintes  Ikhh  placi-^I 
Itenealh  the  lorn  dura  to  prevent  meningi»l  adht^ionfi,  but  eilner  i» 
liable  |o  induce  exaggerutiHi  eicTnlrieial  fornialion.  Kn-em.in  luw  lately 
fitinimendiHl  the  u-»e  uf  the  Tming  membrane  nf  an  »gg. 

llrewilt '  bus  nHH'uily  (II*0(i)  pnblisln-d  a  serii.'^  i>f  remarkal>1<>  result** 
ublaiaed  by  replacing  the  fnigmrnts  and  closing  the  wound  over  litem. 

■  Hrrwitt :  Arrb.  fur  kUti.  i'hit.,  VuL  TO.  |k  47. 
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or  38  CKWA  3  <lie<l  ;  in  all  the  others  primnTy  henUng  took  place,  and 
in  2>t  i>f  them  the  fraynient?*  united  solidly  on  a  level  with  the  adjoin- 
ing bone  ;  in  iht-  others  iht-re  was  i*ome  depre^o^ioti  of  the  surface,  lie 
abit  chiirnK,  with  statistics  in  support,  that  patient-i  thus  treated  are 
aUt  more  free  fn>m  late  ill  effeets. 

la  imall  perforations,  im  l>y  a  uail  or  even  by  the  end  of  a  small 
stiek  (the  handle  of  a  pnint^bni.sh  in  one  of  my  own  casc-«.),  the  o|rmi- 
ing  must  be  enlarged  by  the  chisel  or  trephine  ibr  tlie  better  ck-antng 
of  the  deeper  parts  of  the  wound  ;  anti  in  pistol-'slmt  fmrtiires  this  Is 
i%Ut»  ne^-t-ssan.-,  but  only  for  the  same  pnrposi^  ami  for  the  removal  of 
tile  bgdl,  if  il  is  witlilu  euHy  reach,  aiid  of  small  fnigm<;utti.  Bullets 
can  heal  in,  and  without  pivinp  rise  to  late  conser|uences  ;  and  I  think 
the  nakfi  uf  attempts  to  remove  a  bullet  arc  greater  tlian  tho.'^e  of  le:iv- 
log  U  tu  plut-f'  if  the  orilice  4if  entry  is  the  only  L-ommunit-atiou  with 
the  exterior  and  can  l>e  thoroughly  cJcaned.  If  the  bullet  in  il.><  |ins- 
m^  has  opened  the  ethmoid  oelU  or  the  frontal  sinus  infection  frrmi 
tntside  tu  probable  und  the  bullet  i^huuld  be  reumved  if  {mKbible,  but 
wbetlier  it  t><  removable  or  not  the  prognosis  is  thorou^^hly  bad. 

In  any  of  these  cases  there  may  !k'  free  hemorrhuj;^'  from  within  the 
rratiiuni  and  einaijK'  of  brain  tis?-iie,  or,  very  nirt-ly,  a  flow  of  cen-bro- 
opinal  liquid  coming  from  the  snbanMihnoid  space  or  even  from  the 
uternl  ventricle.  Bleeding  from  a  wounded  sinus  eau  be  arrested  by 
latenil  ligature  or  suture  or  by  jiaeking. 

Oircmnxcnbed  depressioD  without  wound  of  the  soft  parts  may  lx>  rerog- 
nt2A^l  I'V  tin.-  tinguT.  which  wlit-n  carrieil  tirndy  alting  fnmi  the  adjniiiing 
bone  appreciates  the  change  in  level,  hut  a  verb-  similar  sensation  is 
jrfven  by  the  SMollen  circular  margin  of  a  deep  ecmtusion  ;  that  is,  thn 
fii^r  iMUscs  over  a  ftnn  rim  to  a  soA  eentml  area  which  suggests 
deptCMion.  Krror  eon  be  avoided  by  making  firm  jiressure  on  the 
'^nil  margin  and  then  juissing  slowly  toward  the  centre ;  the  margin 
yields  under  tiie  pressure  and  the  finger  recc^uizes  the  level  resistance 
nf  the  bone  throughout. 

In  these  cases,  ns  in  the  preceding,  general  symptoms— cerebral  shock 
or  contusion — may  be  slight,  transient,  or  absent;  the  stunning,  the 
partial  or  complete  uneonseiousm^-i  |Mtsj;es  and  is  [H>rhap'ii  followwl  by 
TT"**^  and  lirtidiiche  ;  if  they  are  more  than  this  they  indicate  gener- 
alised h'«i(>tis  limt  bring  the  case  into  the  iutcrmcdiutc  group,  to  l>e 
en b^tpK -fitly  ronsidcrcil.  If  the  (leprcssion  is  iminediatelv  over  a  iKir- 
tion  of  the  niiitor  area  or  a  si>ecial  centre  there  may  be  a  corresponding 
|Mni1ysts  or  nlKilition  of  function.  V'er)'  rarely  a  tluetualing  tumor 
Bisy  f»mi  under  the  skin  which  on  puncture  pn)ves  to  contjiin  eim*bn>- 
■pinal  litpiid  ihnt  lias  escajteil  through  the  torn  dura.  This  has  been 
o|jw-r\'nl  only  in  young  elnldren. 

In  Uic  tn-ntmenl  uf  these  simple  eircumscribetl  fractures  with  deprett- 
iMti  there  nrc  two  things  to  bcoonsidcre<l :  tlie  cfTcet  upon  the  hniin  and 
mminerJt  if  the  depression  persists,  and  the  risks  involvetl  in  relieving 
it,  Tlic  rm-Jins  have  Utm  given  almve  for  the  belief  that  |M'rsistcnt 
f)rpnTH»ion  in  not  *t(ifu  n-s)Mirisibh*  for  the  Inle  functional  diriturbnnces 
tlial  have  born  altributcii  to  il,  and  that  innscqucutly  il  ih>es  not.  in 
the  alMcnre  of  special  inilications,  imperatively  require  relief.     But, 
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on  the  oUht  liaml,  iiltlioii^h  it  is  pm|HTly  iirpnl  ilmt  llie  nnbrnkcn 
t^kiii  is  a  safrr  prottt^tion  apiiiist  inf»'f;tinn  limn  llu-  t-lriHcst  as4'p^U 
(Ki'Wii^),  yet  till-  <l:iii(rer  iiiciirnHl  in  niukiii^  :iti  ojioiiin^  in  \\w  vniilt  of 
tliG  rraiiium,  eKp(>rially  if  the  ditm  is  not  wniindefl,  i'h  ko  aliglit  Ilmt  I 
cannot  criticise  those  who  ftot  upon  the  oonviftion  that  it  is  Ipss  than 
thost'  of  pcr-^istcnt  ilispluctmoiit  evt-n  whi-n  i\\c  (Iisjichaiila|u:es  of  tlie 
ivwiihiint  pip  are  taken  into  ueroiint.  This  iipplics  on!y  lo  pmall  nrm^ 
of  tlepreswioii  iiiiil  tin;  it'iiioval  of  only  a  small  {Hirtion  of  boue.  The 
HiMfial  indicationt^  refcrrinl  to,  wiii»'li  rail  fiir  operation,  are  fonnil  in 
the  evidi-nres  of  looalizeil  pressuri-  ov  nf  lu'inurrhago  from  a  hmncli  of 
the  nii(]ill<:  tnenin^'al  arteiy.  (See  Ix'low.)  The  vuliie  of  a  l{.R*ali/.etl 
pympt^m  (nionoplrgia,  etc.)  i^  miieh  j^ater  in  a  fpe-th  injury  iJian 
when  it  iM'curs  after  the  lapse  u^  a  few  days,  for  in  the  lutli-r  eaj<e  it 
umy  Ik.'  due  t4)  the  sprc-ad  of  intlannriatioti  fnuii  a  pritniiry  fo<.'us  nC 
sonic  little  distance  from  the  centre  whieli  curreiD|iund^  to  the  paralysiis. 


Fissured  Fractures  with  QeneraUzed  Brain  Iiijui7< 

TfiPftp,  let  me  iviH'at,  are  the  "  iM-ndin;;  "  and  "  bursting  "  fraclui 
produeed  by  vioh-nre  antiny;  bnuidly  njxtn  the  skidl,  rhan^ing  its  slmpe* 
temporarily  Uyond  the  limit-s  of  its  elaslieity,  and  c^ui'^in);  eontu.sion 
of  titc  Itrain  with  larger  or  smaller  henioiTluigett  es|>eeially  u|>on  its 
surface.  Jii  the  jfreat  majority  the  fraeture  oceiipies  or  extends  to  tlw 
lKL4ef)f  the  skull,  and  the  injury  is  henee  (jenendly  s|»oken  of  as  fntritvrr 
'•/  (fit'  fjtitt:  Tile  priiuripal  injury  is  the  lesion  of  the  bniin.  and  the 
aKsiH-iateil  fnieture  is  mainly  of  imitortunee  :i^  indi<':itingthal  the  injury* 
to  the  brain  h  profwibly  extensive  and  jjrave.  The  npinion  lonj;  held 
tttat  fraetures  ofthe  Ihim'  were  neee»<iirily  fatal  lias  been  hIiowii  to  be 
exaiiirerHt*"*!,'  but  vet  the  iH'reentap*  of  niortalilv  is  high,  and  similarlv 
produced  fnictiires  of  the  vault  liave  a  like  gravity.  In  ten  years — 
].s;('i-lJH>-| — .'UK  eases  of  fraeture  of  the  ba>e  were  tn-ateil  at  ll«* 
Hudson  Stn-el  ^n^pitJll,  with  2(lC  deatlts.  The  chief  symptom  of 
the  brain  injury  i-  nneoa^-ioutiness,  ntore  or  less  I'oinplele.  \vilh  the 
hifUirv-  of  a  blow,  irregularity  of  the  pupils,  and  u  motlemle  pii« 
of  tt-'ni|M>m(un\  Tlie  high  temi>emtnre<i  which  have  Ikn'm  spoken  nf 
as  enn-ttant,  lOo"  tii  107*^  F.  (Phelps),  T  have  seen  only  in  the  few  hours 
heforiMterith.  I'andytic  symptoms  and  svmptoms  eomufled  with  the 
ein'ulalion  and  respiration  de|iend  n|>on  the  |K)rtioim  of  the  hraiii  and 
medulla  involved  in  the  injury. 

The  dilferentiation  i^  with  other  forms  of  coma,  c»|teeially  Ihe  olof^ 
holic,  and  is  often  cxtn-mely  difKcult  or  even  inifhx^ihle,  as  when 
altniholism  cnineide-^  with  tmunia.  The  points  ttf  difference  (with 
iiifiiiy  exeeptionsi  nrv  that  in  aUwiholie  enma  the  teiiiiM'niturc  is  not 
niisinl,  theiineonN'iousness  is  less  deep,  the  pupils  are  equal  and  respon- 
sive. It  miidt  alway.9  |»e  remcnibcrc<l  that  the  two  conditions  may 
coexist. 

lOmf  (l>Hitorh4>  Xril*rlirifl  fQr  Cltlr,  vnl.  livliL,  p.  4(H)  ifvM  sMiUtliwif  W)  numi 
of  fnu'tiin-  nf  ttir  laM-  trruUil  iit  tlir  Chiirit^-  In  nrrliii  fx-iMt-rti  l^t  nnd  Ivtri.  litHu(ltu( 
Uic  'iiiKlitiiiii  ntlft  n-*'<>t'i'ry  hi  i»  nf  llirin,  Tlicn-  vrt  n-  .'II  ili-ttllm.  Tlir  iniMt  ('»tiinMiB 
Intr  nwiili  no*  ihniltiiitiuii  uf  tbv  hv*rinx  III  VT  i>f  Itt<  cjuca  cXknilttnl.     In  U  then  waa 
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During  the  |jast  ycnr  I  have  witlulniwri  bv  liinilmr  )Mincturc  a  few 
(IrfJiw  i>{  tin-  c«'rt'lnMi-|iiiial  litjuid  in  many  ciiw-  nC  uiu'niisritni(iin'ti!*  due 
ti)  various  faiiJM-i*,  in  ilip  Imiih-  of  tiiidin^  thtii  tho  prcst-nco  or  aiw^itce 
of  IiIimkI  in  it  n'oiild  uid  in  tlie  difforc-ntiul  diaf;u<>»ii».  lilood  was  ulninst 
iii\'arinMy  |ir>'Si>nt  in  fnirtun-  of  the  Mkull,  and  alw)  in  muriy  apoplt-xics. 
Tb»*  dbifiiii>ti<!  vnlu**  of  its  prowncf  is  considomlily  diniini-'hc*!  Iiy  the 
Cnvt  that  it  is  i-auwtl  nnt  iiifrf-(|n(>ntly  by  the  punctnri' ItMclf,  presunmldy 
by  Houndiug  u  nicninpiil  vein. 

Thp  «yinptimi-»  l>clnnf;in>;  to  the  fmptimj  itself  are  hemorrlmges, 
rr^iymo^-s,  (K'«isi4Hi:iIIv  a  waterv  diw^hai^  fniin  the  isir  or  mise,  and 
drafnt^^  nf  ihn  lar  of  the  airootw!  si(]e. 

HemorrhaKe  from  the  (-ar,  noso,  or  mouth  is  frr<]nont,  that  from  the 
rar  U-itij:  ahnost  iKilho^ruotuonic  of  a  fnicture  llinmtfh  tlic  |jetn.iiis  |M»r- 
tttin  of  the  temjHtnt)  lioite ;  it  U  n^xiixUy  ^li^ht  l>iil  may  be  profuse. 
Kiini^  refers  to  a  case  in  whieh  (he  flow  from  the  middle  ear  tlmtiij^h 
the  Kuslaehian  tube  into  tlie  month  wiis  so  abinulnnt  that  he  felt  obliged 
to  do  traehtHtt4>my  !«  prevent  t^nfToeation.  BUH-^linp  from  the  ear  uliich 
inay  Im'  ntixtalcen  fiir  thai  of  a  fraeture  of  the  hasp  may  l>e  tUw  to  rn|»- 
ture  of  the  membmna  tymmni  or  to  injury  of  the  external  auditor)* 
raiial  bv  a  tdtiw  ujxtn  the  ohm  whieh  lias  forefnl  theeomlyle  of  the  jaw 
liarkwant,  or  even  to  a  fissure  of  the  vault  extending  to  the  mnKtoid 
pn«ti*»*. 

liocliymosts  at  orrtain  pt'ints,  not  fine  to  direct  contusion,  \a  !^if;nifi- 
nant  of  fracliire.  Thp  mo«t  e<»mmon  U  that  lw»ne:ith  the  iwuhir  eon- 
jiinrtiva,  spreiuling  to  that  uf  the  lids  and  then  to  the  hkin  of  the  latter; 
it  i^  ninsit  eonstant  uml  niarkeil  in  fnieltires  of  tiir  nrliital  plate  and 
)4ftifno)d,  A  nUght  i-eehymosit^  behiml  the  ear  is  often  found  after  a 
Say  or  two. 

A  watery  ducharge  from  the  ear  aHer  fnicture  of  the  (uise  is  not 
infretjuent  and  i-.  fMiniftinir";  very  prol'uso  lin  one  eii*^-  03  ounces  in 
fuur  and  uiie-lialf  day-^l.  Four  varletii-s  ditVeriii};  in  the  amount  and 
character  of  the  discharp'  have  l»cen  ob-HTVed  :  ( 1)  The  flow  is  abnn- 
flant  and  prolun^-d.  the  liquid  conluin»aL]rf^  pro|Mjrtionuf  chloride  of 
MMJinra  anil  but  little  albumin,  and  \s  then  4luubtlcs.s  tlie  cen-brtKspinal 
liqiiitl  of  the  p>uhnniehnoid  sinu«  anil  sinuses  e.-wjiiiinjr  thn>ti}rli  frac- 
tiin-  of  llie  internal  auditory  e:inal  ami  ruplun'  of  the  tyin|>nnum.  (2) 
Tlir  tlow  'i>  similar,  but  the  litjuid  is  hi^hlv  albuminous  ami  without  ehlo- 
ritlf  of  Mxiium  ;  aulo|iKy  in  some  Rises  ha-n  shrtwna  fnictiire  ihnai^rh  the 
tuiiUIc  and  intenud  e:ir  but  not  thriHigh  tho  internal  auditors-  c-anal ; 
tin;  liifuid  is  probably  lymph  eomiiifr  fntm  the  lar^e  arachnoid  lymph- 
rpnrr  wlik-h  noniudly  eon)ii)Unt<-;ite.s  with  that  iM't-upiint  by  tlie  |M>ri* 
lymph  of  the  labyrintli  or  liipiid  Cotimtiii.  (H)  The  flow  is  abundant 
anil  albuminous,  beeomin^  scanty  ami  purulent  ;  probably  an  itiHam- 
matorv  ilisrharge  fn>m  the  surface  of  the  euvity  of  the  tvmpanum. 
(4)  The  llow  ia  scanty,  apjieairs  late,  is  albnminons  and  re^ldish^  and  is 
pr>liBildy  the  serura  of  extravasattxl  IiIixkL' 

l>tafDesn  of  the  ear  of  the  afTeftwl  side  is  due  to  Injury  of  the  middle 
or  internal  car  or  of  tho  aeoiKitio  nerve  in  its  ptissnge  through  the  Ixine. 

'  rarlDtomllnf  df^tlwnf  thnMiarmiKiRii  ItifrriulirriA  tcfrrmi  In  Ilfwi-tt.  in  Kitlmrd'a 
i^MMB,  voi.  I- ;  Vmi  Btargiwitili.  Id  bvat*chc  ('liininci<^.  t>>vf'  >><>.  und  |{(tt*rr.-ll  I'urk. 
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Pai'alysia  of  oilier  Rrunuil  nerve*  is  mxsisionnlly  (iIwaTvcd,  tlie  resnll 
of 'Jirtrt  injury  of  tlic  nerve  or  of  prespiirc  ii|khi  it  lt_v  extmviixited 
I>I<mk]  ;  llif  fariiil  ifi  the  one  moat  frutjiifntly  affiTtetl,  then  ihi'  iiIkIu- 
cen».  Pjinilysis  iif  the  liniiw  in  eHiictot)  by  iiitmcninial  liemorrlmge. 
Slowing  of  tl)c  puisc'  and  irrogulunty  of  the  rt.-Hpirutioii  indicute  heiu- 
orrlmge  in  llic  iikiIiiIIh. 

Fissured  fractures  of  the  vaiill  iire  sometimes  rfi:i>jrni!MdiU'  hv  u  differ- 
enct'  in  the  Icvid  of  tlii.*  two  sides  and  evfu  in  nin*  iitsvn  l>y  the  imle- 
pendent  mobility  of  tlic  two  pnrts  of  the  emniiim.  Anwultatory 
porcuRsion  has  been  allei^t  to  bo  a  luuuiis  of  nx-oguitiun  of  u  lisbUrL'. 
but  I  Imve  found  it  wliolly  untniritworthy.  The  gi>neral  symploni8  nra 
thn  Minif  as  wh(>n  the  fracture  occupies  the  base  and  are  dependent  upon 
similar  lefimip  of  the  brain. 

Eiuphys<.Miiu  of  (he  scalp  in  a  rare  jiyrajttnni  and  i^  due  lo  the  e^-jiiie 
of  air  into  it  afLiT  fractnrf!  o|>t;ning  the  niiL<4toid,  fmntnl,  or  ethmoid 
flinnses. 

The  treatment  rif  ttiesc  fractures  ismetlicinal  and  exiH-elant  :  absolute 
quiet,  lifj;ht  dirt,  laxatives,  and  e«]lil  to  the  head  if  iiiilimted  tiy  nMi* 
lensness,  headache,  or  other  symptoms  of  cerebral  irritatimi.  In  frac- 
tures of  tlic  Ikl'ji,'  with  bIts><Jinj;  fnini  the  fuir  »  li^ht  plup  of  imlofttrm 
^UKe  may  Ik-  plaetnl  in  the  external  meatus,  hnt  more  active  mi^osurui 
to  di«(infect  this  ro^on  seem  to  nie  wholly  uncalled  for  in  view  of  tho 
fact  that  a  route  for  infiTtion  from  the  mouth  thnui^h  the  Ku:$tachiui 
tulic  n>maiiiK  and  caiuiot  Ix*  jirotcH^ted. 

When  the  fracture  involves  the  vault  and  is  compound  the  wound 
slioulrl  he  thoniu^hly  elcau.>*cd,  and  to  this  end  it  is  |irn|wr  to  chisel 
away  the  Ridea  of  the  fissure,  but  I  do  not  think  it  jiiditrious  tt>  enlaq^e 
tlie  wound  in  the  scalp  in  onler  to  follow  up  the  Hssurc  and  treat  it 
thus  llmtuehout  its  entire  length.  Tlie  intcrferen<re  is  solely  for  disin- 
fi-ction,  and  in  fresh  cases  we  may  Im*  conlident  that  infei'litin  has  imt 
|tasso<l  mueh  beyond  the  limits  of  the  external  wound.  Impression  of 
one  side  of  a  ti^^ture  of  the  vault  is  not  a  justificntiou  for  making  an 
incJsion  thn)n;;h  the  unbroken  skin. 

The  snuie  principles  apply  to  the  treatment  of  the  intermefliary 
gniup — extensive  e<inuninitteu  fractures  with  marked  general  cirrebral 
Hvniptoms.  The  import.-iut  lesion  is  that  of  the  bntin,  and  it  is  not 
probahle  that  g<iod  ejm  be  got  by  removal  of  I'nigmcnts  or  relief  of 
depression  that  will  cumm-usate  for  the  risk  lucurretl  in  dividing  the 
nnbntkeu  sic:ilp.  l*os-sibly  the  relief  of  tension  by  draining  away  the 
exudate  (lirongh  an  in<>iston  uiav  l>e  an  tmitortant  ihlvantage,  but  this 
has  not  l)een  demon>(ral(.il.  It  the  fraeture  is  ei^mponnd  the  wound 
nnist  l)e  cle:uiiMl  ara)  pnitected,  ami  advantage  mav  Ih>  Liken  of  it  t4i 
di>  whatevi'r  tl»o  condition  (tf  the  bone  re«juires,  liut  this  cannot  lx» 
ex|MH-"te<l  to  have  any  imiKfrtont  intluence  upon  the  pi-ogress  and  out- 
come of  the  injury. 

Certain  exceptional  forms  of  injury  rcpiire  separate  description. 

Posilblfl  Fractore  of  the  IntenuU  Table. 

SVIien  the  ^kull  lias  U-en  ei>utUM<<l  {cont|Hiiind)  bv  a  blow  of  the 
kind  known  wmielimes  to  prodmv  fracture  "f  the  inlertiat  table,  siH-h 
OS  a  glancing  buUel  or  a  sliar|i  bliiw  by  some  small  object,  then:  van  In* 
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no  seriniii^  (ihje<;tion  In  trnpliining  in  onler  to  in.inre  rloanlinpsfi  nnd 
tletcrniiiic  tln>  ii^nililiim  of  i\w  internal  lalilt?.  if  c:ire  is  taken  not  t(t 
iipt-n  tlic  iluRL ;  aiul  even  nlu-n  llie  ^kiii  i;^  not  hntkcn.  it'  well-tnnrketl 
syniptnni*  ><f  l<»r.ali7A-<l  wnliml  injury  are  [iresent,  n  fiimilarintorierrnrc 
miuM,  I  think,  Ih'  justiliulile  as  an  attempt  to  relievo  n  /om/  niid 
Umitni  injur)',  litii,  I  rejH-ut,  the  known  instances  ul*  fmctun>  of  tlie 
intfni!il  (aMo  alone  are  very  Tew,  uiu\  almost  alt  of  thorn  eom|>')unO. 
and  fuljil  by  infection  thrnii^li  tli(>se:iln  wotinil.  If  it  i^  elainiPtl  that 
than  arv  m:iny  simple  (not  eompoumll  ones  wlueh  pass  nnn-cognizol 
bceMlw  tlic  patient  ix-covors,  it  must  Ite  adtlod  that  that  then  in  imMif 
llml  nn  oppmtion  'la  not  always  necofwary.  The  diagnosis  of  pronalile 
fracture  of  the  internal  tahic  ha.-*  been  not  infrequently  made  for  no 
lirtl^T  reason  than  that  no  other  o*inM  be  [Kisitively  niaile.  Such  inii*- 
takrs  would  Im?  less  froqui»nt  and  oftieinus  tre:itment  wr>ulil  ho  rawr  if 
the  faet  was  fidly  apprc«-iate<l  that  early  penend  eerebnd  svmptoms 
[m*an  ^-neralin?d  cen-liral  lesions,  and  that  t-neh  eiinnot  be  relieved  by 
local  measun^.     For  the  latter  there  niutit  \k  local  indinatiouA. 


Rapture  of  the  Middle  Meningeal  Artery. 

Rupture  nf  the  niiildle  meningeal  artery  or  of  one  of  its  branches  hy 
a  frarlurt-  eni>«iing  its  triMirse,  or  even  without  fnu'lupe,  is  a  not  iiifre- 
qnmt  injury  of  gnait  im|>ortnnre  and  reaiiirinjj  imnic<iiale  operative 
rvlief.  Am  the  ve?isfl  lies  in  a  groove  on  the  inner  surfat^e  of  tne  Ihhid 
and  is  covered  by  the  dura,  the  hemorrhage  ronimnnly  take;;  plare 
between  the  dura  an<l  tlie  Iwine,  siripjting  up  the  tormer  sometimes  fur 
a  ron&iilemble  distaui^c  and  cauiiing  syniptom.H  of  Kk^iI  and  .-rtimetimes 
of  gpoeral  compretision.  Usually  there  U  an  interval,  Iwlf  an  hour  to 
three  hfturs  ('oei'jiwonnlly  verj-  mueh  longer,  even  eight  days  in  one  nf 
Koiiijr'f  <'aite?i  and  limr  days  in  one  of  mine),  Ik-'tween  the  blow  and 
(ill-  deveh»pmeni  ot' the  symptoms,  an  interval  during  which  the  |iatient 
Diay  ^•vn\  entirely  well,  hut  which  in  ••tlier  e:Lsi-!<  may  hv  ntask(.-<l  by 
the  symptums  of  (sjrebral  injui^' oeca«ioned  by  the  primary-  violence; 
tiie  reeognition  in  the  latter  eofte  must  then  come  through  the  steady 
iBcrtiuie  m  the  hyiiiploniH  and  frequently  the  liiuited  lundyses  euusul 
hy  pn-witnre  njwin  (M*rtions  ol"  the  motor  ati'U.  The  pulse  heeonies  slow 
(inilM'  of  preAjeiiH'),  and  the  pupils  unequal,  that  on  the  t^ide  of  the 
injury*  l»eing  luually  diluteil.  The  paralyses,  of  course,  are  on  the 
KjipiHiti*  fiidc  of  the  IknIv  ;  if  limited  tliey  luditmte  n  h(-morrh.ige 
lirtwrrn  the  duiu  and  the  l>one ;  if  ditl'use,  a  hemorrliuge  into  the 
'hnoid  spaei*. 

I^ft  to  itwif  Ihc  injuPk*  terminates  fatally  in  the  great  mnjority  of 
«.«••-,  Itelief  mu-t  be  given  by  removal  uf  the  extrava-ateti  blmrtl 
and  arrot  of  the  bleeding.  The  ditlieuUy  may  Im-  to  determine  the 
point  at  whieh  the  In'phtne  if  to  Ih*  appli<^I  to  nu-et  the  indimtionei;  the 
guides  thereto  are  funiishetl  by  external  evidences  of  injury,  the  softt 
of  till'  fmrltin*,  the  sitmilion  of  tlu'  centres  oorresiKinding  to  the  |Kinil- 
r«*"»,  tli4'  unatoniiral  relations  of  (he  artery-,  and  the  relative  fni|neney 
of  ltriiti>rrhage  at  dillen-nt  |Niints.  The  artery  runs  from  the  fonimen 
■|iiiK*Miui  acrow  the  middle  fos-s:i  and  upward  along  the  greater  wing 
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of  the  sphc^oul  and  there  divider  into  two  branches.     The  nuist  fn- 
qm-iit  ."H-al  ni'  rn|iHiri'  uml  hcmorrhaj^  unrn's'iMHidf'  in  liir  h»wpr  aiiU-rinr 

Ixirtiuii  of  tlic  |tiiri(-tal  Ixtm-  tantcriur  hnuich  of  thr  nrtrrv) ;  tiu-  next, 
ml  uiiiirh  le-s.s  l'it'(|iii-i)t,  cN)rr(i<]MiM<)s  u*  tlic  lower  }H>stc'rior  |K>rfiiin  of  the 
psiriftnl  ami  Ihf  :i<Ijninin};  portion  of  the  iK-cipiial  (jKxxlenor  bmiich). 

Tlic  size  of  the  ext  mvnsiition  varies  greatly  ;  I  have  Mvn  one  of  lesp 
tlinii  an  oiinee  direetly  alwive  the  ear  in  wliieli  the  M-niptoiuH — t*tiip«»r 
and  limited  [mralysis — w<Te  well  nmrUeil  and  whicli  wa.*  eurwl  hy 
operation. 

If  the  exaet  )}osltion  of  the  pxtnivamtton  c;aunot  he  deterniinetl  nud 
if  no  indieatinn  is  furnished  by  a  lim-  of  frartiire  or  (ittnilyhis,  an  o|ipii- 
injf  made  nwir  the  |K)iiit  when*  the  fmntal,  [mriotal,  and  tem|Miml  bonca 
nufet,  Kiy  two  linp-r-t>ii>adll)»  above  the  /y^onia  and  an  ineh  iH'liind 
the  extenud  an^ntar  pniees-*  of  the  frontal,  will  px|}ow  the  most  t'r%^ 
qneiit  seat  and  alw>  the  anterior  hmnehes  of  tlie  arter\'.  An  o|H'nin;t 
about  three  ineheu  directly  behind  tluH  will  expose  the  )>osterior  nTfton. 
The  oprninj^  Hhoiihl  be  nmdr  with  the  trephine  or  by  n-movinp  n 
broUi-n  fra^nnent,  and  if  the  extmvasation  i»  not  at  onee  cni-nuntmil 
the  dura  should  l>r  mrefully  sepamttnl  from  the  Ixine  in  different  din-o- 
tions  in  wan^h  >if  it.  When  found  the  hhiod  >ihouhl  be  pieki'il  or 
waiih(Hl  onl  if  clotted,  and  bleeding  imint.-t  should  be  wieured  if  noat^i- 
ble,  or,  failing  that,  the  wound  ^houhl  lie  parked  in  their  neif'hboriKKK]. 
The  artery  is  often  diflieuU  to  stTure,  p^iK'eially  when  its  point  nf  nip- 
ture  is  not  within  the  opi-ning  made  by  the  trephine.  TeiniKirnry 
pres.>^nre  with  the  tin<;iT,  an  artery  ehiinp,  or  even  a  |>ad  of  ^ttuze  Ii3m 
been  sneoo-^r-fully  employed,  fn  all  my  own  caj^eft  the  blewling  ha^ 
sUtppcil  spontaneously  befure  the  ix>inovul  uf  the  eh>t. 


FerforatinK  Fractnres  of  the  Base  through  the  OrbH. 

Perf  tnitiii^'  fnieltiri's  of  the  base  throujrh  the  orbit  arc  oxtrenii-Iy  prn»v<» 
and  ran^ly  afees.-.ible  to  tresitment,  the  iinp<irtant  lesion  Iwinp  u.-ually 
that  of  the  brain.  I  n  tiie  extent  of  these  Ic-^ions  and  I  heir  coiiseipienctrs 
the  variatuins  are  very  gntut.  I  have  seen  the  breech-piece  of  a  shot 
gun,  alHiut  ttix  inehet)>  lung^,  driven  into  the  brain  throngb  the  no>«<*  and 
orhit  and  carrieil  there,  uureouguizeij,  for  more  than  two  montle*.  the 
patient  recovering  bunieieiitly  to  take  a  raihmy  trip  to  the  city  in 
onler  to  have  the  deformity  i»f  hi?*  faee  n>lieve<l  ;  and  in  another  a 
(tingle  binlshot  whieh  entrn-tl  just  alK>ve  the  trndo  o<'uli  and  paswH 
thnnigh  the  lower  [>art  of  the  frt>ntal  lobe  directly  back  ncarlv  to  the 
Sylvian  fissure  e^iusetl  death  in  a  wt^k  without  any  evidenee  of  inHani- 
uiation  and  with  only  a  minute  inlnieninial  hemorrha^-.  Sctmetimert 
an  important  feature  is  the  wounding  of  the  cjivernous  sinn*;  or  of  a 
large  artery.  Another,  and  fri'tjiu^it  one,  is  the  infection  of  the  dee|KT 
portion  of  tlie  wonml  by  the  vulnerant  l>o<ly  oven  if  the  sn[N*rfi<'iid 
portion  of  the  wound  is  small  and  heals  kindly.  The  eominon  eaii^ 
l»  the  [Kissage  uf  a  snudi  Inxly — a  bullet,  eane,  |HMieil — through  or  even 
betwwn  the  eyelids.  I  have  ■♦e^'ii  two  eaws  in  whirji  a  slendiT  stick 
(the  end  of  an  nmhretla  in  one)  had  thii.<>  (kenetratHl  and  had  broken 
00*;  Ujth  imtientH  ilicd.  one  after  removal  to  another  liuspilal  and  ojK>ni- 
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Uim  (bm*  by  llic  InrK*-  itnipf^-flnp  to  i<x|iobl'  the  base  of  the  brain,  pn>- 
fiw  veixtti.-  liUt'diii^  wliioti  t-diiM  luil  lie  arn-^ttil  wa^  fnt-uuiitt-i\<d  ainl 
ihc  iciiii'iil  i\\%-i\  ftlttHlly  hI'Ut  i^-tnnvul  inmi  llit*  laliU;. 

Similar  wuutitlti  tliruugli  tlie  now*  and  mouth  are  even  mori'  ex[>o6cd 
b>  uitix-tioQ. 


Sunmuxy. 

prinoiplw  of  trcfltmcnt  in:iy  be  tlius  nummarizocl ;  Danfrcr  to  life 
■nil  riiix-tiiKi  coiiK's  Mi:iiii)y  from  ^*'nt'nilizc<I  ixkntujiicm  of  \\w  bniiii, 
tarp'  or  j^niall  intrirraTiial  hcniorrhajri's,  and  iiitni<-niiii:il  infiM*li<)n 
tbn»it)rli  nh  o|h>ii  wound;  the  fmctnre  itwlf.  a*-  ^U'.-h,  even  when  ns^y- 
cniUtI  with  ileprf».siou,  is  rarely  a  factor  in  the  fatal  result. 

Apiin^'t  rri-nemliztHl  oerebral  injur>'  the  only  treatment  is  mctliail— 
rwt.  mliiiive**,  laxatives,  cold  to  the  head.  Apainst  infection  we  have 
pM'veutiun  and  disiufecliou ;  after  it  id  fairly  establi:<he(l  disinfeeiion 
and  ilritna}^>  liavc  a  restricted  availability.  ( \inse<|nently,  fnietures 
of  (he  haw  and  tit<.<iirc<l  fmctnres  of  the  vault  not  compound  <lu  not 
rrauin^  o[»oration.  When  eoniponud,  the  wound  may  Ik-  culai^l  :»iif- 
fii!ipntly  to  |M>rmit  dtsinfiH-tion  of  iho  area  already  cxjiosed  to  iiifco- 
tion ;  and  for  the  purpose  of  this  disinfection  a  li^nre  may  be  enlar^d, 
but  thl-«  eidar^enietil  ^ibould  not  he  carrietl  much  beyond  the  limit.'i  of 
t]w^  itri'^inal  wound. 

I>epre.-.r.ion  of  a  |K«rlion  of  ihe  r>kull  l)elow  its  nomml  level  is  nut  a 
cuiHlithm  which  uiwayi^  necd<4  to  be  oorretrtwl.  'J'he  ai^socialetl  coinli- 
CHUUi  which  itulicittr  itn  itirrection  an^  ItniitMl  paraly^fo^  iliie  to  pressnre 
i»f  Uie  depresswl  ponion  upon  the  nndcrlyin^  |*urtion  of  the  hmin. 
Cottdilion^  which  V"4'Jtj  its  corrwliou  are  an  a-vstK-iated  wound  of  the 

Ip  and,  in  fiirople  fracturcii  with  a  well-tletin«l  small  are-a  of  depren- 
I,  ihf  ah^vnce  of  rvniptoms  of  gcneralixe^l  iiijun--  uf  the  hniin  and 

i.>vijiieutly  of  l)K.<iun-!^  mdiulinfj;  from  the  depir-ssul  ai-eji  which 
MTunhl  favor  the  nxten!iion  of  inf<>ction  if  it  should  occur  in  the  wound 

ide  fur  the  relief  of  the  depre>.*.ion. 

Kpidnml  or  »nlHlund  licmurrh:i^e  (niptun*  of  (ht)  miildlc  nienin^'nl 
artery)  rr<|uircft  oiR>nitii>n  fnr  tlie  reraoval  of  the  extrava*at**d  bliKul 
nml  Uic  arrt>t  of  hemorrliajy:e. 

A  monoplegia  pmmptly  following  a  blow  u|K)n  the  head  is  an  indi- 

bi«>ti  for  (he  applicntiuu  of  the  trephine  over  the  corn.-s|Kindin>;  cor- 

d   ncutn-,   Willi   the    exjiectatioii  of    then'hy   n*movinjr  u  clot  or  n 

4rnti-iit  Mhich  U  niahini;  pre-^surc  on  that  jH>rtion  uf  llie  bniiu. 

I^ie  fuiiclionnt  cerebral  disiurbantXT^  (epilci>>y,  etc.)  apiwar  to  bo 
>«  iniu4t  m^ire  clo^'ly  connected  with  injury  of  llic  brain  ana  nieniD^efi 
which  cannot  U*  corrwrtwl  by  a  primary  openition  than  with  traumatic 
iirr^daritifM  on  the  inner  surface  of  the  hkuU  which  can  Ik?  thus  cor- 
ftrtwl,  ihat  an  early  o[«Tntii'n  for  their  prevention  is  not  imlictited. 

S-t'cr*'  meiiinp'al  or  c<<rtical  intlnrnniation,  not  eonne<'tcd  with  an 
•null  wuiind,  i<i  !«i  rare  that  operation  for  itn  prevention  is  not  intli- 
«1,  and  is,  indeed,  more  likely  tu  produce  it  than  to  prevent  it. 
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FKACTUUES  OK   THK   VKUTKIIR/K. 

Fractitres  of  the  vfrU-bnu  have  this  in  ooinnina  with  fractiireo  of 
tlic  i«kit)l,  tliai  m<wt  nf  tlh'ir  imjHirtaiii*o  <iop('nils  upon  the  {issiH-iatttl 
injury  of  tlit-  iicrvc-wnt rx'.s  ami  trunks  CHintjiJiUMl  within  ihfir  raual, 
but  thi'y  have  in  addition  the  inijmrlanee  ilue  to  the  function  of  ihc 
i!t[tin(*  us  a  support  for  thu  head  and  trunk.  U|Min  tlic  iiit(*f;rity  of  this 
MipjMirt  ilcpcnd  not  only  the  power  of  hn-oniotion,  hut  also  grace  of 
e:irriaj;e  and  ilexttrity  In  the  n.sc  of  tlic  Mnihs. 

Thi?  ppinal  (ronl,  oerupyiujj  tlie  centre  of  the  verteliml  enlumn,  ia 
eMiciently  proteeletl  a^iin!<t  any  external  violence  that  is  not  suflieicnt 
to  hreak  the  hones  timt  cun.stitutc  llie  bttor,  or  the  ligament.'^  and  mu»- 
cloH  thai  binil  tluuu?  bones  tu^tlit>r  ;  and  the  ltuIuuhi  itwlf  ih  cunntitutcil 
in  «  fuiiiuuT  that  «^mhinos  ela-^ticity  and  moliility  with  tlie  nere**ary 
firiiine.'<.t  and  rigidity.  'J'he  biNlies  of  the  vertehne,  inerc:i.sin)r  in  size 
fnun  above  tlowitvvard  in  eorreH|Kindeiiee  with  the  varialioDH  in  the 
Weij:ht  and  strain  whirli  the  ilifferent  ones  are  calU^I  n]Hui  to  Iwjir,  are 
c(ini[>0!?ed  of  8|>on^'  tissue  and  sepnrat^Til  fruni  each  other  by  tho  diutio 
intervertebral  itarli lap's,  and  prc^vented  from  clinnginf;  their  pUKitionft 
by  the  intorIt)cking  of  tho  articular  prooe8f«?s  upon  the  flides.  The 
general  form  of  the  eohnnu  i^  that  uf  a  long  slender  eone  wilii  n  double 
autero-po!^t4'rior  curve,  and  its  iToniiH'nent  |i:iriH  an>  Ktntiiirly  ImuntI 
together  by  ligiinicnt.s  and  tniiAcIc^  allowing  a  Ringe  of  motion  whirh, 
while  small  between  eaeli  jiairof  vertebrte,  is  in  the  Of^regiite  eon^id- 
enible.  Mechantrailly,  therefore,  the  spine  is  exposed  to  fnicture  by 
direct  violeiiec,  like  other  IxineA,  and  by  iudin>ct  violunco  tfarot^u 
exnpgenilion  or  Hlniight^ning  of  its  normal  curve**. 

In  the  (liHiihuvment-s  following  fnicture  the  corn^f^pondrng  joints  may 
be  diiilocateil,  ami  as  in  dislocation  there  may  be  associate*!  fmctun.*,  and 
B»  tliesymptoraain  the  two  forms  of  injury  arc  in  many  respect.**  the  launei 
they  are  Honictinnw  proniK'd  iw  "  fraclnre-flij^hx^tionn  "  of  the  spine. 

Fruetures  of  the  vertcbrre  are  relatively  rare,  OSt  per  cent,  in  my 
jitntisties  {('liapter  I.).  (Jurlt  collecletl  270  caM.'S,  with  -141  fniettirvs 
anil  found  thai  fnicliires  of  the  tvrvic^I  and  dorsid  v<Ttebne  are  aUiut 
i?«jtnilly  fnipicnt,  178  and  1K4  ri'sp«-<'tively,  while  thn!<e  of  the  liindmr 
vertebra.',  H'l,  are  mucii  less  Doninion ;  that  the  fatal  ca«es  of  fracture 
of  Uie  ocrvic«!  vertcbne  are,  however,  considenibly  more  numerouA, 
iictiudly  and  relatively,  than  tlxwe  of  tlie  two  other  region?* ;  that  the 
fiHli  and  ."ixlh  i^-rvical.  the  hist  dorsal,  and  the  first  lumlmr  aro  more 
rnvjnently  broken  than  any  of  the  others;  and  that  it  is  coninioii  in 
fraelun's  of  the  cervical  an<l  riorsal  n-ginns  for  mon'  than  one  vertebra 
to  he  broken  at  the  same  time.  They  are  extremely  rare  in  childhood 
and  Old  age,  and  relatively  iufreijuenl  in  women. 
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Tbc  |iart  nwwt  frMiiicntly  fractured  is  dit;  \>oAy  of  llio  vcrU'Imi- — 
Uiat  is  in  alM»ut  IwiHthinltt  tif  nil  titses,  or  in  lunre  than  liult'nrUic 
fnirturcs  of  tiio  (vrvii-jil  vertrUrte,  in  nlxiiit  sevt-n-oifflillm  of  tli»tse  of 
tlie  (IcirKil  verU<l>nt%  niid  in  ulioul  :ill  those  of  the  liiiiiliar  viTlehni'. 
Or,  in  gt-ncral  ItTiiiH^  fractuitw  of  the  IxHlie:^  of  tlie  vi-Ttcbra;  iR-^iii  at 
fthmii  tht' middle  nfthooervitial  region  and  incruaw  In  fntiunncy  down- 
wanl.  Sinit)ltnn(<oiip4  fmciure  oftwuur  nion>  veiiebi'H*  is  4'onunon  iit 
ibp  «T\-»cal  and  ii|i|ht  dorsid  ix-gions,  It's-*  coninmii  in  the  lower  doi>nl, 
■ml  rari*  in  tlie  hutibnr  n-jtion.     Fi-actun*  of  one  or  inoi-e  of  the  ver- 

inil  |inic(-.:»e^  either  uf  the  sune  ur  of  adjoining  vertcbnc  it«  common. 


Pathol  0^. 

Tlie  fnicturf!  of  the  body  of  a  Tertebra  may  Im^  cotnplett!  or  ineoin- 
the  line  of  Inieture  may  extend  uidy  pailly  thntii^li  it  nv  en- 
iindjr  across  it,  or  it  may  Im*  Intiken  into  several  fmjinients,  or  eom- 
ttrcMedf  or  imjueteil.  'J'lie  line  of  fracture,  if  hin>;Ie,  may  \n'.  vertieal^ 
Lorizoiitnl,  or  uhlitfiip  in  any  direction ;  the  lii-at  Iwinj;  f'onint  iilmost 
exelo?ivcly  in  the  cervical  and  up|MT  dorsal  rejjionfs  the  two  Intler 
mod  multiple  fraelure^  iKXMirring  everywhere.  The  trans\erM'  anti 
oblique  fructurcii   lie^  as  »  rule,   nearer   the   upper  than   tlie  luwcr 
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bonirr  of  the  bone,  and  may  pass  fnmi  the  upper  to  tin?  anterior  sur- 
face, leAvintr  the  fiosterior  and  lower  ^nrf^ees  unbroken,  and  in  these 
e»SM  the  np[N'r  fnijrnii'nt  prefler\'es  it*  n-Ialions  to  the  overlyinp  ver- 
Mira  and  m  di>^plaeed  with  it  forwanlanil  downwanl.  pnHltirin};  a 
cfaanp*  in  the  hmf^  axis  of  the  spine  elianiL-teri7x>d  by  an  nn^ti-  having 
itaapex  dirprtr<l  backward  at  the  went  of  frarture.  Tins  di.widaeinient 
Mmiwa  tlie  aiiterc»-p4R>teriur  diameter  of  the  spinal  canal  and  lacenitcM 
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or  oomprcsM^s  the  tipinal  conl  within  it.  If  the  Hue  of  &iictun>  is 
olilt<|Uo,  aiul  if  frai'turcnr  dinhMMtion  of  tho  artieular  [>rrri^-s^s  id  astM>- 
ciatL'il  wiih  it,  tht,-  (li-splaivniLUt  is  iucliuetl  iu  ihu  »Mra-s|Mimiiii(j;  side 
(Mth<?r  iliriH'tly  or  liy  iMhilirm. 

(-'unipi'i>s><ioii  i>r  tlie  IxmIv  of  a  vertebra  is  found  oitiuT  in  fcimhina- 
tion  witli  coiiiininiitcd  fracture  or  alone,  Rnd  involving  one  ur  eievcrmi 

vrrtelinp.     It  i^t  appjirentlv  faii>«ed  by 
^^-  68-  forcible  forwiird  ticxiuii.in  wliirli  t'iibcr 

the  poNloriiir  |)ortt«)ns  of  I  lie  viTlcbra; 
must  He|Kinile  fn>in  ru(>li  i>thi'r  or  the 
aiit4?rii>r  portions  must  a]ipn>xiinate  by 
condensation  of  the  inter vertvbrul  ditiiu 
or  of  the  Ixine. 

The  crirnpression  may  be  *»  extreme 
that  the  intorverlebral  disks  ab"^vc  and 
below  the  atHn'tr*!  vertebra  arc  bmu^ht 
into  contaet  wiih  eai'^h  other  in  fninl, 
tile  subtitanec  of  the  Iwne  being  [wrtly 
compreiMed  and  |tarlly  (breed  out  ujmhi 
the  i^ides  or  behind  into  the  spinal  r:tnal 
(Figs.  GO  ami  (n),coinpre*4iiig  the  eonl. 
With  this  n)inpre.s.>4ioii  may  be  assiK'i- 
ated  fnirlnre  or  fiH«un*nf  the  IxMty.and 
(•specially  fraeture  of  the  proccstws  of 
IImj  itame  or  the  atljoining  vertebra.  The  saine  shortening  nf  the 
jiiiterior  portion  of  the  iKniy  may  bt?  pnjdnred  by  splintering  of  part 
of  llie  bone  or  by  iiii[Kiction  of  one  fni(guiont  into  another  lying  obovc 
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or  below  il.     The  intervertebral  disk  may  bi-  |Mirtly  Mjnwzetl  nul, 
bringing  witJi  it  a  seale  of  bone  from  either  or  Ixiih  vertebne. 

Knu-ture  of  ihr-  Tertebral  uches,  ueeonling  lu  Gnrlt,  is  found  in  ftUmt 
half  the  nise?  of  fnu'tnre  of  tlie  cervieal  vertebm:^  and  only  in  one- 
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flpvmth  of  tliAse  of  the  dorMtl,  und  uiie-eightli  of  tlioM  of  the  luniliar.' 
Hr  attriliiiteH  tho  fre*|iH'iu'y  of  (his  form  ttf  fmctiin-  in  tlie  cerviail 
«|>inc-  lo  the  conii«!ir:itivoly  preatcr  breiultli  and  Ioi8  hpij!;ht  of  the  arch 
ami  t4i  ibc  al>s(>i)ct'  of  thut  nrotcctiuii  ^vhich  is  furnished  in  the  dorsal 
ami  lumhur  regions  hy  the  lai^r  and  ."stronger  s|iinon»,  transvei-M;,  und 
iihli<|Ui'  priMfssc:*,  When  the  arch  is  broken  on  esHth  side  thi!  int<*nno- 
dtate  |M)rti()n  Uuirin^  the  }>|)inouH  pmcc'i^H  may  he  driven  intxt  tlie  K]uiml 
cauwl  anil  raiisi-  fatal  l:M'enilion  or  conipresMdu  of  the  oord.  Ciurlt'd 
iaaUi4io&  contain  nix  such  cases,  affecting  the  fifth,  sixth,  and  seventh 
cervical  vertebra-. 

Tbfl  spinoos  processes  are  broken  most  frequently  at  thow  points 
where  they  are  longest  and  thinnest,  nearly  one-fourth  of  the  cases 
uorurriug  in  the  cervical  .epine,  more  titan  half  in  tlie  dorsal,  mid 
aboat  one-eighth  in  the  Itiniliar  ;  and  often  i^evenil  adjoining  ones 
are  broken  at  the  same  time.  In  the  doi'^fid  rc^on  this  fnirttire  in 
luiully  foinid  only  in  e<.tnibination  with  fmetnrc  of  the  body  of  one 
iif  ibe  vertelinc  alwve  or  below  it.  Ifjolalcsi  fracture  of  a  spinout; 
pfoceas  may  occur  «*  the  result  of  direct  violence,  or  qf  nniscnlar 
aeCttio,  and  the  displacement  is  either  directly  downward  or  to  one 
side. 

Fracture  of  the  transverse  or  articnlar  processes  occurs  in  combina- 
tion with  other  frueture^  in  about  iuie-^i^th  of  all  ai^s,  but  i»  rare 
exoepC  in  snoh  t:onibiiuition.  In  the  few  iu^lanecs  in  which  it  lias 
oo-iimil  alone  it  wa-s  the  result  t»f  gunnihot  iujurj%  As  a  compliculion 
of  utiier  fniflures  the  priiiHtrtion  of  its  occurrence  for  the  lmn»versc 
proceas  isgreatci^t  in  the  cervind  and  liext  in  the  lundKir  anil  <lor?<:iI 
rrp^ions;  for  the  articular  processes  it  in  greatest  in  the  cervical  and 
fnmllrTit  in  the  lunibnr.  Fracture  of  a  transvenie  process  of  a  dorsal 
Trrti'lim  may  lead  to  fracture  of  the  rib  which  articulattrs  ^-ith  it,  and 
fradnre  t<f  tlie  transvewe  pnM-eAs  of  a  trervical  vertebra  nmy  Bcriously 
injure  the  vessels  cj-nliiinwl  in  the  vertebral  eanal.  Fracture  of  an 
articular  pn»res*  expos«>s  to  flisltvcjition  of  the  vertebra  with  all  its 
aenim|ianytng  dangers. 

'riie  ligaments  M-hicli  bind  the  diflereut  vertebra*  together  are  torn 
in  fnii-ture  to  an  extent  which  varies  with  the  wverity  of  the  injury 
■ml  the  degree  "f  the  di-^placement,  and  the  intervertebnd  disks  may 
he  turn,  dif-placeil,  or  et'nipre;**ieil.  In  rare  ca-K-s  the  injury  may  bo 
nmtineil  tt>  the  tigunient^  and  di^ks — re:il  ili^lncation  or  dia^^tat^i^  with- 
wit  fracture — although  the  distinction  cannot  be  made  during  life. 

The  spinal  cord,  the  iliumeter  of  w  hich  it  i-oiteiderably  le^s  than  thai 
.ti  (b<'  canal  in  which  it  lies,  U  (suspended  within  the  dura  mater,  which 
>^  itx'lf  but-icly  cnnneclwl  with  the  bonc^aud  scpanited  from  direct  con- 
tact with  them  in  ino&t  places  by  a  rich  venous  plexus.  The  medul- 
lajy  portion  of  the  c<mi  endn  at  the  first  or  setHinil  lumbar  vertebra,  anvl 
its  lower  portion  is  envelM|)ed  by  the  numerous  nerve  tnink.s  which 
pBM  downward  to  form  the  eauda  equina  and  the  lundxtr  ami  hitcral 
plexoflM.  The  conl  is  injun-d  directly  only  when  the  lumen  of  the 
lanal  is  considerably  encroached  upon  by  (he  diriplacement  of  a  frtig- 

'  FW  fMMof  Oaobiful  rhftTUUr  ia  the  lambai  viirt<bar,MeK«:U(in  on1.^une  lud  Tcr- 
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meat  or  iifa  verlrhra,  Init  it  mn  hv  eompnwHtil  by  (•xtnivutfatiil  IiI<mk1 
or  by  inflammatory  i-xiidations,  or  torn  by  eloiifi^tion.  I  have  Mw^n 
it  sn}  injun,H!  in  frarturi'  of  buili  laiiiiuit;  uf  the  .Hixtli  rervicnl  wilhoiil 
dispIiKTmcnt,  bv  aiit^Tior  flexiuti  of  tht-  neck,  as  to  caiiHt*  immt-^liale 
paraplcKtii  nfni  dwith  in  ti  week.  Ocrasionally  the  cord  is  |¥'n«nr:ited 
by  a  nharp  fragment,  but  usually  tlic  dura  muter  i.s  untoru  and  the  cord 
is  onishea  between  the  anterior  jwrtion  of  one  fnipuent  or  vertebra, 
usually  tlie  lower,  and  the  posterior  [wrtion  of  another,  imuully  the 
Hp|M'r.  This  cnisliinjr  prc?.«ents  all  decrees,  from  :i  hli^ht  flattening  to 
complete  di»orgaTiiMition,and  ap|xirently  the  nK*«Itillnry  f»oninn  i«  nmre 
easily  and  permanently  injunxl  and  destroyed  than  the  nervc-fibrcs  in 
the  wdiimns  l>eHidr  it. 

Hemorrhage,  Hsmatomyelia.  Hemorrhngt',  without  divi>«ton  of  the 
coni,  may  be  extra-  or  intrn-diinil,  or  within  the  wilmtance  of  the  ennl 
(hiematomyelia).  Hemorrhage  outride  the  cord  titpreads  upward  und 
(lownwani  within  the  canal  and  pnMlnreH  changes  and  !4yrapt<»ms  by 
pressure  upon  the  rurd. 

Ha^niatomyelia  is  apparently  caused  by  forcible  elongation  of  the 
corti  in  hyiwrflexion  or  cxteuHiou  of  the  column,  with  or  without  rriiip- 
nizable  lesion  of  the  ligaments  or  bones ;  it  is  scon  aluiost  exelusively 
in  the  lower  cervical  and  upjwr  dorsal  region,  but  winielimtw  near  the 
junction  of  the  lower dornai  au<l  lumbar  regions.  The  comlltioo,  fir«t 
pointe<l  out  by  Thorburn  and  Minor,  of  Moscow,  about  1890,  has 
been  recently  studied  in  detail  by  Bailey '  and  Bolton.*  The  hcmor- 
rlmge  takes  place  in  the  gray  mutter  of  the  conl  and  may  be  very 
closely  limit^-d  to  it,  spreading  upward  and  downward  in  it  thruugli 
iM'o,  tliree,  or  even  more  segments.  If  the  le.iioii  is  more  severe  the 
henioirhage  may  extend  into  the  white  columns  as  a  clot,  or  apiiear 
there  as  punctate  extravasations.  If  the  patient  survives  the  nliMid 
is  absorbed,  leaving  caWties  within  the  cont  which  contain  a  viscid 
liquid  and  tend  toward  obliteration  by  formation  of  connective  tissue. 
The  element*  of  the  gray  matter,  cells  an<]  fibres,  which  are  injure(l  by 
the  hcmorrliage  appear  to  Ijc  inca|Kddc  of  re|»air  with  restoration  of 
function,  but  pressure-effects  upon  a<ljnining  parts  may  l»e,  and  ap- 
jMirently  frc<|uently  are,  recovered  from.  Consequently,  the  recogni- 
tion of  the  condition  is  of  great  ini|M)rtJiniv  in  prognosis  and  in  deter- 
ring from  active  surgicJil  inlerferencs*.  Ap[»arentlv  most  of  the  raises 
of  injiirj*  to  the  neck  which  recover  after  having  presentwl  symptoms 
of  severe  injury  to  the  conl  arc  eases  of  hientaliiniyelia.  In  a  notable 
numlwr  of  them  tlie  injur}'  has  l>een  caused  by  diving  into  shallow 
water,  the  head  being  thrown  forcibly  back  to  avoid  contact  with  the 
bottom. 

Etiology. 

'ITie  immediatf  emurg  are  muscular  action  and  external  violence. 
The  former  is  very  rare  and  acts  either  by  a  direct  pull  of  the  mu.vi.>le 
uprm  the  pHK'ess  lo  which  it  is  attached  or  by  the  momentum  given 
by  the  head  in  sudden  dorsal  Hexion  of  the  neck  or  rotation  of  the 
head.     The  most  frequent  examples  of  the  latter  (producing  either 

>  Bailvjr :  Mod.  Ucvon],  Not.  Ill,  ItVB.  ■  Bolton  :  AddrIm  of  thirg..  Ave-.  lAO. 
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iir  iliiilm-ation  of  the  cervical  i<piiic)  have  hccn  in  casea  in 
whh'h  thi'  fiattent  \v.i»  tlived  into  shiillow  water  and  has  thrown  his 
bnul  hackwanl  to  o^icape  cuntuct  with  the  botturu. 

Ttic  comniuncvl  cauito  is  the  furcil>le  b4?ii(lin}!;  nF  the  spine  in  :i  fiill 
or,  l«JB  frequently,  hy  tlie  wcijrht  of  a  falling  olyprt  or  hy  iIip  c<tui- 
pfiMpion  of  the  Urxly  in  t\  nitrrow  t;pnco,iis  in  Oriving  nndor  an  arehwiiy 
(inilirppt  fnictnri'}.  Tlie  n-lative  In-iinenoy  of  tin-  injiin*  at  thu  hiwcr 
irt  of  xhv  cervical  spine  and  at  tlie  jnnction  of  ihe  dorsjil  and  huiilKir 
rnicnt  M.vmii  to  be  associated  with  ihe  fact  that  at  these  pointii  tho 
lore  flexible  and  the  more  np«l  portions  of  the  enhinin  meet,  i«neh 
miH'tin^  points  Ix'ing  sj)ecia]|y  liable  to  break  in  all  coinbiniitioiis  of 
tictible  and  ri>;id  Ixxiic^. 

Kmctnrcri  by  ihrect  violence  are  infrequent  and  are  usually  found  in 
tht*  iKwtrrior  (Mtrtion  of  the  vertebra. 


Symptoms  and  DiAgnosis. 

(See  also  DislocAttons  of  the  Vert«bne.) 

TTie  symptoms  of  fracture  of  the  spine  vary  with  the  position  and  the 
portion  of  the  vertebra  involvrti,  and  therefnre  need  a  sc|Kimle  and 
tletailed  c«)nFiiileration  in  connection  with  the  dini-rent  grtnips  of  frac- 
lurt-*.  lint  there  arecertjtin  general  symptoms*  common  to  motit  which 
may  fir>;t  t»e  mentioned.  After  the  fir>l  *hoek  of  the  injury,  wliirb  usually 
pai«t^  iiff  without  |M'nnancnl  iinfKiirinriit of  the  iiilcUij;ence,  the  |>:Lti('iit 
citniploins  of  a  localize*!  pain  at  the  seat  of  fracture  increaserl  hy  ninni]i- 
ulntinu  or  uioveiiiciits.  There  is  usually  a  recognizable  deformity  v.tm- 
natinfrnf  a  change  in  tlic  direction  of  the  spine,  a  more  or  less  marked 
uigabr  pmjeciion  backwarrl  with  or  without  swelling  of  the  surround- 
ings soft  part<4 :  crepitus  csin  t^oinetiiucs  be  made  out  by  the  surgeon,  but 
ninrv'  iNinimonlv  il  is  appreciable,  if  at  all,  onlv  by  (he  patient  himself 
vlicu  hi.->  iHMly  is  niovcfl.  The  niu^t  impnrtant  and  constant  symptom 
i»  fiaralv«is,  motor  and  s<'nso^^',  more  or  less  complete,  of  the  limbs  and 
the  portion  of  the  boily  lying  Ik-Iow  the  fracture.  If  complete  its 
upficr  limit  U  n.-ually  sharply  dctined  by  a  line  crossing  the  tmnk  and 

• liiiE  to  the  adjoining   limit.-*  of  the  regions  supplied  by  the 

Il  I  tt  liiivc  the  column  imnietliately  above  ami  l>eiow  the  piiint 

■t  which  thccrd  luwbeen  injured.  Tliccon«^piencesof  this|>nniiysis» 
if  it  involves  the  alMJuminal  muscles,  bladder,  and  n-cluin,  arc  rcten- 
tiiin  of  urine  and  feces,  followwl  by  inc«>nlinencc  of  one  or  both,  by 
aJkmlinr  fi-mientation  uf  the  former,  and  cystitis.  Respiratory  dim- 
coltiev,  MHHctimes  stjvero  enough  to  cause  death,  ap(>ear  when  the  frai-- 
tnr>^  involv*^  the  upper  }Kjrtiuii  of  the  hpinc,  the  re.-'iilt  <»f  the  [uinilysis 
cslher  of  tbi*  alMloniinal  mus<'les  or  of  the  diaphnigm,  or  of  va'-oirmlur 
iojanr.  There  is  alwj  a  gn-nt  tendency  Iw  sloughing  at  all  [miutj'  of 
pnjOTUfV  within  the  iMimlyxcil  region,  especially  over  the  sacrum  and 
tmcbanlcn  and  along  the  l>ack.  TIh*  sloughs  a]>pear  jiromptly,  ^onie- 
tjnif*  witliin  two  or  three  tlays.  are  usually  >yntmctincul,  aud  often 
luwtpn  death  even  if  they  an-  not  its  immediate  auiiM?. 

Funlysfl  is,  of  course,  only  a  symptom  of  injur)*  to  the  conl  and 
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nmv  ftilluw  violt>nre  that  has  caiiwil  neither  fnu'tiire  ur  til <il oration. 
Tliiif,  a  (linstii^is  of  two  vertrhrse,  followod  by  IninK-diatt^  roturn  to 
tlicir  ncirnial  rul:ttioii8,  may  cau3C  hcinurrhagc  into  tl)c  canal  or  mny 
even  injure  the  cord  by  elongation  and  thus  cauxe  paralvHie.  A  paral- 
ysis an])eurin^  shortly  aftor  an  injury,  and  incrca»ing,  genemny  in<h- 
catt'.s  lifmorrhage  into  tJie  caiiaU  but  I  have  soon  it  causod  by  diiiplaoo- 
mont,  with  prossnro,  iMx^nrrine  during  the  transfer  of  the  patient  to 
lioKpiliU,  the  condition  boing  shown  by  antopsy. 

Kxtcnsion  of  pandysiH  indicates  hemorrhage 
litiit. 

In  haiiiatoin76lia  there  is  iinmcdiato  motor  mralysis  (iiitiially  pura- 
plegia,  but  (H*na.sinnal]y  hemiplegia,  when  only  one  gray  column  ia 
affected)  whicli  is  transient  except  for  thoee  musioles  whw<e  spinal 
nuclei  in  the  gray  matter  have  been  destroycfl  by  tlio  hemorrhage. 
Thus,  when  the  lesion  ia  sitnat<xl  in  tliL-  lower  cervical  region  the  paral- 
yniH  of  ihc  lower  limbs  and  the  f*pliinrler«  promptly  <firappcar»,  hut 
that  of  the  muscles  of  the  forearm  and  hand  remains  in  part.  The 
inlerfercnw  witli  seusalion  is  constant  and  characteristic  :  there  is  lo*» 
of  si-nsibility  to  heat  and  cold  (thernnwina'stbefiia)  and  usually  insensi- 
bility to  pain  (analgesia)  als4i,  but  tactile  sensibility  is  not  atreete<l. 
Riiley  says  (he  di»tribuliun  of  these  disturbanceH  is  the  some  as  tluit 
of  tlio  ana?sthesia  of  a  corresponding  transverse  lesion  of  the  oonl.  but 
tliat  it  may  present  the  Brown- S6cpiard  type,  namely,  motor  paralysis 
of  (Kic  arm  an<l  leg  with  hiss  of  paiu-seusc  and  temiKrature-sense  in 
the  arm  and  leg  of  the  opposite  side.  The  tendency  is  toward 
impruvciueiit,  and  sometimes  recovery  is  complete.  The  rcHcxeaareal 
first  lost,  then  slowly  regained. 

In  complete  transTerse  injury*  there  is  permanent  complete  paraplegia 
and  loss  of  all  kind^  of  sensation  and  of  the  reflexes. 

Ill  incomplete  transverse  injury  tlien;  is  irr^ular  paniplegta,  the 
sensibility  to  p:iin.  touch,  and  temperature  may  [M-rsist  or  be  regained 
in  limited  artras  Im-Iow  the  lesion,  and  the  reflexes  roturn  and  Iteeome 
exagg*' rated. 

Priapism,  more  or  less  complete,  was  obscned,  ao-eording  to  (Jurli, 
in  31  of  96  caj-cH  of  fracture  of  the  cervical  and  two  up|K'r  donsil  ver- 
tebrsB,  16  limes  in  1.13  eases  of  fractun',  between  the  lliini  durwal  and 
Bcoonfl  lumbar  vertebra?,  and  never  in  fracture  below  the  latter.  It 
ap|M'ara  promptly,  usually  on  the  lirst  or  second  day,  and  seldom  ht-^ls 
longer  tlian  a  fortnight  Notwithstanding  the  insensitiveness  of  the 
penis  it  may  bi*  eause<I  or  increased  by  the  use  of  the  catheter.  On  the 
other  hand,  in  one  case  the  erect  organ  IwH-ame  relaxed  as  soon  as  the. 
catheter  had  |kihs(hI  over  half  the  length  of  the  urethra.  Ejaculations 
are  very  exceptional,  then'  Wing  only  four  instances  in  Gurlt's  collec- 
tion, all  of  them  in  cases  of  fruclure  of  the  cervical  epinc. 


Fractnre  of  Atlas  and  Axis. 

The  intimate  relations  existing  l>etwcen  these  two  bones  and  the 
medulla  i>blongHta,  and  their  {M>sition  alHive  (he  rrH)ts  of  the  phrenic 
nerve   as  well  aa   above  those  of  the  other  ner\*es  supplying  other 
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ra[iKl(!H  wbk*h  aid  in  rcinpinition,  malct?  their  injtiTy  ogpet'inllv  dangrr- 
wis,  und  have  probably  led  to  the  gencrollv  reccivtii  opinion  tliat  their 
fracture  l^  a^^  a  rule,  tniaitidialely  fatal.  Gurll's  pukc«  show,  however, 
that  this  opinion  is  not  correct,  for  in  the  eleven  in  which  tJio  nature 
of  ihe  injury  was  demonstrated  by  tlie  autojwy,  doiuli  ott-umd  ininic- 
dialely  iu  only  two,  and  in  only  two  others  within  nn  hour  after  the 
iojory  waa  received.  In  the  other  cases  the  {mlienl.-i  furvived  for  a 
ounsklerable  len|cth  of  time,  thirteen  dnyK  in  one,  although  some  of 
Cbnn  at  the  Uuit  died  snddenly,  ap|)arently  by  displacement  of  the  ver- 
trlinr  dne  to  incautious  movement-*.  The  fractures  were  all  caused  by 
rjkt4-niai  violence,  hometimes  i<light,  as  a  fall  fr*HU  the  IksI  wbile  trying 
to  micli  down  In  the  floor. 

Tlie  parts  broken  in  ten  of  these  eleven  cases  were:  the  odontoid 
proccBs  alone  ouoe ;  the  odontoid  proccKsand  |KK;teriorarch  of  the  atlaa 
ibpcc  times;  I  be  (losterior  arches  of  the 
atlas  and  axis  tbrec  times  ;  the  iKMte- 
rior  an-h  nf  the  axipi  alone  once  ;  the 
S|Ull0iit<  proees*  of  the  axis'  twici\  In 
MX  of  tjif  cuM'»(  there  wau  as.s<K'iated 
frafture  of  other  cervical  or  dorsal  ver- 
iebnp,  and  in  no  case  was  the  trans- 
vewc  ligament  toni.  Figure  G2,  taken 
fnun  a  specimen  in  the  mutM'uni  at 
Brniinsrhweig,  ^hows  a  fracture  of  the 
Mt|M'ri<>r  articular  surface  of  the  axis. 
TTie  isilient  was  iwenty-four  years  old, 
died  in  a  few  hours  after  falling 
_af  a  wajpm  upon  his  head. 

M'mptomc  f)f  this  fracture  are 
ible  and  mi  indefinite  and  have 
8o  ranch  in  common  with  simple  dih- 
of  one  bone  upon  the  other, 
tJic  atlas  u[)on  the  skull,  that  the  dingno!«i«  in  extwmely  diffi- 
CTiTt,  On  the  one  hand,  the  imtient  may  die  instantly ;  on  tbe  other, 
k*  mav  survive  a  I()njrer  or  shorter  time,  either  completely  iRiridvi^ed 
«r  prvcutini;  no  important  symptoms,  anil  tlien  die  Buddenly  liy  dis- 
pbcnnent  of  tbe  fragtnenls  or  gradually  by  extension  of  the  symp- 
tOHM,  or  in  consequence  of  other  injuries,  or,  if  the  diagnoMs  in  some 
Wflh  cases  may  be  aooepte<l,  may  even  get  well.  The  symptoms  of 
Soca]  pttia  and  stiffness  of  the  neck  are  t^o  indefinite  to  Im*  of  any  scr- 
Tioe,  Biiil  iiaralytic  symptoms  may  l>e  entirely  absent,  as  in  Gurlt's 
■0ooik1  ca*e,  where  the  (mtient  walke«i  fur  two  hours  after  the  atx!ident  to 
rauli  himie  imil  developed  no  paralysis  until  the  following  day.  Death 
took  place  suddenly  on  the  eighth  <t:iy,  and  the  autM{>sy  sliowcl  fracture 
of  bolfa  arolM'a  of  the  atlas  and  of  the  ixlontoid  prtx'ess. 

Tbe  iT'niptimis  in  those  of  Gurlt's  eleven  cased  which  survivcil  long 
moo^  lo  pny*ent  any,  itr  in  which  any  are  n-conled,  were  complete 
ninilr<*t4  of  nil  tlie  parttt  Itelow  the  fracture  in  some,  ftartial  [tiuiilysi.4 
tn  •vtl'irrs  Midy  u  flight  diminution  of  M-nsibiltty  in  the  left  arm  in  <Mie, 
p»in  tn  ttie  uerk  or  occiput  in  six,  rigidity  of  the  neck  in  nio:>t,  absence 
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of  rtooti;nimblc  ileformity  in  all,  Jistinct  crepitus  in  one,  ami  fallinjj 
forwanl  of  the  li«i(l  U|K>n  the  hrvjist  in  one.  AH  nf  thcw  svin|ttjnuj» 
— [«in,  rij^ihty,  pamlvMi?,  HU<hhn  death — may  Im  lliu  rewilt  of  ifi.-h»- 
cntinn  aa  well  us  of  fracture^  atitl,  u.s  diifloaition  hns  in  nthllttun  uo 
frviienil  or  Irrail  rhiinicterintie  syniptonH  whieh  mtvc  to  dititint^iish  il^ 
the  (liflerentiiil  dia^nosiA  nni^  tHtially  runuiiti  in  doubt. 


Fractures  of  the  Lower  Five  Oerrical  and  First  Two  Dorsal  Vertebne. 

The  s|iocial  rhanietjTi.ttic's  of  fractures  nf  thirt  roginn  are  due  tn  the 
ineUi^ion  within  it  of  the  rtMiU  of  the  phrenic  uervc  an<i  bniehial  ph^xn.^. 
The  furnier  patwps  out  throiifrh  the  ititervnrtcbrjl  fnntnien  l>etween  the 
tbir*I  and  fourth  cerviad  vertebrw.  either  coming  frr»ni  tlte  fourth  e^r- 
vieiil  jHiir  idone.  or  rcceivinfj:  brjiiehes  also  fiiuu  the  third  iiud  tiflh 
pair^  The  bra(Thial  phixus  is  fortniil  by  the  four  lower  cervi<id  luni 
the  first  dorsd  pjnrs.  Conf<W|uentIy,  if  the  fracture  is  aocoinpant4--<l  I>y 
displneemeut  nf  the  fmf::ment.s  and  injury  to  the  spinnW-onl.  pandysi<t 
(»f  the  tipjH-r  limbs  alw)  \h  nxustn],  and  if  the  fnicture  is  high  eninigh 
iu  the  region  to  involve  llie  phrenie  nerve  (Hre'_^tly  or  by  cxten!*ion 
death  f<dh>ws  prtmiptly,  precetled  by  the  respiratory  ityinptoms  peculiar 
to  lenion  of  thin  nerve. 

Here,  too,  as  after  fraotnre  nf  the  nltaK  and  axis,  are  fonnd  cases  in 
which  the  |Hitients  present  uulv  syni|itorus  of  {mndysiti  for  a  lonp-r  or 
s)H>rter  tiuie,  and  then  ilie  Hiiddeiily  uf  asphyxia  In  iroitser|U4'ure  4if  Konip 
antridenta!  or  intentional  movement  of  the  heatl,  whieh  pnibably  ofiust-s 
compression  of  the  plireuic  nerves  by  displaeement  of  the  frijrnifuln. 

Tiu!  {Kindy^is  in  fntelures  of  the  |>ortion  of  ihi.-i  n-jjion  IxOnw  the 
fourth  ixjrvieal  vertebra  shows  many  variations.  From  (he  rehitions 
of  this  part  Ut  the  braehtal  plexus  it  miphi  beexi»e<'ted  that  |mndysi» 
nf  fhe  n|i)>er  lind»s  would  bi:  a  <*<utstant  syniptoiu,  rX4-ln<lin{rthose  eiixes 
in  whieh  tlu're  is  no  iIi-<]>Uu'enu>nt,  but  <inrltV  labl.-s  show  {hi-*  imral- 
ysis  to  have  l>een  present  in  lesrt  than  one-fourth  of  the  e:ij«*.i,  that  in 
the  majority  eoniplete  pandvsis  of  tlie  lower  iwirtion  of  the  l>ndy 
exionde<l  npwarrl  at  fiivt  only  tn  the  mi<hlle  of  the  brea.*t,  the  sHvimd 
rib,  rarely  to  the  neek,  clavicle,  or  f^honlders,  and  s<imelime«4  not  I'ven 
tn  the  ninbilien<(,  Hllhouirh  it  often  arlvatieiil  to  a  higher  point  later  in 
the  proi;ri'ss  (tf  the  case.  Pandytic  symptoms  appearen  in  the  arms, 
as  a  nde,  either  later  I'U  the  ilny  of  the  atridcnt  or  mi  the  following; 
day.  The  jiaRdyHis  may  l)e  eompleh-  in  one  arm  and  p-trtial  or  altwnl 
in  the  <tther  ;  it  may  be  completi*  of  miition  anil  incomplete  of  scnsi- 
ti»»u,  or  the  reverse;  it  may  Im'  limile<l  to  the  arm  r.r  to  the  forearm  ; 
or  thr  injury  to  the  nerves  may  be  evidene»;d  by  abn(»rnuil  senK;itionEi, 
Kueh  as  ninnbiic-ss  or  |irieklin^  in  the  limb.  I'n>lt:iblv  inenmplelcneMA 
of|Kimlysis  is  due  in  nKr*t  iiise.s  to  the  c«}iiservation  of  snin«- nf  the 
iH'rve  fibr(--.s,  alt)ioU}r)i  the  uitrdnllar)'  |ti>siiion  of  the  eunl  is  roniplrli'ly 
destniytnl  by  ertishiuj;.  HyiKTH-cthetiia  uflVelin};  the  wlnde  or  |»nrt 
of  the  limb  is  o<>ca^ionaIly  observetl,  and  i-i*  soinctitni-s  u>.MH-ii)teil  ^\ith 
Minirp.  lancinating,  etJUtinuouH  or  interniitlcnt  jtain,  which  mav  In- 
MMiuLaiMNiU'i  ur  may  Ih'  exeile^l  or  inen.'UMHl  bv  the  sli};ht«'9t  loiicti  «>f 
llie    Hurfaee.      Tonic    or    elonit*    pimsm.-?  arc    aeen  Hooiewhat    more 
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frxjoenllr  than  liypeneFftlM'Hm,  w>mt>times  limited  t«>  tlie  anru:  alone, 
aDoeHmrH  involving  oiIkt  nittscle^  alrio. 

An  ini|»ortant  ttmM"t|Utriiw  of  the  luralyais  Is  the  cluinge  in  the 
respiratun-  art  due  lu  tht-  witlidrawitl  €>)*  the  aid  nf  the  afoewiory  iiiiib- 
drs  wh<'n  the  idirenic  nerve  is  nninjiirod.  As  n  eonswinence  of  the 
pnrvlysis  of  tite  intercostal  and  alHlmninal  muscles,  in>i|iiniiion  is 
e0cctc<l  i>y  tile  diapltraf^ni  alone,  and  expir.itinn  l>y  the  wei^lit  nf  tlie 
sbdoniinid  walU  and  vi.sceni  wlneh  sink  Uuk  1m  tlie  iM'^ilions  fr««iu 
whicli  lliey  Iiuve  beui  displurcd  hy  llie  i'*>ntnictinn  of  lln'  diu|>lintgn). 
A*  the  fXpinitiou  is*  titiis  pnn^ly  ]tits>(ive  the  patient  i-ainxit  snct-w  op 
en*j};li  ftininjfly,  and  a«  lie  is  thns  prevented  fi*om  elcaring  liis  Innps 

the  nnieiis  \\hit-h  c<>IIc(-l.s  in  th(;ni   it  i;ives  vIm-  to  plentiful  niuist 

1**^  If  tin-  phn-nie  nerve  fiharcf*  in  thi*  injury  the  diaphni^ni  a<ia 
TtFA-  sliiuly,  |HThaps  not  nftener  tlian  twice  nr  tliricc  in  the  minute, 
x\%c  lirentliini;  ij*  noisy  or  sighing,  and  the  shoultlers  nmy  be  slightly 
miivd  at  each  int>piratit>n.  SnnietinieH  a  change  in  the  |K)siti(>n 
iorneasps  or  diniinii^hes  the  diftieulty  Iiy  nKMlifyin^  the  pressure  \i\H\n 
llif  cor<l.  A  noticeable  slowing  of  the  pulse  necompanies  this  defcc- 
Uv**  rpHpimtiou. 

The  Ittcal  pyniptoni'*  are  nr«iinlly  few  and  ohscnro,  often  nothing 
in«irn  than  the  |»ain  that  j^  felt  at  the  wilt  of  fnteture  and  is  inereiLsed 
br  preK!iure  or  motion.  S>nu-liuio»i  there  arc  {losilive  olijoclive  Hif^ns: 
ma  alinonnal  pmjivtion  or  cleprewnnn  o^  one  or  more  »ipinou»i  pro- 
«a8Me,  an  irrr-j.'uUirity  on  the  pi>-terior  wall  of  the  pharynx  pHKhu-ed 
by  the  dir'p)a<-i'<i  l>ody  of  ii  verti-hm,  latend  di>plaeenient  of  fine  or 
more  ffpinous  ppfM'esse-*,  irrepidarity  in  the  line  of  the  transverse  pro- 
rrwM,  and  p<is«>ihly  crepitus  or  abnormal  mobility. 

The  noAilion  ami   mobility  of  the  !ie:i<l   vary  greatly   in  different 

f's.     In  some  rasej*  tt'cy  kIiow  nothing  ahn<trmal,  in  others  the  head 

lie  niove«i  fn-ely  to  either  side,  hut  not  fnnvnnl  or  baekwani,  and 

to  (ith**r>  it  is  held  tirtnly  iix<-il  in  sonic  one  |H»!>ition  an<l  any  attempt 
t<»  rlmnp-  tiiftt  jMisition  eniisps  jHihi.  Thi^  rigitlity  is  due  n(tt  tn  change 
in  the  rvlalioiis  of  the  articular  surfaces,  but  to  tlie  involuntary 
f(|iaAttMMlic  cuntniclion  of  the  nniscles  which  \a  nature')^  method  of  j)re- 
vniling  thi*  iuAiclion  of  pain  by  movement  itf  the  [larts. 

It  '%■>  tn  li*>  Iwirne  in  mind  tliat,  as  5tate<l  above,  this  is  the  regiim  in 
which  truumalie  ba-malomvclia  almost  exclusively  »K-curs.  ami  that 
pxaminalion  of  the  M'nsibilitv  to  beat,  cold,  iind  |t:iin  should  Ih>  made 
wliMiever,  in  connection  with  mope  or  le,4n  nuitnr  pandysi^,  there  is 
pr*>er\tilioQ  of  the  touch-sense. 

ft  t<t  apparent  that  llic  diagnosis  of  fracture  of  this  region  niuy  be 
diSictili  or  ini|M>saible.  The  most  that  vi\\\  Im>  done  in  many  hlsck  ik  to 
rwitgtiize  approxiniatcly  tlie  seat  of  the  injury.  Thus.  |Mirulysis  or 
fymptomn  of  irritation  in  the  arms,  even  if  tlicy  first  ap|Kiir  aft<>r 
•ooH*  delay,  indicate  a  lesion  al»ove  the  tuTttud  dorsal  vertebra,  although 
bi  m  fttw  exceptional  eases  ibis  symptom  has  existed  when  the  injury 
waji  lover  on  the  spine,  and  was  then  due  proluiblv  to  an  tL-socialc<l 
hraiu  b>:^ion  or  a  large  rolleclion  of  blood  within  the  spinal  i!:inal.  If 
all  Uic^\  and  funclioniil  signs  aw  ab:^-nt  the  iliiLgiiosis  is,  of  course, 
iapuMihlr,  and  the  n'ul  nulun'  of  the  injury  may  bt-  entirely  uvcf- 
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Jookcd  until  th«  progreea  of  the  innnmination  or  a  eiianw  ilispUcc- 
ment  of  tlip  frapmentfl  hrinps  it  to  li^ht.. 

The  |m>gnot*i.s  in  extix-inclv  iinruvomble.  Gurlt's  tablc!!^  contain  96 
fatal  <*^seH,  iiml  iitily  8  wliicli  ended  in  recovery,  and  in  uue  of  ihehe 
the  »yin|>toini4  reappearwl  jiftcr  a  fall  and  tlic  patient  died  in  oonst'- 
quenee.  In  one-tliinJ  of  the  csises  doutb  look  place  within  the  first 
four  days;  in  20  Ijotween  the  fifih  and  twelfth;  in  II  Ijetween  the 
thirteenth  and  thirty-sixth;  and  in  one  cai*e  the  patient  snrvive<l  five 
tnoiilhs.  I  h:ive  known  two  uises  in  which  life  wiuj  prolongt^  lunre 
than  a  year,  without  change  in  the  |>amlysis.  In  lia'iiuitoniyelia  tlic 
pnt^KMii  is  mncli  more  favorable. 


FT&ctnres  of  the  Lower  Ten  Dorsal  and  First  Two  Lnmbar  Vertebne. 

This  reffiou  include*?  aiiotlier  iK>int  at  which  fnictures  are  verj* 
comnion,  the  lower  dorsal  and  the  hr^^t  1inTd>ar  vertebne.  lit  |KHitinn 
In-low  the  orijjin  of  ihe  bniehiul  plexus  prevents  the  involvement  of 
the  arms  in  ihe  iwralysis  except  in  rare  cases  where  ihij-  unusual  exten- 
sion is  due  apjKirently  to  the  spn-a^l  of  inflammiitorv  «ortenii)jr  of  the 
cord  or  to  the  j>re*>ure  of  extrava-^jited  UKkmI.  I'araly^is  of  the  li>wer 
linib«i,  ihe  hiamler,  and  rectum,  wbich  is  one  of  the  conunon  ivsidl.-i  i>f 
fnicturc  in  this  division  :w  well  an  in  the  hipher  one«,  may  Ite  entirely 
alwent  at  the  bo^nninjr,  e^pev'ially  after  fracture  of  the  second  luntlnr 
vertebra,  or,  more  fri?<[uently.  may  Ik*  ineonipK;le,  the  motor  (landvrtiA 
Ix-iu^,  us  a  rule,  more  nnirked  tlniu  tiie  iKiralvsi:*  of  nensation.  The 
latter  may  extend  a-i  hijfh  as  the  lower  jMirt  ot  the  breast,  or  may  t^tnp 
at  the  groin,  and  sometimes  even  d<Kr.t  not  rt-ach  alHivc  the  li)wer  jiart 
of  the  thif;h.  A  eommon  re^tult  of  the  {varalyrii^  in  tlie  inunetliata 
nttentinn  of  urine  and  fi-i^-n,  followcl,  as  iK-fore  mentioned,  by  im^n- 
tinence  and  by  alkaline  iht^tm|M»siti(>n  of  the  urine  and  ey.<4lilis.  Tbi» 
inootitineneit  jK-rsist^  until  death  taken  place  or  improvement  lH>;;inA. 
The  disturlMHKHr  iit  the  function  of  the  bowels  aided  by  the  iliiecidily 
<if  the  abdoniinal  murtrh^  produces  ly(u|Kmites,  whii'h  niake^  itA 
npiKMirauce  usually  within  a  day  or  two  and  may  Iw  sudieiently  nmrkrd 
to  interfere  with  rcf^ptration  by  crowdiu[r  the  iliuphragni  npwnni  and 
np{Ht!iin^  its  contraction.  In  other  ca.-^'s,  even  of  apjmrently  wvcre 
injury  tit  the  ImkIv  of  n  vertcbni,  therr  may  he  an  entin'  abs4>nn*  of 
pnralytio  symptoms  and  even  of  tlm^-  of  nieninjenl  irritation. 

The  dii^rnofiiH  is  aided  by  objei'tive  symptoms,  which  are  more 
marked  nn<!  iliatinetive  than  ihnw  fouiMl  :ifter  fnictupej*  of  the  iip|icr 
portion  of  the  column.  Iteeauw  as  the  fnietnre  in  the  frreat  majority  of 
the  cases  involves  the  bcnly  of  the  vertebra,  and  is  comniinute<l  ur 
actioni{Mini(<il  by  <li^[)lat:<-ment,  then-  is  nsnally  a  reiNigiiimble  dei'onnitv 
consisting  in  an  lui^'nlar  change  in  tlic  long  axi»  of  the  .'tpine,  willi 
pnyetition  of  tlie  spinous  prm-ei's  of  the  brtiken  vertebra  or  of  the  one 
immediately  above  iL  This  change  in  the  jmcition  of  the  mpitiuus 
prooefu  is  !<ometimett  so  niarkiil  that  the  finger  can  be  pretiMnl  deeply 
in  Initween  it  and  the  next  lower  one. 

TIh)  puMiibility  of  traumatic  hwuiutomyelia  in  tlic  lower  port  of  this 
region  mii.it  not  l)e  ovcrlo(»ked. 
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The  prwnosis,  ns  rcgarxU  liuti)  life  and  recovery  of  function,  is  more 
Ivorablc  uiau  a(^r  frairtun;  at  a  tiifrlitr  {wint. 


Fractares  of  the  Lower  Tliree  Lumbar  Vertebrae. 
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ran?.'      I  \w  aUsonrr  ot  |ianilvtif  syinptunis  aiiu  ri'cojjni/jihii'  (n»«plucc- 
oirnt  wnulJ  make  the  diagnosis  during  liA'  pructiciilly  ini|)Oi<wihlc. 

As  thi*i  jwrtinn  ui'  \\\v  spinal  canal  ci>ntains  only  ntTvc  Inink.-^,  which 
are  U-tlrr  \\{U<\  I»y  ihcir  texture nnd  c<jnip;irativf  iiHh'iH'ndcnoi-  nr<':ich 
ollirr  l*»  ri«si&i  nr  cscnjio  dania^in^  pressure  hy  displaced  fnijrnieiits  than 
the  Kpiiud  curd  itself  i^  ]mnilvsi.s  may  be  ubs4:-nt  cxen  when  the  dis- 
plarv-nient  is  nmrke<l ;  in  some  cases  it  has  l>e<>n  ri>nipl(>le,  Uitlt  of 
nvotion  nnd  sensation,  over  the  limW  and  nbilimien.  The  patient  may, 
bowrver,  be  unable  lo  walk  in  co»se<^ucncc  of  the  loss  of  sup|»ort  ocea- 
iHHir*!  by  the  fraeture,  or  he  may  walk  tmly  feebly  and  in  a  bent  |kjk- 
tarv.  But  if  union  takes  place,  even  if  the  defonidty  |)ersist8,  he  may 
be  M  ^mitg  and  <.-a[mblc  as  before.  In  short,  the  pn.>gnoi<is  is  favor- 
lUe  lui  r«gardB  both  life  and  function. 

Course  and  Terminatiotut. 

Tlie  <iMirse  and  ternnnations  of  fnicture  of  the  spine,  with  their 
nanv  variations  as  rv^inls  both  the  life  and  iirincijial  finietions  of 
thr  |Ntlient,  liave  been  indieiito<1  in  the  pnfe<iinp  ?eetinn  ;  we  luive 
ijnw  to  conxider  the  chaufres  efl'ccted  in  ihc  broken  Iwtne  by  the  ]proces3 
of  irpuir,  and  to  descrilte  nnme  of  the  later  Hyniptunis  wiln  more 
drtait. 

Kriuir  taki-s  niace  by  u  calliia  which  may  remain  Hbromt,  but  is 
tllv  Ixinv  atul  |>os.se.sses  aniph*  solidity  tiotwilhstandin^  the  rom- 
|n-T>>ist<-nie  tif  displaci-ment.  In  rraetiin-?*  that  have  been  heah-d  for 
A  loti);  time  irt  foiuiit  (he  .sann-  ab.-^orption  of  prujetrtiuL;  angles  and  siir- 
farm  nhich  Ims  been  uutiocd  in  ronn*H;tion  with  other  fractures,  and 
this  ubsorptiou  is  e^fpcciully  niurketl  in  the  bodies  of  tlie  vertebne. 
^L  If  neveral  ailjoininj^  vertebne  ai-e  bniken  at  the  .'«;une  time  the  inter- 
^P  Vfrtciirul  dinks  disap[N-ar  in  [lart  by  absorption,  and  the  n-maining 
|»)rtion^  nndt?r)ri'  |*arttal  or  complete  us:^itieation,  uniting  .>struuturallv 

^|  with  tluf  vertebne,  aud  thus  formin|^  a  nutre  or  Uf^-i  extensive,  rig^id, 

bony  miiN<  The  length  of  titne  re<|nire<l  for  consolidation  ap|K>arti  to 
jttpnmter  thnn  for  tliai  of  other  spongy  bones, 
VA  numlHT  of  inslanecA  of  t-omplete  [isendarlhntKiA  have  been  re- 
r«inl<<il  null  their  origin  dilfen'nlly  intr-rpn-t»<l.  («urlt  eolItH-ted  21  stieh 
mnen:  1  of  ihr  iMlnriloid  process,  I  of  the  spinous  proce.s.se?<  of  ihc 
tvrvimi,  dorwd,  an<l  luml>ar  vertebne,  an<l  of  the  s:icrum,  If  uf  the 
tninAven^  pnKv^s«--t  of  lumlKir  vertebne,  11  of  the  artJies  of  Inmbar 
vcrtelirWf  and  2  uf  llie  side  of  the  up[HT  false  verlebru  of  the  sacrtnu. 
^K     M«ckel  oodiiidenHi  the  II  caw^  involving  the  nrohett  of  luinl>ar  ver- 

^^        *  If  iJ>i*p<irin«nB   f    TT'    ~   ^  "  r-rficd  frnrtureof  lh«  luch  at  thcM  bono,  whirli  Iimvp 
Im*  taumA  apon  tk-  in  iiiii«-uni*,  nnd  in  tild  Iiidiui  KnvM,  anr  a>-ti|>ii-it 

wm^mA,  tlH-y  imlic  ll"  I'-r  nlmUAr  fmcturiM  %n  imt  mam  eaaiuuii  Umn  Iiim 

Uva  aa^nanl.  Met  Mlit-tlirr  llir)   luu.V  not  bo  |»n!MOt,  Without  dispUwaiDont,  in  autoc  or 
U«  anrfr.  au-Mllnl  ulraiia  uf  tittit  n-Kl""' 
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tvUriB  an  instiincps  of  arrest  of  i level opmi-nl,  oon)|Ktriit|;;  lliem  willi  tlie 
vert<?Iini>  i»f  .^^hik?  replilps,  which  cmnsist  tiormally  of  a  s<:'|tftmto  IkkIv 
atul  uivh,  unci  in  whieli  nmny  uf  the  processes  alsii  rc>ii)iiiri  unuiiih*(l. 
Otto  op|Hi.se(l  thii^  vi(;\v,  l>e4»use  ihe  poMitioii  of  the  fiilri^-  joint  doe8  not 
correspond  to  that  of  the  line  between  the  tliaphy^is  ami  epiphvAin,  nntl 
Wyman,'  who  reporletl  eleven  additional  eases  and  did  nut  know  nf 
llnse  earlier  one?,  hold  the  same  tipinion  fiir  the  same  niison.  (Iiirlt 
tt<x'epte<l  Areekcl'ti  o|iiiiion  eonceriiinj;  Ihe  iirelies  of  llie  hiinliar  verte- 
bra*, and  elainis  that  it  is  pmbably  tnn_'  alni  of  the  otlierniseM.  His 
rojunnH  are  that  thnro  is  no  trace  of  injury  to  nther  parts,  and  tliat  it 
is  known  that  fruetAire  limited  t4i  ii  vertebral  arch,  a  •ipinoiit*,  or  a  lran»- 
vcrHC  {irocess  iu  exceedingly  nirc ;  that  most  of  the  niseij  relate  to  tlw 
lowest  Inndk'ir  vertelme,  fnicturps  of  whieh,  of  any  kiml,  are  rare,  audi 
in  the  aise  of  the  fittb  unknown  ;  ami  that  the  identity  of  the  p4^>sition 
of  the  joint  in  all  corresponding  casics.  and  its  |R'rfect  structure,  |>»tint 
atn>u}rly  to  an  arrest  of  development,  and  arc  incompatible  with  a.  fnie- 
tnre  by  external  violence.  ShepherrI '  reports  another  of  the  Hflh 
Itinduir  vertebra  fnund  in  the  disseetinp-room. 

Suppuriition  at  llic  i^-ni  uf  fRiclun!,  which  in  verv  nin?  in  other bimes, 
seems  to  be  more  common  after  simple  fracture  of  the  spine,  ntid  is 
attribntetl  by  CJurlt  to  the  gri-ater  complexity  of  tlir  aualnmiml  cundi- 
ttons  and  to  the  less  |>crfeet  immobility  maintained  during  the  proj^'ss 
of  the  ease.  Mia  fltJittKti<»  contain  eight  coac^  in  which,  exelwling 
instances  of  suppurative  meningitis,  more  or  less  piH  was  found  arter 
death  at  the  seat  of  fracture. 

As  to  the  re»H)vcry  of  the  cord  after  injuri',  with  restoration  of  func- 
tion, nolbiiig  definite  is  known  beyund  the  fuet  timl  a  number  uf  autu|>- 
Kie«  muile  at  various  [K;rioils  after  injury  have  shown  the  cord  more  or 
less  cmnpletely  lUviiled,  or  reduced  to  pnlp  at  the  eonipreFM**!  |inrl,  or 
replmwl  by  fibrous  tissue.  Tliere  is  nothing  to  prove  that  a  ili^inte- 
gratiil  portion  am  be  restored,  or  tliat  divided  cords  mn  Ik-  rrunited, 
and  it  is  not  easy  to  M-e  bow  i>roof  of  such  a  fact  conid  be  funiit^hed 
except  by  ex|K-rinieut.  In  those  aiws  in  which  pamlysiy  ba^  disar*- 
|H.<nrcd  after  a  time,  it  is  ini|M)Ksib)e  to  know  exactly  what  \va>  the 
njit4ire  of  the  lesion  of  the  cord  that  caused  It,  but  prolubly  ninst  of 
them  are  vaseti  of  mcHlerate  )in?Dialo myelin. 

In  one  or  two  cjiacs  recently  publishi>d,  in  which  a  partial  division 
of  the  «ird  has  l>cen  denionsinitwl  by  ojM'nitlon,  jKtrtial  nTovrr\-  nf 
functi'Hi  Ims  fiillowcd.  1  di>ubt  if  this  can  1h'  hi>ld  to  pr<ivi*  more  ihau 
that  nervc-(ibr<»  of  the  o^ird  e^in  reunite,  witli  re-eslabltshincnl  of 
^induction.  That  di^itniction  of  the  grav  matter  can  Itc  nnulc  gotnl 
nuiHt  still  be  dcemotl  unproved,  and  iin fortunately  that  d(*strui-tion  h 
the  ouumoii  h-siou  in  fmelure. 

The  troubles  create*!  by  paratysiH  of  tlie  bladder  are  very  aerioua, 
and  often  hasten  a  fiital  tt-nninntitm.  They  begin,  usually  prompily, 
with  retention,  which  if  not  looked  for  by  the  Mirgeuu  may  {iomi  tumu- 
liciil,  since  it  gives  the  patient  no  min,  until  the  <listenlinn  of  th« 
Idudder  lias  l>ecome  so  great  that  the  urine  begins  to  dribble  away 

■  Wf  intn  '   IbnUMi  Mr<linil  anil  !4iir)tit-al  Jouriml,  Augaat  14,  I'Wd. 
'  Sfaf-pJianl :  UuiitraU  Uedintl  JuuruiU,  Juua,  IHttf. 
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lhniii;rh  tin-  iirf-rhrn.  The  eympfoms  ami  ii8un1  consequrnres  of  the 
ni»iL>«i|(iciit  fvctili-  nrt'  siu-li  as  un*  foiiiriumlv  iilist-rvi'd  wlien  lltf  same 
uflWiiiiii  If.  i-xi-iif<]  hv  (ttluT  i-jiUM*-"*,  mif]  du  nut  rt'<|nin'  a  ilt-tailrd  tli"- 
■«rri|»ti«iii  Ihtp  ;  l>ni  in  n(Mitit>ii  tn  tlies<'  (■<")ninM>n  oih's  tlim*  arr-  iwca- 
Muiuilly  »i1>s(Tvih1  utliiTsi'f  ^ix-at  >fr:ivlty,  snrh  as  sloughiiii;  of  the  wall 
of  (he  Undih-r,  ntnl  |H'rirv«tili!«  with  fitrniatioii  i»f  ahst'cstios. 

Kvt'n'  ffrnrt  shiiiiltl  Ik-  nimle  to  flclav  the  apiM-arance  «if  this  <'iin)|ili- 
rAtkm  nml  to  <)iiiiiiiish  its  severity,  and  %vilh  this  ohjeet  the  water  must 
be  reptilarly  tlniwn  a?  siiMHi  as  llie  tirt*t  aipiis  "f  retentiitn  apiH'ar.  It 
U  QKually  suttieieiit  to  use  the  ejitheter  twice  a  day  ;  it  must  1h_»  steinl- 
ire^X  nnd  pap^ed  wiili  even  more  than  the  ustial  jirecautions  and  pctitle- 
uettt  becaui^e  the  ])atient*H  in>M'ji.><itiveneK!K  ereate>i  an  adililiunal  rink  of 
doing  <ianut^f>  unwittingly  l»»  the  urethral  wall.  After  evrttitif*  has 
appmml  and  tlie  urine  has  Ix-eome  tnriiid,  the  hladder  ?>hnuld  he 
va>-h»l  oneo  or  twice  a  day.  IVnnaiient  draina^'  of  the  Madder 
Ifaniugh  a  perineal  or  stipruptibic  inci^iun  has  l>een  employed  with 
ndvantapr. 

|{r«I-!*oref>  ap|Kiir  proniptly  aAer  any  fracture  that  has  nanscd  pnm- 
nlri^  by  a  <-»imj»Ietr  tnmsverw  lesiitn  of  the  cord,  hut  are  altj^t^nt  in 
lurfniitoniyelia.  The  skin  at  lirst  lieeumes  white,  then  moltird,  and 
it\*-ti  sI'Mifih)*,  and  ihc  sloiiirh  spn-ads  jwriphendly  anfl  in  dc|ith.  The 
mnimonefit  .*e:it  is  the  Aim  eoverin;;  tlie  convexity  of  th{'  wierum,  tlii-n 
iithiT  pniininftit  poinl.s  njv>n  the  Itack  nml  b>gs.  The  i-ause  of  this 
VAfly  slini;5liinK  has  U.t:n  thought  to  lie  in  injury  to  m-rvej*  or  nerve 
oeHtrt^  pn'>idinjr  over  the  iinlrition  of  the  |Kirts ;  hut  Mr.  Shaw' 
fxpUin^  it  by  the  pres^iiri-  whicli  is  oontinued  for  a  len^h  of  time 
ftt»<J  with  ati  abscin'C  of  interrunlioii  niiknovvn  exwpt  in  eoninr- 
tiiia  with  jHinilvsis.  Nut  only  is  tiie  patient  nnable  to  tii4>ve,  bnt  he  is 
in?ien:titive  to  the  prolonj^eil  pressure,  and  does  not  seek  to  i-hange  hi« 
|H>^iiton  or  to  have  ii  changed.  He  lien  ali$<^ihitely  motionless  in  one 
.<i(HtUtl  p>x-iiiiin :  tlie  pr»?ssnr^'  inlernipls  the  eireulalion  at  certain 
pTMnL^f  and,  if  this  interruption  c»ntinue»  nMr^•Iieve^l.  the  port  dies. 
The  preT-^iice  of  urine  or  litpnd  feces  may  prove  an  additional  soura! 
€>f  irritation,  as  may  also  ertuistw  or  irn-gularities  in  the  ImmI -clothing, 
and  lack  of  attention  and  scrupulous  cleanliness.  The  rapid  improve* 
mrnt  which  sometimes  bake^  platx.'  in  these  slunghs,  even  when  the 
pHmlvHiA  nrimiiuH  complete,  as  s(K)n  as  the  coiiHilidation  of  tlitf  fraetnrv 
i-  itIv  advance*!  tii  allow  the  patient  to  be  readily  movwl.  is 

f.  h<i]  ijf  till-  opiniun.     Some  i-ai-es  wliieh  have  rittivereil  with 

permanent  pamphgia  liave  shown,  on  the  other  hand,  a  very  marked 
Imiiencv  to  till-  fomiiition  of  ^lough^  on  slight  provoi-ntion,  and  in  one 
t^atc*  the  tar^il  Ihuk-s  of  both  feet  iKfame  necrotic. 

In  iho^e  ra.'^es  in  which  the  jKilienr.H  survive  the  injury  and  its  more 
immediate  con>ie<|nen(x'^.  it  i^  sometimes  found  that  tiie  paralysis  grad- 
ually iliniinishes  and  may  even  disjipnear  entirely.  T\\v  lM>ginning  of 
tbo  impmvement  i.h  fionietimes  markM  by  tite  flp|>earan»!e  of  j^htirp 
dunuig  |«ius  in  the  limbs  and  of  rausLrular  twitehings  excited  by  slight 
CBOceM^  each  an  pinching  or  touching  the  .skin  ;  then  the  jMiwer  of  vul- 

*8hsw  r  Ilitlmm's  S%'wU>n)  nf  Htincfry.  Aia.  (M^  vol.  i.  p.  910^ 
'Coartet  UMir«l,  r^ovrinl>rr  11.  ItCIQ. 
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iiiitnry  motinn  returns,  first  in  one  miiiiole,  then  in  another.  SenMilion 
n'tiirntt  usuully  iM-fur*^  inutiuii ;  llie  hhuldcr  U  fuutul  to  Ih-  ugitin  able  to 
n-lniii  a  i-iTtain  r|iiiintity  f>f  tirine  anJ  to  expel  it  with  wmie  fonv ;  and 
a  similar  iinprovonu-nt  is  prt-seiited  hy  the  rt-ctum,  ullliougli,  an  a  nile, 
(■veil  in  tlic  lx>st  ciist's,  tlic  ftinctioiiH  of  tlif  rectum  nnd  btuildcr  remain 
(nirlinlly  and  iMTnianently  diKahled.  Tlie  iniprnvf^ment  in  the  paralysis 
may  be  very  sliglit,  ur  it  may  go  on  to  complete  restoration  ot'  runclion, 
or  it  may  be  arreste<i  at  any  intermediate  stnj;i\  rnsefl  have  boon 
rifforred  to  in  wliieh  a  |H'rniancnt  delVirmity  exisle*!,  but  the  ftinotions 
uf  tlic  body  and  liiiibif  were  in  no  manner  disturbed  by  it.  FiiuJIy, 
&(ier  a  short  iieriod  of  apparent  rectn'ery,  symptonm  of  progressive 
degeneration  of  tlie  oord  or  of  pachymeningitis  may  appear. 


Treatment. 


onl     ' 


The  iiiilicntions,  as  in  other  frnetiircs,  urn  to  rediiee  di^plaeempat 
Qn<)  to  imtnobilize  until  repair  shall  have  taken  place,  but  the  Mmita* 
tion«i  which  exist  in  so  many  (tther  fraetnrc«)  exii^t  here  to  on  even 
jfreater  extent  i^ecause  of  the  uncertainty  as  to  the  eluinicter  of  the 
di^plaeeinent,  the  diniculty  in  imidifying  it  a^  dcsireil,  and  the  fre- 
(pieiit  iu«h(K'iation  of  dominant  let^ions  of  the  ctird  which  eunnut  [Mnirtibly 
bo  reinedic-<l.  The  ouuditiun  of  the  cord,  as  indicated  by  tlie  ftymp- 
Utm»,  slioutd  ustmlly  detorniinc  tlie  nMSiMirc  of  Iwnefit  tu  be  cxpctHMl 
from  treatment,  but  unfortunately  we  cannot  distinguish  with  certainty 
between  a  complete  divie>iun  or  crush  of  the  ouni  which  cniinol  In* 
repaiii;<l  and  ct>mpresftion  by  lione  or  extmva-saUHl  bhwHl  which  will  Iw 
ni-oven.ll  fn)m  if  the  pressure  is  rrbex'ed.  We  know  that  in  tlie  gn-al 
majoritv  of  eases,  a  majority  which  is  greater  the  higher  the  injtirv  i» 
^itimtei)  in  Ibe  vertebral  column,  the  condition  of  tlie  cord  is  bo|MJo8» 
or  .It  the  most  can  only  be  mitigatetl. 

In  the  tirsl  eare  of  the  patient — transport,  undressing,  examinaliiin 
— he  mnst  Ik'  liaixlkil  wilh  conHlant  wtitchfuliiess  to  avoid  pnNliiciiig 
or  increasing  disnlacentcnt.  Then,  if  tlie  fnictim?  is  of  n  f^ptnuus  pn>- 
cci*  alone  or  ul  tlie  c<dumn  williout  nrogiiiiable  dii^plueeiuent  and 
witliout  i^vmj)tonni  of  injury  of  the  cf>n],  confinement  to  the  lied,  prol^ 
enibly  aideil  by  a  plafiter-of- Paris  corj«et,  is  all  that  is  ni|uired. 

If  there  is  recognizable  dis]tlocenient^ — gibljo>ity  of  the  spine- — with- 
out coni  symptoms  imniitbilirjitiou  in  the  plmstcr  cor^'t  is  indicntffi, 
wilh  or  without  an  attempt  to  corrtt-t  the  disjdawmient. 

If  symptoms  of  pressure  on  or  injury  of  tlie  o«ml  coexist  an  attempt 
should  be  made  to  ndievc  the  condition  by  correcting  the  displacement. 

The  m(^ins  of  a<'eomplisliing  this  are  traction  u|H)n  the  trunk  tn 
straighten  it  by  elongiition,  direct  pressure  forward  upon  tlie  project- 
ing angle,  and  o|H-n  o))enition. 

When  the  injurj*  is  in  the  cer\'ical  or  upper  dnnul  region  traction 
can  l>e  made  by  tuniing  the  [uitient  upon  his  side  and  pulling  by  the 
chin  and  oetnput:  aii<l  by  grwlually  changing  tlie  direction  of  the 
traction  by  moving  the  head  Imckwanl  whih<  nresciure  in  made  against 
the  sjiine  Ih'Iow  the  fnicljire  the  angular  displarentent  ciui  s^mietinies 
be  eoinplelcly  corrected.     Itut  when  the  Injury  iii  at  a  lower  |iuint,  and 
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i*i:illy  if  lite  piitient  ih  Inr^c  iind  heavy,  trnetion  thtis  made  U  nut 
gK»l  ''^'cii  with  llaaiJ  of  ana\stliesia ;  iuid  even  pn-sjiurc  \\\\\\  the 
^or  hand  u^tif^t  the  angle  (llie  jialteiit  l>eiii;;  tin  his  Hide)  while 
the  lii|M  3Uk1  fihuuldere  are  preAMtl  bnrkwnnl  m»y  fail  to  make  any 
chai^^*  in  the  cunditioii. 
Sus|Mti-*iiin  liy  lh<_-  :i]){Kiratus  uecd  in  disease  of  ibe  spine  1i:ik  N^en 
iployed  by  ^lue  with  atJvaotagc,  but  I  have  not  ventured  Ui  try*  iL 

Kio.  6a. 


rnn-tBrr  i>f  ■|>liw.    <UiitrrLWii  uf  Ihu  <lUvtAei:4iMitit  bjr  HiBpoukm  Uiit  platter  Jacket. 


liwli-ad,  I  luive  iiwd  a  lun^  phink,  placing;  tlie  patient  \\\m)\\  it,  (Hx;ur- 
iog  hii>  id»>nlder.<4  to  one  end,  and  then  K^dimlly  nii^^in^  that  end  80 
(luU  the  lower  Irndu*  wuuld  make  (he  desired  Irartinn  hy  th^rir  weight, 
Wliili- ihr  Kitit-nt  i-*  thus  supjtortxil  prenaiire  forward  njion  the  arifjle 
can  l<e  nmde  by  ii  bandago  or  t^tiek  {utssed  )x.'tween  it  and  tlu*  plank. 
If  tlw'  mati'rial.'i  for  a  plasUT  eorset  liavc  been  previoiislv  prejKireil,  in 
Uie  f<imi  uf  bnMid  stripA  nf  muslin  or  ennton-tlnnnel  ^^nketl  In  pla.ster 
ensitn,  and  plaiK<<l  at  the  pn>{K-r  imint  upon  the  plauk  before  the 
patient  lin.'*  bwm  laid  U|)un  it,  the  uressing^  ean  Ik>  easily  and  rapidly 
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onmplotcd  while  the  patient  rvniainit  Ru«p«'nt!<Hl  h_v  bringing  forwnnl 
thf  iihIh  of  tlie  stri|»s  nrouml  thv  IxkIv  on  tiw'h  skK-. 

I>uti<lri(!irt'  rccdiiiruenils  horizontal  siis|M'nsiiui  on  a  narrow  sirtp  of 
stoiii  ninslin,  like  n  hinnnn>ck,  whicli  is  then  iiMlnihil  in  ihi;  nliL^liT 
iuckct.  Tlie  nu-tlioti  is  prjiisdl  Uy  tlio^c  who  hnvc  miplovcu  it  in 
IVitt's  iii.s4-iuH.'  of  the  spine.  Or  p:irtiiil  ^nspt'ii.sion  can  \tv  mudc  by  i% 
bandajct*  resting  against  the  angh-  oC  tin-  gihliortiiy  (Kig.  &li). 

In  a  few  vm^-a  ati  existing  puntplegia  has  inimetiiatoly  dimpiieared 
(hiring  .sii:^[K>nsioi].  anti  although  iu  uthei-h  the  syniptotii>i  Imve  Ux'U 
tcniponirily  aggmvutetl  J  think  we  arejnrttitiwl  in  dei-ining  thr  nn'tliocl 
safe  and  j)iiihal>ly  cllicicut  to  d^rrect  an  angular  dihplaoenicnt  due  to 
inielnro  or  crnshing  of  the  body  of  a  vertebra  or  of  the  |Hilirh-ri  or 
anienlar  proce^Mw  and  also,  tlmiigh  le.-w  eortainly,  a  forwani  di-<pla<v- 
nienl  of  one  segment.  It  cannot  eurreel  the  niueli  le-<s  eoinnu>n  ili»- 
phuM^rnent  f<»rward  into  the  e;inal  of  the  |Mifttt*rinr  |»ortion  of  the  ver- 
tebral arch,  the  spinous  pn)eess  with  oite  ur  buth  hiniinic.  or  prolmbly 
a  fracture-disloeaiion  in  whieli  one  or  U^tli  interior  artienlar  pnHVf>!«e8 
nf  an  npjHrr  vertebm  have  IfMlgi^d  in  rix)nt  vl'  the  eurreH|HindIug  hU[t(t- 
rior  pRK'e.sK'H  of  the  next  lower  one. 

In  rcdnetion  by  o{K>n  o{>er:ilion  a  longitudinal  incision  bt  made  along 
the  nitHlian  line  witli  itii  centre  at  the  ajK'X  of  the  angle  of  tlie  frac- 
ture, and  the  i^^ft  partM  .4c])aratcd  on  earh  side  from  the  spinuii.-^  pnjot^^ 
and  laniinie  of  (he  vertebra  fornjing  tfie  upiwr  port  of  the  angle,  cutr- 
ting  ttinMigli  both  lunitnie,  if  unbroken,  an<l  it-nioviiig  them  with  tlip 
spinous  pr<x'cs8.  If  in<liratcil  the  opening  iu  tlie  spinal  cftnal  ia 
eidargiNl  uiiwan-l  or  downwani  by  i*i;nioval  of  tlie  adjoining  spinonx 
proet>sH  aiKi  Juniina;,  and  the  di^plueenient  of  the  IhmIv  tif  the  vertebra 
iseorreetofl  by  manipulation  guided  by  the  eye  and  perhaps  aide^l  by 
tracliun  with  a  blunt  ho«)k  im^scd  into  the  Hpinal  canal.  Ileinurrlmge 
lH<nc:itli  the  4hira  is  relieviHl  by  evacuation  through  an  incihiun. 

A  large  number  of  eaAcs  have  lK'<?n  thus  oijonitwl  up<in  during  th« 
Iai4t  lew  yi-ars  and  apjianMitly  witli  markeil  K'nelit  in  .<^)tne,  but  it  in 
still  too  early  to  formulate  a  rule  of  praetiw.  It  i^  admitted  by  all 
thiit  the  o|M>nition  can  do  goo4.I  in  only  a  small  prM|>or(ion  of  eiLK«, 
and  it  h  ]irobitbie  even  tliat  timt  pni|M)rtif>n  is  1pk>4  than  is  indicatinl  by 
the  Ktatistics  Ihs^ui.^  it  U  not  elesir  (hat  the  iinpnivenu'iit  whii-li  ban 
somotinu'H  followtsi  was  the  ri'siilt  of  the  o|trnition ;  similar  inipnjve- 
ment  has  Ihh'U  noted  iu  ap{)areiitlv  ideiiti<_-:tl  can's  nut  o|K-nilei]  upon, 
.•Miine  of  them  probably  c-aHc**  of  ha'tnaloniyelia.  It  ntusl  al.Mt  l)c 
ailmitteil,  I  think,  that  tin*  o)H*n)tion  is  not  likely  (o  do  harm  and  (hat 
ooco^ionally  it  di»clo^s  an  im|xirtanl  condition  which  could  not  (Other- 
wise Ih!  n^ci^nized  and  correcttHl.  .Mr  own  inclination  i.s  Mlrongly 
(owanl  n'liance  upon  tnurti^ni  and  the  plitsler  jaekel,  systematic  nsc  of 
which  might  kIiow  a  gain  as  gn^at  a.s  that  wliicb  I'urrell'  found  iu  the 
BoHton  ('ily  Hospital:  .'13  iht  ecu L  of  rreoveric!*  as  against  22  j>er 
cent,  under  exjM^'tant  tn'atment.  I  l>e]ieve,  for  reasons  alwvc  given, 
that  in  the  common  form  of  injury  witli  angular  displic<-ment — gil»- 
bof^ity — rcdiiiiioii  c:iu  almost  afwayH  l>e  nceuniplisheil  aM  wi'll  in  Ihts 
way  as  by  o[icration,  and  that   the  latter  m.iy  iiiid  it^  sfkeciul  tuditm- 

'  Barrcll :  AhoaU  uf  Unr^Kts.  Kobru&rjr,  llftlQ. 


FRACTURES  OF  THE   VERTEBRM^  159 

tions  in  cases  of  intraspinal  hemorrhage  and  those  nire  ones  in  which 
the  posterior  portion  of  the  arch  is  driven  into  the  canal  and  presses 
upon  the  cord.  Thorbum/  after  a  personal  experience  of  seven  cases 
of  operation  and  study  of  about  200  publisheil  oases,  says  he  has 
found  no  clear  cvi<lence  of  benefit  from  it.  Nevertlieless,  he  deems 
laminectomy  justifiable  "  (1)  in  compound  fracture  ;  (2)  in  injuries  of 
tbe  lamins  and  spinous  processes  with  lesion  of  the  cord  when  the 
crush  is  prol>ably  incomplete;  (3)  when  the  symptoms  are  mainly  or 
entirely  due  to  thecal  or  perithecal  hemorrhage;  (4)  in  pachymenin- 
gitis or  peripachymeningitis,  which  may  follow  an  injury  after  a  very 
long  period ;  and  (5)  in  cases  of  compression  of  the  cauda  equina." 

Of  the  great  value  uf  the  plaster  jacket,  applied  during  sus(>ension, 
in  aiding  consolidation  of  the  fracture  in  cases  in  which  the  disability 
is  due  to  the  fracture  rather  than  to  injury  of  the  cord,  there  can  be  no 
question.' 

The  general  treatment,  when  paraplegia  is  present,  is  to  place  the 
patient  upon  a  water-bed,  carefully  prevent  irritation  of  the  skin  by 
moisture  or  creases  in  the  sheets,  and  regularly  empty  the  bladder  anil 
bowels.     Later  in  the  case  electricity  may  render  some  service. 

iTborfonrn:  Lancet.  An^stll,  1894. 

*Scv  rapwl,  De  r«inloi  du  conet  pl&tr^  dftOB  Ice  l^ioDS  de  1ft  coloone  T«rt£bnle, 
Puii.  IStfT. 


Ii|>,  uml  (-uiKilili'  of  a<)jn»l(iie()t  in  lun^tli  aii*I  dinH^tion  n-itliiii  the  ni)t»- 
tril  wi  na  to  lioltl  tlif>  fraffnii'nts  In  p1zic<^ ;  tliry  iirc'  mid  tii  liuvo  Ik'i-ii 
cfHcient  in  Bonie  difKciilt  cases. 

The  use  of  plastc-r  or  ^iitUi-|H;n;)iu  ri|ilints  itiotiMtil  ii|ioii  Ihr  (iiitnidn 
BcciiiH  tti  Hit'  to  \iv  cnliii-ly  illus4in' ;  if  swi-llinj;  lakfs  plrtce  tiiulcr  thi-in 
it  will  tend  U*  ivproclure  the  ilii^phtocnioiiL  hy  (iressiire,  if  it  is  present 
when  the  mould  is  upplied  itti  Hubj^idonre  80uii  creati«  ii  pip  lK-twe«-n 
the  splint  and  the  skin.  The  best  plan  apjieors  to  be  rejx-titiou  of  the 
reduction  iis  ofti-n  :is  llx-  disploifiiii^iit  fuciin^.  Oei-u^ioiiallv  the  hridp* 
hiiK  Ui'n  hehl  up  )>y  tr.uistixioii  with  a  pin  whicfi  rvM^  ii{H>n  the  solid 
l)(nie  on  each  side.  R^vurpenoe  of  a  lateral  disphioenient  umy  In.* 
uptKiRtl  by  a  iKid  of  ffuizv  sccupetl  against  the  t-ide  of  the  now  by  a 
Htrtp  of  adhesive  plat^ter  en>SHing  both  cliecks. 

Hi^|«inilton  of  the  rartilapinoiis  septum  from  the  vomer  can  be  lre:it*>d 
with  a  [inir  of  forceps,  one  bmnch  of  which  Is  {m.^.^'^l  into  each  ni»stril, 
lapping  and  ^ranpiiif^  the  Itone  and  cartilaj^*  !**t  ns  to  hold  tlieni  in  line. 
The  depression  of  the  hridj!;e,  the  "wuldle  nitse/*  which  .-io  often  isstrn 
after  tliis  fnieture,  constitutes  so  utarked  a  di><nf;nnminnt  (hat  many 
attempts  liiive  been  made  to  correct  it.  C)[»erati()ns  n|)on  the  ln>ne, 
detiigncd  to  detach  and  rai^  the  bridge,  have,  an  a  rule,  failuil  mt  cxtui- 
pli-tely  that  I  was  1»kI  to  try  to  meet  tlie  ludicatinn  hy  intriHlucinj;  a 
miitjibly  shaped  foreign  IkkIv  between  the»kin  am)  the  hone.  It  pn>vi-i1 
entirely  .sm•ce^sfnl  in  reHtorinj:  the  profile,  and  llie  piel■e^  of  aluminutii 
and  (j:utta-iH'n:ha  liave  remained  ni  phiee  for  several  yearH  without 
causing  irritation.  {Antuil»  of  Surfffn/,  Jnne,  18flti.)  Of  late,  sub- 
cutaueuua  injcctiou  uf  warm  pnraflin  \ms  proved  very  aatUfaotory. 


"2.  Fractures  of  the  Malar  Bone  and  Zygoma. 

Iw>lated  fnicttireH  uf  tluH  bone  arc  rare,  and,  so  far  :ls  e:ni  be  inferred 
from  the  nn\n\\  numlicr  of  voh'A  in  whieli  a  din>ct  examination  Ikim  Ihh'U 
poMHible,  ?iin^le  fnictures  are  nirer  than  nmltiplc  ones,  and  the  ntri'^l  i?- 
tliat  which  is  almost  a  simple  din.sta.>^i4.a  Kejiitnition  at  the  sntuns  with 
bume  yplinlering.  i'artial  fraetun^s  invttlving  the  lower  an<l  outer  |»or- 
tion  of  the  Ikiup  or  the  margin  of  the  orbit  liavc  bt.vn  otjscrvcfl,  und 
also  sin^rjo  fniotiireK  of  the  fntiiLd  and  zygomatic  jmHi^scK,  exLeniliii); 
piRv-ihly  into  the  l>oneA  with  which  they  articulates  In  moHl  castft  there 
IS  di-pression  of  the  entii-e  l>one  with  fracture  of  the  malar  pr«»ci«\s  of 
the  suiHrior  maxilla  an<l  crii.shin^  of  the  anterior  wall  of  the  antrum, 
thr  m:ilnr  bone  l>ctn^  displaced  inwanl  toward  the  antrum  or  HometinierH 
Imckwanl  into  the  Kyg«aiiatie  (^►fe-Ji.  Tin*  force  and  ilireetion  of  the 
violence  may  U;  Mich  that  adjoiniof;  ]H>rtlunb  of  the  crunium  will  lie 
broken,  with  jiossibh-  laci-nition  of  the  brain. 

Frai'tun-s  of  the  Eygom&tic  arch  alone  have  l)een  caused  by  external 
violence  acting:  from  without  inward,  and  in  two  eaM-^  fn.>ni  within 
outwanl,  the  |iatient  havinf;  fallen  forward  iifH)!!  a  Rlick  hetil  in  the 
mouth.  In  .•^Jiiie  of  those  1  have  been  a  portion  of  the  arch  has  Ik-^'U 
tU'iKimtctl  by  two  liue^s  of  fracturL>  and  deprt'sseJ  ;  in  <pne  of  thcni  <>iie 
ot  the  line?!  of  fracture  extended  into  the  tcm|Htro-maxilIary  joint. 
The  displacement  follows  the  direction  of  the  fracturing  force. 
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TIm:  »TDiptonis  n|Min  which  the  ilii^otjiii  must  be  mtulc  arc  defomiity, 
mobiliiv,  aiirl  cre|iilns.  Unless  there  is  much  infliiiiiinatory  ywi-Ilinj^ 
iW-  (icfunnitv,  whifh  consists  usually  in  a  dt'pn'svfion  or  Hatt<>ning  of  the 
dwds  just  below  the  outer  half  of  the  eye,  can  be  rcoognizecl  by  &ight 
•od  touch,  and  tlie  irrejiularity  of  the  line  of  fracture  can  be  rcaJily 
felt  on  llie  marf^tn  of  the  orl>it,  or,  if  it  extends  to  the  malar  procejw 
uf  tbe  8U|)crior  maxillary  bone,  ftn  the  under  anil  antt'riur  surface  of 
this  proccsii  by  the  iinp'r  within  the  mouth.  Mobility  and  crrjiititH 
air  perrt-ive.!  more  mrely  ;  the  latter  can  l»e  sometimes  pnxUiced  by  the 
movement  of  the  jaw. 

Amr^tlieHia  or  a  senile  of  formication  in  tlie  cheek,  nose,  upper  lip, 
and  gum  of  the  correcpon<linp  side  is  sometimes  obser^'ed,  and  is  due 
to  am  extension  uf  the  fracture  to  the  infra-orbital  caual  and  tearing  or 
bruising  of  tiie  .superior  maxillarv  nerve.  This  symptom  may  Ik*  iisao- 
osled  with  iheextruvaNution  of  mIuikI  in  the  pot>terior  |xtrt  of  the  orbit 
■ufficient  to  force  the  eye  forward  and  sliowiiij;  it^'lf  also  under  the 
osnnjunctiva  and  in  the  eyelidti.  Bleeding  from  the  month  or  nose  is 
omuionally  seen  as  the  result  of  the  extension  of  the  fracture  through 
the  mue<tu»  ntemhrane  of  the  mouth  or  antnim. 

M'hen  the  fracture  involves  the  zvp>mati<- arch,  and  the  fnigment«, 
ns  i>  «--nally  the  ease,  are  driven  inwani,  movement  of  the  jaw  may  be 
diflitrult  or  impossible,  either  because  the  niuKseter  lias  been  injunxl,  or 
bi-niibii*  the  (lepreHsed  frugmentH  of  the  arch  arc  forced  agitiusl  the 
rt>r^>utiid  procx'ss  of  the  inferior  maxilla,  or  into  the  tendon  iif  the  t<'m- 
ponl  uuiM-le.  In  one  cu.sc  tlie  tip  of  tlie  corouoid  process  waci  broken 
off  bv  tJie  smie  blow  tluit  fniclured  the  ureli.  The  !<unie  iiiterfen-nee 
tsux  Ih'  pniibiw^i  liv  the  displacement  Iwekwanl  of  the  main  [M>rtion  of 
ihc  U>iH*.     dwelling,  discoloration^  and  pain  are  the  natural  and  con- 

int  n-Milts  of  the  fracture  and  the  bruising  uf  tlie  !»)fl  |mrts. 
The  natural  course  of  these  fractures  is  towanl  rapid  re|»air  withont 
■live  i*:dlus,  and  with  gradual  disnpjiea ranee  of  any  difHoulty  that 
■MTV  exi>t  at  first  in  the  movement  of  the  jaws.  It  18  si'Idoni  jMssible 
to  rttluiv  the  di:<placcmeut  completely,  because,  as  has  been  said,  it  is 
i;mcrally  inwani,  and  there  is  no  way  of  acting  very  ellicieutly  ujwn 
ihr  Imne,  except  through  a  wonnil  of  the  skin.  The  attempt  must  Iw 
mttde  Co  move  the  txine  in  the  desired  direction  by  engaging  the  end 
«f  the  lliunib  or  fin^^T  under  it  in  the  zygomatic  fossji,  inlniducing  It 
thffvM^ch  the  mouth  if  (he  cheek  is  swollen.  It  una  l>cen  pro[M)siHl,  and 
•KUinlly  practifie<l,  to  cut  down  upon  the  Iwnc  opiwsitc  the  /.ygo- 
priioe!)<i,  divide  the  fa.seia  overlying  the  uiajiseter  muacle,  jkws  a 

It  book  umler  the  process,  and  raise  the  Iwne  by  drawing  u|Km  it, 
nr  to  nuke  a  Mnnller  incision  over  the  body  of  the  Ixvne  and  screw  an 
deTslor  into  it.  by  which  it  coultl  then  be  raised. 

Inwani  di><pla(^>tnent  of  the  zygomatic  arch  cannot  he  directly  acteil 
apoa  except  by  a  hook  intnxlueea  through  the  skin  or  an  incision.  In 
lalr  one  of  the  recorde<l  cases  has  the  displacement  interfered  seriously 
maa  Ibr  any  length  of  time  with  the  movement  of  the  jaws  ;  in  thia 
■MM  the  diflieuliy  in<-niisc<l  steadily  for  sonic  time  unit!  the  patient 
maid  ban-ly  N-|Kirate  the  t'-eth,  and  then  one  morning  while  yawning 
he*  UH  MimtAhing  sn^,  and  the  motion  of  the  jaw  at  once  became  ana 
rhuwmmI  free 
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Ii|i,  and  capiililc  uf  adjiiatnu-iil  in  letif^li  ao*)  dlructitHi  within  the  ni«- 
tril  sif  iw  to  hohl  the  fra^nit'iiU  in  place;  they  arc  said  to  liavi*  In^n 
f  llii^-ifnt  in  m>rnc  tHfTinilt  cases. 

The  use  rtf  |)lu>ter  or  gnlUi-pcrchu  splints  innuMol  U[)on  tlic  oiilHtdc 
seems  t*i  ine  to  Itc  cntiix-Iy  ilhiHirv  ;  if  swellinj^  takes  place  iniiler  them 
it  will  t<!nil  Ut  n'pnMltiee  the  <)iR|ilapomrnt  hy  pressun;,  if  it  !.••  present 
wlii-n  the  nioiihl  is  applied  its  Hiihstdnnce  soon  cn^t«s  a  pip  lietween 
llio  Hptirit  and  the  skin.  The  1:>est  plan  :ip|>enrs  to  \k  re|M-titKin  uf  the 
reduction  as  often  ns  the  displacement  reciii-s.  Occasionally  the  lirid^re 
has  Lrcu  hel<l  up  liy  transfixion  with  a  pin  wliich  n'st^  iijton  the  solid 
hone  on  each  side.  Recurrrnw  of  a  latoml  dtsplaccment  may  lie 
opjKisoiI  by  a  [Mid  of  gaiiite  secured  aipiinsl  the  side  of  the  uuse  hy  a 
strip  (d*  adhesive  plaster  erohJ>iii^  both  cluinkH. 

Sif|Mirati(m  of  thtr  cjirtihiginous  .septum  from  the  vomer  can  )*(•  treat)-*! 
with  a  pjiir  of  foreep-*,  otic  bninch  of  whicfi  is  passeil  into  each  nostril, 
lapping  and  ^r.ispin^  tlie  bone  and  cartJI:!^*  so  as  to  hohl  them  in  line. 
The  depression  of  the  bridge,  the  '' s:i<ldle  nose,"  wlneh  S4j  often  is  seen 
after  this  fracture,  constitutes  eo  marked  a  disfiKureiiiciil  tluil  ninny 
attempts  have  been  made  to  correct  it.  Ojx^nitums  iijion  tlie  iMme, 
designed  to  detach  and  mis*!  the  bridge,  have,  as  a  rule,  faih-d  so  oom- 
plctely  that  I  was  let!  to  try  to  im*t  tlie  indication  by  inlni*lucinu  a 
suitably  slui|>ed  foreign  IkmIv  between  tlie  skin  and  the  Umc.  It  pmvetl 
entirely  successful  in  restoring  the  profile,  and  the  pieces  of  aluminum 
anil  gutta-percha  have  reniaine<l  in  place  for  ticvend  ywirs  without 
causing  irritation.  (Anna/H  of  Surt/cri/,  June,  1896.)  Of  late,  muU- 
cutaneous  iujection  of  warm  paraffin  has  proved  very  «iti>tfactor>'. 


2.  Fractures  of  the  Malar  Bone  and  Zygoma. 

Isolated  fractures  of  tills  bone  arc  rare,  and,  so  far  a.s  can  be  infem'd 
from  the  small  number  of  cases  in  which  a  direct  examiiintioii  Iw*  Iwen 
jHwsible,  single  fractures  ai^c  rarer  than  multiple  (Hies,  and  the  niri'sl.  is 
that  whieli  is  ahiiost  a  simple  diatitasis,  a  se|Miration  at  the  sutures  with 
eome  splintering.  Partial  fnietiin's  iuvidviug  the  lower  and  t>uler  |»or- 
ttoD  of  the  btinc  or  the  margin  of  the  orbit  have  Ikh'II  observMl,  and 
alwj  single  fractures  of  the  frontal  and  zygomatic  proeesses,  extemling 
iHtssibty  into  llie  Ikmics  with  whicti  they  articulate.  In  inoflt  uisv«  tJiero 
IS  depression  of  the  entire  bone  with  fracture  of  the  malur  pr<H-e.vi  u 
the  Mii^rior  maxilla  and  cnithing  of  the  antt-rior  wall  of  tbe  nntnii 
llie  malar  liune  Mng  displaced  invvan.1  toward  the  anirum  or 
baekwanl    into  llie  xvgoiiiatic   fits»^.     The   fon*e  and   direi-i  ii 

violence  maybe  siiefi   tluit  ailjoining  portions  of  tlie  enuiuiu  wilt  bo 
broken,  with  possible  laeenitii'U  of  the  brain. 

Fmctuivs  of  the  syKomatic  arch  alone  have  \t* 
violence  acting  from  without  inwar<l.  and  « 
outward,  the  |mtient   liaviug   fallen    forwu- 
nioulh.     In  some  of  those  I  have  se<'i» 
aetmrateil  by  two  lines  of  fraetiin'  an- 
of  the  linc-s  of  fracture  extended  i 
TIte  dispIuM'ineiit  follows  the  direct 
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brr  wrre.    This  symptoni  Or  k  ^i^ 

t  ••  ftMK  Ik  eye  fcnud  and  shonig  ilKUib>ii^  iW 
vvftaad  ia  iWmlidi.    Blecdii^  fnmdk  nadir aw^ 

kaaft  4^  ^  nnoUi  or  antium. 
tfc*  ftacOR  isntTci  the  rrptoutiViutb,^^  tn,m 

-      Ht  ^  CMC,  Me  tlrim  Innnl,  mov«ra(  <"»jgr  MrW 

di«flA  •r  i— -riUt  «jli«  b«m»e  tbr  aiwttf  J»  lia  i,^ 
liiiaip  chr  dcfifwaj  fnenoito  of  the  utt  at  faW  >^^^ 

pnnliaa^    U  oa.  «e  the  dp  of  ll  ewa^pT-^^^ 
air  l>r  Ute  owae  blov  that  fiBctumJ  the ni&  3V^ 
can  M  [amiacied  br  titr  ittnthceavm  tarhuirf'^^ 
Uk  booe*    Swcirii^,  diKvlmdim,  udnna^^^  , 
iteat  naalto  i*r  t^  fivtunr  ud  Uk  ttf*^^^^     „' 

TW  aatnml  MitrM  of  tliew  fnuCucii  ■ — '     - 
excaavTC  caDas,  wmI  with  ^ndial  .fi^^,^ 
nay  i»w*  at  Br*  in  the  movroMiK  V  it  a%^  i^^i*^  ^^"^ 

igporfailjr  inamrd,  ud  there  ti  ai  irVi^  ^fr   ^ 
dvF  tauw,  rxeejil  ihroufrh  I  wmbI  ^'^^   ^      ^"' 
marlo  to  mare  Um  bunr  i&  tie  ^^  j^^ 
of  Uir  thumb  or  finferruoderiia^:^ 
tbnjutfh  (Ih'  iniiutli  if  Utechi^«,^^ 

-"■  • '   -'  -  ^aJZ_ 
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X  Fractures  of  the  Superior  Maxilla. 

While  the  IkhIv  of  this  ttonn,  pmtoctcti  a»  it  is  by  ontlvinc  proww^| 
nnil  titlicr  Iwiics,  is*  mroly  fraetiiroil,  its  own  |>roCGS»os  arc  iic»t  infnv 
«|iit!i)tly  biitkcn  or  involvod  in  tin;  fi-ucLures  of  thu»e  bones  with  Mhiirh 
tliry  art!  rontinnrnt^i.  Thus,  ii  blow  upon  the  nose  breaks  not  only  t\w 
nasiiL  Wme^  hut  alftt  tlie  nasal  procoAs  of  the  ^npcrior  niaxilli,  auH  a 
hhiw  ujM)n  the  malar  Iwne  may  fon-e  in  iheanterior  wall  tiftlK*  antnini 
on  which  it  TvuXe-.  The  fractures  are  always  pnMliioofI  hy  <lirc<-l  vio- 
lence, and  present,  coiisotiucntly,  consi<loniljl*:  variety  in  their  extent 
anil  the  parts  involveil,  bnt  a  fiRsnre  may  extend  to  thi^  tmne  from  u 
fracture  of  the  cranium.  The  alve<ilar  proctws  may  be  broken  off  in 
part  or  entirely  by  a  blow  receive*!  on  it  or  on  tlic  teeth.  A  blow 
reeeiveij  in  front,  at  or  below  the  level  of  the  uotitnlfi,  may  produce  n 
hori/ontJil  line  of  fntctnre  Keptiratin^tlie  nlveolar  aiid  jwilatal  procestv* 
from  t tie  IxMly  of  the  lM)ne,  and  including  also  the  pterygoid  plates. 
Kails  from  u  liei^rht  liuve  cuuihhI  a  vertiail  line  of  fracture  or  iliustiLsis 
lK!lw<M>n  the  two  iKtneii  along  the  median  line  of  the  nioulh,  extemling 
even  tlirnngli  the  soft  [>alate,  ami  a-sMK'iatefl  with  fi'ncture  of  the  nuilur 
or  nas:il  bones.  In  a  ver\'  few  c»ues  a  line  of  fntcture  on  eaeh  mde  at  llie 
canine  l<Ktlh  \\ii»  separatwl  the  intemuHliatc  |K»ilion,  with  markeil  dis- 
placement and  inohility.  Fractures  of  the  alveidar  jirocess,  even  with 
much  diKplaei-mcnt  and  mobility,  prcK-nt  but  Utile  j^ravity,  lor  tliey 
Iteid  rapidly  and  without  necru»i»  except  of  hiuall  pi<^cuM  of  the  tuckets 
of  teeth  displace*!  at  the  same  time. 

It  oetrasionally  hap|H!nh  that  one  or  liolh  liones  are  driven  tn  with 
multi]ile  and  (Nunminuted  fraeturing  of  tlirm  and  of  the  adjoining 
lines.  The  earliest  known  case  of  the  kind  was  repoiteil  hy  WiMi'nmn, 
and  has  Ih^cu  extensively  quoted.  The  up|H'r  juw  was  driven  in  so 
far  iJial  the  tinK*'r  could  not  be  introduced  between  the  [wlale  and  (he 
|K>stcrinr  wall  of  the  pharynx.  Wiseman  in«rrte<l  a  blunt  hor)k  through 
the  mouth  and  e-asily  drew  the  bone  forwani  into  place;  its,  however, 
the  displacement  recurrcil  ver\-  easily,  he  left  the  hook  behind  the 
ludate  and  hail  it  drawn  upon  constantly  by  th<>  {Kitient  or  his  friends 
until  consoliilalion  b.id  taken  place,  (jnite  a  numlHT  of  .similar  ra.sfs 
fGurIt  e«illerte<!  upward  of  twaity)  have  bwn  rejMirteii,  all  the 
result  of  ^reat  violeua-,  eitJier  by  falls  from  n  height  or  the  (lasmge 
oerofMthe  fare  ofa  heavy  wagiin,  or  a  violent  blow.  In  one  of  my  own, 
a  blow  by  a (Kv^crnding etevali>ru|)on  an  upturned  fiu^',  (he  nnsul  Inini^ 
were  scpanited  from  the  frontal  alonp  the  suture  line,  the  right  malar 
and  xygoma  broken,  and  iHith  sui»crior  maxilhedisiilaceii  ilownward  and 
l»aekward  and  separate*!  from  each  other  along  tJie  miKlian  line  of  tlie 
hunl  palnte.  Tn  one  ease  the  lH>nes  of  the  fac*^  were  so  movable  that 
titey  moved  up  and  donn  wlien  the  patient  swallowed,  as  if  they  were 
restraine*!  onlv  by  the  skin.  Tn  most  of  them  the  p:ilienU  recovereil, 
and  it  is  worthy  of  nrnark  that,  notwithstanding  thedegn'r  of  the  vi*v 
len<H!  and  the  extent  of  the  injury,  it  scMum  happens  that  the  fmeture 
involves  the  eraninin.  The  reaMin  lies  ap|tarcntly  in  the  direction  in 
which  the  fracturing  foree  is  applied,  n  direction  outside  of  and  mora 
or  less  ]Kirallel  to  the  surface  of  the  cranium  and  not  in  the  line  of  on« 
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itii  diameters.  Tlic  boiicw  of  the  faoe  are,  as  it  were,  torn  off  the 
craniuiti  rather  than  <lriven  Iwtok  iip*jii  it. 

AVrj"  exleiijuvc  muliluliuii  of  the  face  lias  been  cnn-ieil  liv  ^unsliot 
mnuKlH,  esi)eciully  in  attenipti}  at  Huieide  when  the  mu7.z\o  of  the  f;un 
lit*en  pl.ire<I  within  the  month,  hnt  it  is  r.ire  for  onlinnry  vic)lenee 

len<l  to  mueh  loss  rif  ti>siu'.     .Malpii^ic  «|Maks  of  the  fnlluwinp  ease 

uniijuc  in  this  respi'rt  in  his  experience:  A  boy  was  kickEHl  in  the 
fiwe  by  a  hon^e  ;  the  superior  maxillary,  nasal,  and  palatal  Iwines  were 
nluwirely  cumniinutefl,  and  the  skin  torn  anil  brniRifl.  lletnvery 
look  plare,  but  with  mueh  deformity.  The  nasal  bones,  the  anterior 
potliim  of  the  alveolar  arch,  and  the  greater  |>art,  if  not  all,  of  the 
nnril  |mlate  had  disap|K!nriHl.  Theiv  won  no  longer  either  nost!  or 
mouth  ;  the  lips  were  united  by  a  firm  eieatrix,  and  the  month  an^l 
WMlfiU  were  represented  by  an  oval  o[»eninp  between  the  nasid  pro- 
ouacsuf  the  superior  maxilla;.  Through  thisi  opening  the  |MitienL 
bfmtiied,  spoke,  drank,  and  ate. 

The  diapnwis  of  fracture  is  ordinarily  mode  without  any  difficulty, 
nocc  liiqre  portions  of  the  Umc  are  o|>en  to  direet  examination  with 
tliB  finper  thnmph  the  mouth  and  on  the  eheek.  Irregularity  of  out- 
line, mobility,  displacements,  and  crepitus  can  be  readily  reeojjnized. 
Id  soitH'  few  east»  where  there  w&n  no  displacement  the  diagnosis  hai 
b«<ra  in  doubt,  anci  (lU^nn'  hna  |MiintM]  out  a  sympttmi  which  might 
be  ii-^'fnl  under  such  circumstanees.  It  has  been  said  that  the  pteiT- 
Ipti'l  rtjutphysis  i^alwuy=  broken  when  the  line  of  fracture  crosses  the 
jaw  hori/oiil:dly  lietween  the  alveolar  pHH-ej-s  and  the  malar  l)oue,  and 
Uu£rin  found  that  pressure  with  the  finger  upon  the  inner  plate  of  this 
pnxxas  cnuseil  puin  and  sometimes  shoM'cd  mobility  when  then:  was  no 
nther  sign  of  fracture.  Kcchyniosis  of  the  hard  or  soft  jKilale  indic:ile>f 
fracture. 

l{«-[iair  in  eases  of  average  severity  takes  place  In  from  thirty  to 
ff»ny  (lays  with  a  scanty  fonnatiori  of  ndlus,  and  not  infreiniently  in 
JesH  time.  The  vitality  of  the  bone  is  exceptionally  great,  hence  the 
rule  laid  iluwu  by  Malgaignc  and  some  nf  hix  predeee^sors,  and 
rvfiKitnl  by  all  subsequent  writers,  to  leave  every  fnigment  that  is  not 
al>>w»lute]y  and  entirely  <letaeiied.  Although  the  rule  is  a  sound  one, 
it  oos^ionully  hup)H-its  that  fnignieuts  beeonie  necr»)seil  and  have  to  U; 
raDoV(<d.  This  is  ihought  to  happen  more  frwpiently  with  fnigmenttt 
of  the  alvt-olar  Uinler  than  with  any  others. 

JHttplaci'ntent  is  seldom  noticeable  after  re{Kiir  Is  eompleletl,  except 
in  tlie  nose,  but  it  usually  exint^  to  a  gnsiter  or  less  degn'e,  and  the 
•nuity  and  the  [Mitif-ntN'  of  the  surg<e«in  an*  nficn  severely  taxe<l  to 
i-ontr  (be  i<(>Mstiinl  teudeiK'V  l<i  the  reenrremT  of  tin-  displaivnient. 
Silivation  ia  oft4'n  pnifiix-,  and  the  di-^eharge  offensive.  Pivii^iion  of  the 
Ui-hrymnl  wmal  by  the  fracture  may  lead  to  its  obliteration. 

lH*pbKvment  of  the  entin*  bone  may  be  treatt-d  as  in  \Vi(«man*a 
raw,  or  the  retention  may  be  aidiil  by  securing  the  lower  jaw  apiinst 
llie  npiMT  (me,  wiili  iir  without  the  iiiter\-i'ntion  of  intentcntal  splints 
••r  m<MildH  nrgiitt:i-]M'n'ba  or  metid  slifqied  to  tit  the  li-i-lh  and  nhi-olar 
Birb.  Ijit«r:d  pn-<^ure  ■iinnol  well  be  made  U|Min  the  <-beeks  to  over- 
*  UaMti  :  ArJiItm  »«u<JratM  Ac  Mi'tlpejttv.  Jnlr,  16011,  vol  |i.  p.  Bu 
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come  sepnrstion  along  the  mpdinn  lino  of  the  paints,  but  fortiinatMy  it 
ia  uot  always  neoessary.     In  Slnmnin's  case,  quuteil  by  Miilpii^iio,  tlic 
gap  lH>]ran  to  i.'untrat'l  h|>ontuni:-out>ly  by  tlu*  li*ntli 
Fi".  ft*.  (lay,  ami  wa«  (Mimpletcly  nloswl  by  tho  thirty-thinl, 

witli  no  other  displacement  than  a  plight  difference 
iu  level  between  the  twu  halves.  In  luiotlier  eiue, 
r|iii>t<Ht  by  irniniltnn,  the  gap  was  large  enough  tii 
adtiiit  the  little  linger,  and  was  still  i>im'II  bix  weelu 
alU-r  (be  receipt  til'  the  injury. 

After  fracture  of  the  ufveolar  process  the  frag- 
ment (•honUI  bo  carefully  readjusted  and  fixed  by 
wiring  tlu*  tcetli  tu  the  adjoining  oncs,ur  bva  splint 
of  giitta-]MTeba  or  inelal.  Agnew  snvK  hi-  has  uwmI 
for  this  pnriMtse  with  grejit  advantage  a  piece  nf 
cork  with  grooves  cut  in  its  up(x-r  and  lower  snr- 
faccs  to  Receive  the  teeth  of  both  jaws.  The  reduc- 
tion is  made,  the  eork  insertetl,  and  the  jaws  fimily  bonnd  togetlier. 
No  attempt  shonld  be  made  to  remove  the  corres|)onding  teeth,  for  not 
onlv  are  the  ehanees  in  favor  of  their  iHwmming  lirni  again  in  their 
»«XJKctfl,  but  the  attempt  to  draw  them,  even  if  they  are  loose,  may 
bring  away  an  important  piece  of  the  bone. 

The  gutta-|H^rcha  or  metal  mould  may  be  held  in  placw  by  bindii^ 
the  lower  jaw  against  it  at>er  it  has  been  fitted  to  the  upper  one,  or  by 
an  apimmtus  similar  to  one  deviae<J  by  Gracfe  f<tr  the  purpo,mf,  and 
sinfwii  in  Kig.  64.  If  tlie  splint  is  to  be  snpporte*!  by  (he  lower  jaw 
it  should  Ix-  so  constructed  (hat  an  interval  will  Im*  h-flt.  ihrongh  which 
fotMl  can  be  given  and  the  nioulh  cleaiuied.  The  cavity  of  tlie  nioulli 
^hoidd  be  repejitedly  cleansed. 


Intrnbiirral  iptlnt  tnt  tnc 
luru  of  Uiv  uti|ier  J*w. 


4.  Fractures  of  the  Inferior  Maxilla. 

Fracture  of  the  inferior  maxilla  oecun  more  frequently  than  that  of 
any  other  of  the  bones  of  the  face.  It  is  rare  in  ehihlluMwl  and  nld 
age,  most  frequent  between  llu!  ages  of  twenty  and  tliirty,  and  is  appar- 
ently more  than  ten  times  as  common  in  males  as  in  females. 

Onrlt  eollecte<l  1-13  published  cases  in  which  the  character  and  j»osi- 
tiun  of  the  fracture  were  de.scril«'<l  with  suttieieiit  aceunicy  In  allow  of 
(heir  use  as  statistics:  of  thesi;  SO  wen*  single,  4!l  double,  ami  in  14 
there  were  three  or  more  lines  of  fracture.  Of  75  single  ones  (i*.\rlud- 
iug  •*>  in  which  the  fracture  was  limited  to  the  alveolar  prtxtiw)  the 
fracture  occupied  the  median  line  in  20,  the  region  of  the  incisor  leeth 
in  22,  that  of  the  liack  teeth  in  15,  Miind  the  leeth  in  8,  nnil  tlie  r«n- 
dyloiil  process  in  5.  In  35  double  fmctiircs  b»)tli  halves  nf  the  Imuic 
were  broken  '2ii  times,  and  at  points  on  the  two  halves  corresi>ondiiig 
eloM'ly  with  each  other ;  one  side  ahine  8  times,  and  the  nifMlian  line 
by  one  of  the  fractures  7  times.  One  or  Iwtb  of  the  condyloid  pro- 
eesw-s  were  broken  in  sevend  «>f  the  nudtiph*  fnidures.  Tlieso  figure* 
show  that,  exclusive  of  imrtinl  fnictiires  of  the  alveidar  bonier,  which 
are  ven,*  common,  and  olh-ii  ejinsiil  by  the  dniwing  *if  a  tooth,  the  most 
fnquent  wat  of  fracture  is  at  or  m-ar  Ihi-  meiliati  line,  and  that  single 
fracture  of  the  ramus,  or  nf  tlie  alvtH»tar  or  windyloid  process  i^  com- 
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pirntivply  ran?.  They  Hiflor  matorinlly  from  the  rfttimates  ninde  by 
varitms  writer;;.  l»iit  as  tlic  latter  difTcr  quite  as  mucli  amotifj  them- 
selvess,  and  a|>[K'ar  t«i  havi?  !^]H]k4>ii  in  iiitwt  casi-j*  fmrii  general  impres- 
woni  rather  than  from  figures,  the  preference  should  \ie  given.  I  think, 
t»  Ourlt. 

Ituulde  fraetiim*  of  (he  lower  jaw  are  relatively  more  common  than 
thiifuf  (if  other  Imnes,  while  onmminnteil  one«  are  rare.  Com]inun<I 
fractures  are  common,  iHith  becriuiH-'  the  ^uni  uvt-rlyiit^  the  fnieture  is 
fni|Ui>ntly  torn  ami  iKH^iiinr  the  lip  an<l  wkin  an'  often  involved  in  the 
diivei  injur}*  thai  lia>s  eaused  the  fraetiire.  The  fraetiire  isoMmpU'te  or 
ineoinplete,  the  latter  rarely  except  when  the  alveolar  border  alone  is 
hi\'ulved.  A  jMirtiou  of  the  lower  lMinh>r  of  the  bone  may  be  broken 
off  by  a  blow. 

TJip  lim-of  fracture  in  the  Ixwly  of  the  Iwne  is  nsnally  vertical  or 
Dearly  vertical  ;  at  the  angle  or  in  the  nunu>4  it  ih  obliipie  or  mnrly 
tranAveriM*.  At  the  median  line  iJiere  is  but  little  displacement,  if 
any;  but,  when  present,  it  may  l>e  in  either  of  three  directions:  a 
ilifiVrvnee  in  the  horizontal  level  of  (.be  edpe  of  the  teeth,  a  displace- 
ment fnrwanl  and  luickwanl  of  the  fragments  niwrn  carb  other,  or  a 
lateral  («|iaralion  of  the  two.  In  the  I'meture^  Ix-tween  the  mrnlian 
IiDP  ami  the  canine  ttxitli  the  line  i.>t  still  iniieh  more  frequently  vertical 
than  nblifpie  :  hut  displ,iei>ment  is  the  rule,  altliougb  no  one  form  of  it 
scvmA  to  he  m<ir«*  common  than  the  others,  lietween  the  canine  tooth 
ami  the  aoLfle  of  the  jaw  it  is  either  vertical  or  inclined  b:ickwanl  and 
dowiiwiinl,  and  usually,  insle^ad  of  cntssing'  the  bone  from  without 
inwnnl  at  a  ri{:ht  angle  to  the  surface,  tt  i^  inclineil  backward  and 
inwani,  «>  tltat  the  anterior  fnigment  is  lengthcni'd  on  the  inner  i^ide 
ami  the  posterior  fnigtnent  on  the  outer  side.  The  inferior  dental 
iH-'rve  in  cn^Atl  by  this  fraetnre,  and  i-i  sometimes  torn  or  bruised. 

Fracture  liehind  the  teeth  is  comiKimtively  rare,  r)nly  eighteen  coses 
l^nir  eitotuimil   in  (iiirlt's  statistics,   and   it  is  fretjueully  double  or 
'fnltipb'  or    as.soi'iated    with    other    fractures. 
SVheii  the  fracture  lies  at  the  junction  of  the  ^"lo-  ^ 

body  of  the  jaw  an*!  the  iwcending  ramus,  it 
IB  njnnlly  oblique,  running  from  behind  the 
la«1  tooth  baeUwnrd  and  downward  toward  the 
aniH''  "f  thi'  jaw ;  but  it  may  Im'  vertii^il. 
p!  nt  i«  nsnally  flight  or  lacking,  the        j£    ^ 

jKi  _   ki'pl  well  t"gi'llitT  by  the  ma^^ietcr 

aift  internal  pter)'g»>id  mu^ielcH  (Fig.  Srj). 

Frartnn-  of  tin'  ocmdyloid  pnK*ess  is  usually 
acii?om|ianie<l  by  other  fractures  of  iIk-  same 
nr  other  Iwtncs  of  the  faix%  and  may  lie  pro- 
dufvd  by  n  binw  cither  njMin  (ho  elun  or  utxin 
llw  «tde  »if  the  jnw  mtiT  the  joint.  The  line 
of  fractun*   [KLsHrM  through  the  neck,  and  the 

frw  iipp<Mmen»<  rnrnisbiHl   by  autopsi*^  and  mnsenmH  do  not  show  a 
Iter  fnwiui-ncy  at  any  point  or  in  any  dinvtion  than  nt  any  other. 

Krai'tun-'jf  the  eonmoid  pnn-ew*  isexiTeilinglv  ran-  ami  ha?*  lK'«*n  seen 
«nlv  in  a-^-^ tciat ion  with  other  frai-tnr*-?*  of  the  Ktmc  or  adjoining  bnnes. 
|H>rtion  itf  the  alveolar  priH^-ss  with   the  teeth  in  place  h  some* 


Fnicttin  of  lower  Jaw  behind 
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(iiDffi  liruken  uff.  The  n\zv  of  the  piix-e  varies  within  wide  lintits,  and 
Ihe  displarvment  is  habitually  iiiwiinl.  In  one  or  two  entirely  exctrp- 
tiunal  na»es  a  similar  pie<H*,  iiichidinp  a  portion  uf  the  iMnly  of*  the 
ixtno,  lias  hoon  broken  oif. 

L'omniiniilifil  fi-acturesf.  execpt  an  the  result  of  gunshot  woiindtt,  aro 
otnipjirativcly  nire ;  double  and  treble  fracitures  are  lexs  «» ;  ami  one 
cn«ic  is  on  record  in  wldeh  there  were  live  distinct  and  sc[)arutc  lines  of 
fru^turc. 

The  most  rro<iuent  cause  of  fracture,  exclusive  of  partial  fractures 
produced  by  atlenipls  to  draw  a  tooth,  is  violence  rw^eived  ujHin  tlie 
chin ;  fracture  by  pretisure  u|ion  the  siiles  is  nuirh  less  coninion,  the 
other  occurring  thriee  as  frequently.  Fracture  of  the  condyloid  pn»- 
ces«»  may  be  produced  in  either  of  the  han»e  two  ways — a  blow  uiton 
the  chin  or  n|>on  tlie  cheek. 

The  objective  symptoms  of  fracture  of  the  lower  jaw  are  the  Rome 
as  those  of  other  fnictures :  abuurnial  mobility,  crepitus,  ilispln(*(v 
ment,  p:iin.  The  Ixine  is  so  accc^ffible  to  (he  touch  both  within  and 
without  tlie  mouth  that  irregtilaritie^  in  the  outline  of  its  IxmIv  can  Ite 
easily  recognianl  by  the  fingers  and  .sometimes  by  sight,  'ihe  teetli 
show  differeuueA  in  level,  vertieallv  or  antenv-popteriorrv  ;  those  which 
adjoin  the  fracture  are  usually  IoosculhI  and  may  be  entirely  dis- 
liMlgxHl.  Mobility  and  crepitus  are  «letecte<l  by  manipulation.  Wlicn 
the  fracture  is  situated  at  or  above  the  angle  of  the  jaw  its  recognition 
ifl  by  no  mean>^  so  easy  ;  by  ]>a8$ing  the  finger  within  the  mouth  along 
Ihe  inner  and  outer  surfa<H.>s  of  the  ramus  irn-gularitiefl  of  outline  ana 
locidixed  |K)iiils  of  jtain  may  l»e  recognized,  and  pain  ut  n  fixed  point 
is  causeil  by  biting. 

The  degree  and  direction  of  the  displacement  varj-  much.  As  ft 
rule,  when  the  frnctun:  is  single  and  lal4>RiI.  the  anterior  fragment 
tends  toward  the  inside  of  the  mimth.  In  double  fractures,  the  inter- 
meiliale  piece  is  almost  invariably  ilrawn  downwanl  and  Itaokwnrtl  by  the 
unop[His«iI  action  of  the  muwrles  of  ilu*  neck  which  are  attwheil  t^i  it. 

Kraciure  of  the  condvloid  prtKTss  was  first  studied  bv  lVs:iult  and 
Rieliat,  and  but  little  if  anything  has  lM>eu  addiKl  to  our  knowledge  of 
the  subject  since  their  time.  The  symptoms  arc  jwin,  increaw--*!  by 
mutton,  diminished  mobility  of  the  jaw,  often  crepitus  on  manipidtition, 
Irn'gidarities  in  tlie  Ofglon  of  the  etmdyle,  the  ease  with  «hicli  theeon- 
ilyle  can  be  pusiied  forwani  into  ihe  zygomatic  fosf«,  its  failun^ to  share 
in  tlie  mnvement'<  of  the  jaw,  and  its  olmost  constant  displacement 
fotwanl  bv  the  contraction  of  the  external  pterygoid.  Kibes  jsMnte*! 
nut  an  aihlitintial  svmjitoni  which  is  sometimes  present,  (h'viation  of  the 
chin  towiinl  the  uffln'ted  side.  This  is  effecte*!  by  the  displacement  of 
the  ramus  upward  and  Iwiekwanl  on  the  outer  side  of  the  ttmdyle  and 
neck,  and  tlie  more  easily  if  the  fractun*  is  a  double  or  multijdc  one. 
f  lurll  (piotes  the  <Jescriplion  of  a  specimen  of  this  kind  frtuii  a  work  liy 
lionn,  published  in  17H/i.  The  Cftndvle  was  uniUil  by  a  Imiuv  callus  to 
the  ramus  just  alsive  the  orifice  of  the  denial  imnaL 

Swelling  of  the  gums,  face,  and  ghind^  fnllows  pnimptly  u|Mm  ihe 
injury,  and  is  oftfU  ineii-fts<Hl  by  the  ilin'i't  bruising  of  the  si>A  |»artJ 
thcmsclvt'-- :  the  s4^'cn'lions  of  the  mouth,  iiH-misitl  in  tpiantity  by  the 
irritation,  mingle  with  the  pus  that  conies  from  the  fracture  if  com- 
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jnHtiid  or  from  tiie  ulwrs  producwl  by  the  stomatitis^  docompnsi'-,  and 
iiis<?  an  i)flV'hsivc  iwlor  tliut  tvuii  H-artN.dy  Ikt  kc]it  iimli-r  contn>l  even  Iiy 
le  iiUK<t  iruri'ful  iitlciitiuii.  Al)s<-fs>'('s  iiiav  turiii  :iiul  open  witluii  the 
rouutli  or  u|Hni  tlip  Hiilcs  of  the  jaw  ^^r  tlip  iir-ck  hoiow  it ;  tlipy  arc 
alnifwt  invariahly  assoeiat<xl  willi  the  |jrt-'bfm:t'  of  detat-hi-d  splinters  or 
the  exfuliatioii  of  j)ortioii»  i>f  tlie  jaw,  which  rmjuire,  of  ooiiree,  tn  he 
fvraovetl  bi-fure  a  |K>rnini)i'nt  cure  can  Im:  ohtiiiiii.>tl.  Small  fragiiumti^ 
may  loug  cscajM:  riHrojciiitinn,  and  tlu*  only  iadiration  nf  their  pn'>H'n<'(' 
may  Im*  a  sinus;  laiyiT  fra^itont^  force  ihrmsi-lves  promptly  ii|Hin  the 
snr^coiiV  attention  l>y  the  ]jr<tfiisencss  of  the  (lisirhargc  and  iht-  uinoniil 
i>f  h»ral  n*action.     A  few  cases  uf  eslRnsive  necnwis  liave  Imtii  reported. 

Simple  frartiires  unite  in  fntm  thirty  lo  forty  days,  and,  even  wlien 
there  ho-s  liwn  a  conaidfraI)le  Iom  of  hone  hy  splintering  or  necrosis, 
the  linal  result  may  l^e  a  vi-ry  i^ofKl  ^m^\  in  tills  seuw,  tliat  the  jaw  in 
9tn>n|^  enough  to  Hup[H>rt  artificial  teeth  in  the  place  of  thot>e  tliat 
have  h^-en  lost  hy  the  aceidcnt,  is  sufficiently  regular  in  form  to  avoid 
defunuity,  and  is  five  in  its  movements. 

Failure  of  union,  ]iAeudarthroBi8,  in  rare,  Gurlt':*  statistiesenntain  onlv 
two  ca-^v-  which  can  be  properly  considered  as  sueli,  and  they  were  hotK 
ctur<I  by  o|KTation.  It  is  inun'  coniinon  aft<'r  frarture  with  much  hitw  of 
sahstanre  hy  elimination  of  splinters,  and  may  interfcn-  with  mastication. 

The  pn>jrnDsis  \^  a  relatively  favitrable  one;  the  pmhabilitiesare  that 
union  will  lake  place  promptly,  that  no  ^riou«i  cnmplicatiun^  will  nri^. 
and  that  no  impi>rtnnt  deformity  or  di.>i:d)ility  will  reinaiii.  Danger  to 
Uie  may  c*)me  from  two  quarter?^ :  the  proximity  of  the  Uine  Ui  the 
cranium  carries  with  it  the  ]H>Ksibility  of  aswK-ialed  injury  to  the  bmin 
nr  to  its  csifc ;  retention  of  pu*<  in  a  u>m[K>inHl  fracture  in  cotnmiini<-a- 
tiofi  with  the  cavity  of  the  mouth  expo*ics  to  the  grave  danger  of  ahsoqv 
tiim  of  the  dL-composetl  ^irretioiis  and.  though  rarely,  Lu  the  burrowing 
of  the  deooropoiied  pus  along  the  dee])er  planed  of  the  neck  into  the 
aalerior  me<1iastiniim. 

TlBfttment.  Displartmient  ftdlnwing  fracture  of  the  body  of  the  jaw 
an  nsmdly  l>o  readily  overe<»me  by  the  pres,-iure  of  the  thninb  ami 
fin^r^  uitoii  the  teeth  an<i  the  lower  bonier  of  the  bone ;  in  wmie 
eurn  the  interlocking  or  weilgtng  of  the  smaller  pieces  or  of  di^nlaoed 
t«<<h  may  render  the  n^luction  im|Mt.tsible  until  aAer  they  RhatI  have 
been  renioved. 

In  simple  ca.-H'5*  where  the  tendency  to  displacement  U  >^li^hl  it  is 
Ml8ou>nt  to  immobilixi^  the  lower  Jaw  hy  bin<ling  it  ngain>^t  ihe  up{K>r 
4Mie  with  a  four-tailed  bamhige,  the  centre  of  which  is  at  the  chin^  ns 
•bown  in  Fig.  6(i. 

HfiliiiLn  an>  applitMl  either  to  thp  front  and  under  surface  of  the  jaw 
dntexie  the  mouth,  or  to  the  te<'tli.  «ir  the  inner  snrfai-e  of  the  jaw,  and 
two  kinds  an*  sonietinu^  uhc*\  in  combination.  Outside  splints  are 
anilable  only  in  ea.-*"*  in  which  there  is  m^t  nnich  tendency  to  disphHN'- 
aocut  and  in  which  llie  lateral  presfture  of  a  simple  Uindage  wonhl 
flMtW!  the  fmgmenta  to  overri<Ie  in  one  direction  or  another.  They 
mv  be  made  of  leather,  pnst<*bo«nl,  gntta-perclia,  or  jihtster  of  I*aris, 
WMJ  ennt^iM  is^'ntially  of  n  cuit-shajKHl  piece  embracing  the  ehin  and 
f  nearly  to  tile  angle  uf  the  jaw  on  each  side,  ami  to  the  fold 
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Inlcrtlpntal  xplinfH  aro  made  of  metal,  g«lta-]M'rcIia,  or  viilrtinizo<l 
rubber;  they  ore  fitted  to  the  crowns  of  (he  tt'Ctli  of  With  frapmenta 
flfter  rttliii-lidit  i>f  the  diMplaiK^iiu-iit,  aii<l  art;  hd<i  in  plar«  i-ilhi-r  bv 
binding  Urn  jiiws  Ittjyethcr  with  an  ontfide  bandage,  iir  by  hnircr*  c-on- 
mtc.ting  tlie  .■^|>]int  with  a  ]m<I  undor  the  jaw,  or  by  a  siieciid  amuigo- 
mcnt  of  lateral  braces  aa  in  Kingsley's  a]>|>aratU8  (Fig.  67*,  or  by 
faHtt'nin^  them  to  the  teeth  with  wires.  Some  are  fitti'd  only  to  ihr 
broken  jaw  and  are  intended  only  lo  ininiobili/x*  the  fru^itients  on  eiieh 
other;  others  are  litled  lo  iHttli  jaws  jind  enable  the  n[)|M>r  one  to  I w 
uwd  a«  a  Hjilint  for  the  lower.  AokliiiKl '  describes  one  enprdile  of  rm<ly 
adjustment  to  almost  liny  fracture  of  the  Inxly :  a  metal  j^utler  (wrtly 
filletl  with  sulU>netl  gntta- perch ii,  pi-eFisetl  down  U(>on  tlie  t<H>th,  and 
secured  to  a  plate  l>cneath  the  chin  by  two  adjustable  clanip^. 


Fia.6C. 


Fio.  «7. 


^1 


< 


Klti|plejf'is|ililit  apptkd. 


In  one  diffienit  trase  I  nsed  a  carpenter's  email  w<*o<lcn  visK*.  one  end 
of  which  lay  on  the  eilpe  of  the  teeth,  the  other  nnder  the  eliin  ;  after 
a  few  day's  im-  the  di-iidaci'ment  eejiscl  to  recur. 

Gntta-pi-n-ha  -iplinl.s  may  Ik-  made  either  of  thin  stri|»sor  of  thick 
lumps  or  we^ljrefi.  The  former  have  a  leii(.'th  of  llio'*'  or  (bur  ineheA, 
and  a  hniidth  sufficient  to  overhip  the  cmwnsof  the  teelh  from  pnni  In 
jfimi ;  they  are  !*ofteued  by  tminersion  in  hoi  water,  monhled  to  the  t*'«'lh, 
pihiUmI  as  rapidly  as  possible,  taken  otV,  and  trimmed  suitably.  'J'hen 
the  Mplitit  is  renpplietl  and  the  jaws  iMiund  lo^-tlier.  If  the  tendenry 
to  di-plaentH-nt  is  sliffht  the  bandajre  may  Im*  loo^iiied  dnriup  the  day 
to  allow  the  intHMhietion  of  licpiid  fiMnI,  or  a  wi^lp-  may  Im-  kept 
between  the  jaws  so  as  to  create  an  interval  to  he  usmI  for  this  ptiqioflc, 
or  advanta^'  may  \*e  taken  of  the  abseni*e  of  teeth.  esjMH.-iftlly  fn»ni  the 
upper  jaw.      In  a  i^aAc  quoted  by  (iurlt^  two  fRi^rmentit  of  the  alveolar 

>  ArkUiHt :  Briliati  M<»li4^l  .ruiimnl,  A|iril  1.  1803. 

>  Qorlt :  Loc.  clt.,  rol.  ii  p  W3. 
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bonliT  carrying  eight  teeth  were  Keonrwl  by  a  Rplint  of  sheet  lead 
io«iiltl(H]  ti)  the  tot-th  and  fastened  down  l>v  silver  wire,  the  ends  of 
whicii  werv  bruiight  oitl  un<h;r  tlie  ehin  by  means  of  a  needlti  and  iuni 
over  n  roll  uf  planter.  The  wire  raiiseil  no  irritation  and  wna  left  id 
pla<5t*  forty-seven  days. 

<Jutta-|HTeha  wrtlges  were  introduced  by  Dr.  Hamilton  to  meet  a 

dmdde  inditvitinn.  that  of  fixing  the  frngmonts  eecnrely  and  of  allow- 

L      ing  the  easy  intriMhietion  uf  food.     Two  pief-es  of  gutta-perelia  of  Huit- 

^1     iblc  siw-  are  .-4(iflene<l  and  formed  into  wnlgcR  and  intronuoefl  between 

^     the  jaw-*,  tlie  edge  of  the  we<lge  <lirected  liaekward.     The  jaws  are 

eliiwil  upon  ihem,  the  fragments  pressed  up  until  the  line  of  the  teeth 

is  Mtraight,  and  the  weilge-s  moulded  to  the  Ktilen  of  the  teel)i  alxtve  and 

below.     AHHoiinasthegiittA-jN^reha  has  hardene<l  it  is  removetl,  trimnuil 

0iKtably,nnd  reapplied,  and  the  jaws  arc  bound  together  with  a  bandage. 

^M        Vulcajilzed  rubber  is  a  valuable  substitute  for  gutta-|>erclia  in  some 
m       difficult  ra>ieH,  but  it>4  employment  refpiires  t)|)ectal  rtkill  and  ex|)erien(% 

whirh  are  found  usuallv  nnlv  among  the  drniiiitii.    Cast-s  of  oni-  or  both 

Jaw>t  are  first  taken  in  wax  ;  from  tliese  plaster  nnxluls  are  miule.  and 
"^    upon  thopc  latt^T  the  splint     Kigs.  *!7  and  US  show  the  splint  as  made 
H    ty    Dr.    Xingsloy,   of    New    York, 
^    with    altarhtHl    Inn*    by    which    the  !■''«■  ^9. 

(iplint   and  j;iw  can   be   ttotmfl   firmly 

tol^Rtber.  the  liandagt*  [lassiug  from 

one  bar  to  the  other  undcruKilh  llir 

cfain. 

Am>lhrr  method^  which  dates  Iwiek 

In  Hippie  rat  *'s^  in  lu  faMen  togt-tlier 

llw  titfih  on  <tp|Kwite  w'des  of  the  fnu*- 

dm*  by  tlm-.Mi.    In  some  ea-tt-s  I  have 

ffiuml    thi$   to  answer   pi-rfi*elly,  in 

mo<    to    fail    entirely.      The    liga- 

Inn*  Ffhouhl  In*  attarhed  to  the  second 

ihini  tooth  fmm  the  fraeturc  on 

•ide,  and  should  be  drawn  ven"        „  ...       .,  . ,    ^_ 

uBtnaiand'a  wire  ■pllnt  for  iraetim  at 

»•  tli«)aw. 

A  wire   loop  exactly  moulded   to 
the  «idni  of  tlic  teeth  and  secured  to  them  at  several  [ioint.»  by  ca- 
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circling!  Iimjjw  (Fig.  69)  ha»  bwn  found  rfficicnt ;  n\m  Anglo's '  "  anchor 
splint,"  in  which  tlie  wire  is  attached  to  the  tetnh  by  nutnl  collars 
cenieiiU-d  on.  In  a  few  cases  it  has  been  fnund  elfeetuzil  !•>  bind  the 
jaws  together  b_v  lit^tiinv  applitnl  to  opitoninp  t<vtli. 

IHr^Tl  suture  of  the  fragments  bv  stout  wire  pn^ed  through  holes 
driUed  well  l»elow  the  alveolar  UmU-r  is  said  by  Konig  to  In-  the 
metlmd  whirli  he  has  eniployc*!  exelusively  for  .•*<^'veriil  yeiirs.  (Ithi-rs 
have  passe<l  the  suture  thrmiffli  holes  drilled  in  the  luwer  Iwnler  of  the 
bone  ilinm^h  an  incision  iH-ueuth  the  ehm. 

Il4'pair  takes  place  so  rapidly  that,  except  in  compound  fractnre  with 
much  Ffuppurution,  tliere  is  nirely  any  tendency  to  di^plact^ment  after 
the  tenth  day,  and,  therefore,  the  discomforts  ineidenlul  to  the  contin* 
UOU8  closure  of  the  jaws  do  not  need  to  be  borne  for  any  preait  length 
of  time.  If  the  im|K»rtance  of  the  cjise  warr.tnts  it,  if  the  displan>nieni 
can  he  prevented  only  hy  keeping  the  jaw.s  coni^tantly  in  e«mtaet  with 
each  other,  the  patient  «in  l)e  fed  through  a  lulie  [iussi-<l  behind  the  last 
molar  tooth,  or  through  the  nttne,  or  by  the  reetnni. 

Cleansing  and  disinfecting  waphes  wuitaining  eldomto  of  potofh. 
borax,  or  nlnm  will  Ik  found  to  add  much  to  the  comfort  of  the  |iatienl 
whenever  they  c^an  be  nse<I. 

At>or  fnicturo  of  the  neck  of  the  condyle  the  tendency  is  to  the  dis- 
plucenienl  of  the  condyle  forward  by  the  tmction  of  the  external  |)Ierv- 
f»oid  nuiM^le,  and  as  the  fragment  is  too  Rmall  to  1h!  actinl  ufHin  diredJy 
by  any  dressing  this  tendency,  if  manifested,  cannot  well  he  overcome. 
The  treutracnt,  therefore,  is  to  rtrdiice  the  rlisplacenient  if  it  exists,  unj 
then  to  immoliili?x>  ibe  juw  after  liaving  pn'S-si^I  it  upward  l«>  inter- 
lock the  fragments.  J{ilx'S  rednceil  the  (lisplacement  by  passing  hU 
forefmger  into  the  mouth  and  aU»nj;:  the  inner  ssidc  of  the  a.seending 
ramus  until  1k>  n?aehed  the  condyle  and  was  able  to  prew*  it  buck  intn 
plaoe.  Fonntain  obtaine<l  a  goorl  result  by  drawing  the  jaw  well  for- 
waril  and  wiring  the  t^-etb  together,  so  ils  to  maintain  the  ]Kwition. 

Fnieture  nf  the  conmoid  procc^8  is  not  o|K-'n  to  any  ln>:ilment  ex(vpl 
imniobili/ation. 

Fractun-a  of  tlu-  alvetilar  Imnler  are  bisl  treated,  like  fractures  of 
the  Imdy,  by  ininiobilixution  after  earefid  retlnetion  of  the  tlisphire- 
ment,  and  it  is  advisable  nut  to  make  haste  to  remove  l»M>se  or  wmi- 
detaehi^l  teeth.  They  may  become  finnly  adherent  again,  or,  if  thtt 
sliouhl  fail,  they  may  be  reniove<l  i4ul>8P(pient)y  without  liaving  cause<l 
any  serious  trouble  or  delay. 

I)elttyed  union  an<I  pseudartlirosis  are  to  l»e  treate«l  by  the  removal 
of  the  c:ui!4is  if  any  ileHnile  hH-al  one  e.tist,  or  by  o|»crative  interference, 
freshening  of  the  tturfaces  of  fracture,  ami  wiring  of  (he  fmgmenta. 

When  a  gup  has  br-en  ereote*l  by  loss  of  l»one,  ever}*  effort  should  lie 
nuiile  lo  ki-^'p  the  fniginents  in  pmiier  }>o^itioii,  fi>r  it  will  iLsually  be 
nmintnined  spt>ntaneoiwly  after  the  lapw  of  two  or  tbrtre  weeks. 

'  AoKtv:  MvdirKl  Kc^nnl.  Aujriut.  ItHfCI. 
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FRACTURES  OF  THE  HYOID  HONE. 

This  eomparalivdy  rare  lesion  Iiok  received  the  attention  of  wrilen 
oolv  within  the  present  century.  Malpiipnc  roUeetfl  S  i-asc.-*,  Huinil- 
lon  ntlilcil  2.  and  (liblt  i\:  lu  1864  Uurlt  cullM'ted  '27  elites.  *2I  Ix-iit^; 
of  liie  Ukne  alone,  while  in  (»  there  was  ajHsociiite*!  fnicture  of  the  ihv- 
rbid  or  cricoid  cartilage  or  of  the  trachea.  I  have  seen  3  of  tiie 
creater  coniu  and  2  others  were  received  at  the  Hudson  Street  Hospital 
ID  IIK^  and  I9(i;t,  wliich  I  did  not  see.  In  .'1  of  Malgaijrni'V  t-aseh  :ind 
in  o  ailditiiitml  of  (inrlt'.t  the  fnietttre  was  canf5e<l  Ity  hanjrini:,  judicial 
or  miieidul.one  of  (he  latter  gurvi\*inp  ;  in  G  of  these  one  of  the  greater 
oomua  was  broken,  in  the  rcmainiu^  2  the  body.  In  Uie  other  cases 
of  the  li-it  the  cause  was  violent  jrragpinje  of  the  neck,  or  a  blow,  or  fall, 
ami  in  2  cit»^  oppan-ntly  niu'K.'ular  action,  f^nend  nins(^nlar  contnic- 
turn  during  n  fiill.  Valimlva  reports  a  tratie  of  "dJKliK'ulion  of  one  of 
the  pn-at**r  homa  from  the  body,'*  caused  by  the  effort  to  swallow  a 
taryv  piece  of  food. 

In  the  great  majority  of  the  cases  the  fracture  was  of  one  of  the 
(rrenttr  comua.  and  usually  at  or  near  its  junction  with  the  body.  Jn 
uoly  llin»e  atses  was  the  ImhIv  of  the  Ume  broken,  and  in  n(uic  the 
T  li'>rii. 

Symptoms.  The  symptoms  of  fracture  of  one  of  the  larjrer  comun, 
«riUuj4]t  actN^mpnnyin^'  injury  to  the  larynx  or  trachea,  an.*,  aeeimliu}; 
Ui  i1h<  nH.*ordts  ipiite  well  delincd  and  clianicteri.stir  :  simrp  pain  at  the 
wttt  of  fracture  increa<ie<l  by  prc-ssure,  ^jienkin^,  or  swallowing;  swell- 
in  the  same  region  ap|»c:irint^  mmn  at\cr  the  accident  and  due  in 
ut  extn&vaiate<l  bhwKl  ;  n'<»gnizable  displacement  or  nio!>ility  of 
tht  fnynieut ;  cre|»itiis  ;  an<l  sometimes  free  bleeding;  into  the  mouth, 
tbe  result  uf  iierfomtion  of  the  mucous  uiembrane  of  the  pharynx  by 
the  bone.  Hxplonition  of  the  pharynx  will  enable  the  sur^;etm  t4> 
noogoizo  displtuvment  of  the  honi  inward  and  perfonition  of  the 
nuocNU  membrane  if  they  exist.  Tlie  patient  is  seldom  able  to  move 
tbe  ton^fin'  fnviv  or  without  |Kiin,  and  in  sitnie  casern  attempt*:  to 
dflpreM  it  (ir  put  it  out  have  causetl  paroxysms  of  suffocation,  lu  all 
tlifr  cases  it  has  bc«n  ditlicult  to  swallow,  even  a  drop  of  water  some- 
timw  csUMn(C  the  patient  to  cough  and  choke,  and  in  many  of  them  it 
wu  ncocaatry  to  pve  ftHxl  ttirough  an  (esopha);:enl  tube,  in  one  ca^ 
for  tw<*nty  days.  In  mv  own  cases  there  was  loralixed  iKiin  on  pn'ss- 
un-,  and  the  nmbilitv  of  the  comu  coid<I  l)e  rcciipiiz*-*!  liy  jnT^pinjr  the 
lun**  with  the  thtimh  and  finger  on  cither  side  of  the  neck.  The  sub- 
jective symptoms  were  not  uivent  excei>t  when  fnicture  of  the  larynx 
wu  nwoctatj'd ;  one  such  died  by  Hun<K*4ilion  while  tnichcnti>my  wan 

Migic  case  in  which  a  fracture  of  the  body  of  the  hyoid  bom 
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was  ohserved  <luring  life  tlw  symptoms  were  severe  jmroxysms  of 
ooUju;htU|u;,  (IvHpiKrii,  lividity  of  the  face,  and  nbuiidnnt  lilixidy  tiputu, 
and  were  relievtrd  by  tliu  reduetiniL  uf  Uie  disphici-tiR-nt. 

The  IfK'al  und  j^enoral  reaetion  after  the  injur)'  has  Imk'h  tpiile 
marked  and  altbougli  tlie  bone  appears  tu  have  tinited  pruuiptly  vxm- 
viUcscenoc  has  Ih^>ii  delayetl  by  tlie  persistence  uf  the  Jy^phapa  awl 
of  the  change  in  the  voice.  \n  two  cases  an  abscess  fornicti  at  the  .sent 
of  fracture,  and  tliree  niuutlis  afterwani  the  necniseil  p(wti>rior  frag- 
ment was  cast  out.  In  an  unre(H»rle<i  ca.se  of  whieh  I  have  he:ird  a 
sluggish  ubsoess  witlioiit  necrosis  formed,  and  the  diagnosis  was  made 
when  the  pus  was  evacuated. 

Tlie  (lossibility  of  repair  by  a  bony  callus  is  shown  by  thri*  ispwri- 
mcus:  one,  taken  from  the  body  of  an  adult  man  witlmnt  a  history 

and  pn:a>ntHl  to  the  I^>nilun  Patlio- 
logiral  SK^iety  by  <  libb,  hhowinf:  a 
fracture  of  tlie  riglit  pr«iter  horn  which 
had  united  with  overriding  to  the  ex- 
tent  of  one-quai*ter  of  an  inch,  and  dis- 
placcment  inward  ;  another  (Fiji:.  ^^) 
in  the  palbulo^'it^^l  collection  of  tlie 
coUt-^  at  nninswirk.  rthowinp  a  t'mc- 
ture  of  the  right  greater  horn  uitilod 
with  some  t^bortcningand  disphicenient 
downwanl ;  tiie  thtnl,'  found  in  the 
dissecting-room,  a  fracture  nt  the  junc- 
tion of  the  left  eornu  and  body,  united 
with  augidar  displaccniput. 

Prognosis.  The  prc^nosii*,  so  far  as 
life  is  endangered  by  Llic  injury  to  the 
bone,  is  favorable,  but  the  aKsoeiat4Hl  iujiirifH  in  tlte  reeonled  r:iseM 
have  often  Iwen  such  as  to  cause  death.  Among  these  associatetl  inju- 
riet*  fnicture  of  the  lan'iix  i«  prominent. 

Treatment,  The  treatment  rctpiirei*  the  re*bietion  of  <]isphicenient, 
if  |H>st*ible ;  and  ihi^  might  he  facilitatetl  by  the  intrtHluclion  of  the 
finger  into  the  pharynx.  It  i.s  unlikely  that  a  bandage  would  be  of 
any  ser\'icc  in  opposing  a  tenrleney  to  the  re^-urrencc  of  ili^pUcement 
Immobilization  of  the  liead  and  neck  by  a  stiH'  collar  has  been  sug- 
geslcil. 

The  dysphagia  may  render  notiriahment  through  an  o'soplmgiid  tube 
necessary,  and  aswKriated  injury  of  the  larynx  may  require  tracheotomy. 

>  Scribcr .  MiNliul  Age.  Detroit,  J&iitut?,  ItftU. 
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CHAPTER  XIV. 

FBACTURES  OF  THE  CARTILAGES  OF  THE  LARYNX  AND 

TRACHEA. 

Thik  injury,  although  actually  rare,  is  more  frequent  and  much  more 
diui^roiis  tlrnn  fractun>  of  the  hyoid  bone  and  has  received  more  atten- 
tion from  writers.  Gurlt's  collection  published  in  1864  containeil  47 
cases,  Dr.  Hunt'  collected  and  analyzed  27  cases  but  did  not  give  the 
details,  and  Heno<]ue '  co]lectc<l  52  cases,  to  which  Mr.  Durham 'added 
10,  making  62  in  all,  or  including  4  of  Gurlt's  in  which  the  trachea 
alone  was  injured,  66.  Piatt  ^  reports  one  terminating  fatally  by 
broncho-pneumonia  in  three  days,  and  Stephens^  one  combined  with 
fracture  of  the  hyoid,  followe<I  by  death  in  a  few  minutes. 

The  following  table  shows  the  relative  frequency  with  which  the 
different  part^  are  affected  : 

Cartlla^jc  bTokt.-n.  Casus. 

Thjroid  alone 24 

Cricoid  alone 11 

Thyroid  and  hyoid  bone  ....  6 

"    cricoid          ....  9 

"          "         "       and  hyoid  bone  2 

"          «        .<        ..    trachea  2 

Cricoid  and  trachea           ....  2 

"        *'         "         and  hyoid  bone  1 

"Larynx" 7 

Trachea  alone 4 
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Tilt'  causes  an;  Mows,  falls,  hanging,  and  tin;  grasp  of  the  hand  in 
a  fight,  or  in  :ni  attempt  to  strangle.  The  injury  is  si'en  riiore  fre- 
quently in  niak's  than  In  fciualfs,  and  in  niidillu  life  than  at  anv  ofiier 
[teritnl,  but  youth  and  old  ago  arc  not  exempt.  The  ineehanism  of  the 
fnu'tun-of  the  thyroid  or  oricoi^l  is  usually  either  latenil  eoiiipres.sloTi  on 
Imth  sides  or  pressure  backward  ag:tinst  the  vertehnil  eohinni ;  the  first 
eau.ses  eouinionly  longituilinal  fracture  of  the  tliyroid  cartilage  near  its 
middle,  together  with  flattening  nr  depression  oi'  its  .^^idcs,  and  either  a 
double  lateral  fracture  of  the  eri('oi<l  cartilage  or  a  single  fnictiire  In  the 
anterior  me<lian  line;  the  .-iccotid  causes  Irn'gularaml  niulflplc  lines  of 
fracture.  Tin;  mucous  nienibrane  of  the  larynx  is  fre(pictitly  torn,  and 
fxtniva.s:itions  of  bl<MMl  take  place  under  the  skin  anil  mucous  nieni- 
brane or  among  the  muscles. 

'  Hunt :  Anieriraii  Joiimitl  of  tlio  MtHlit-al  Srifiu-i-s,  Ajiril.  \SiH],  p.  ;i78. 

'  MfnfHjup  :  (4a7.<-ttf  HclKloinitiluiro.  .Sfjit.  2(i  nnil  Ih't.  •_',  ls*W. 

*  fluhtit-H'H  Svstfia  iif  Siirn'TV.  .\iiH'rioaii  filitiiiii,  vol.  i.  jj.  tilt". 

*I'latI:   Mi-cl.  Chroiiirlo.  IKiv,  IS'K). 

*.SLe)>hens:  Uuys  tloHjiital  Uepurl.^  vul.  liv.,  IIAX). 
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FRACTUBES. 


Symptoms. — The  syraptnmx  of  fracture  of  the  larynx  are  frotliy 
hhnMly  cxpcrtoration  with  ronvuUivu  tijughiti)^  uiiil  u^iuilly  miicn 
ilyv*|mn>;i  ami  it^i  attriidant  fiyniptoiiiw.  The  vaivv  is  aff\><'(<Ml  or  lost, 
niiil  HwailowiiifT  often  diiliriilt  ami  painful,  altltoiigh  not  ^mj  iiiiich  m>  as 
uftor  frarturc  of  the  hyoid  btiiii-;  uiid  in  all  severe  i-ases,  whou  there 
la  Iaocratl<in  of  tlie  inuouu8  iiiciiibnine,  eniphyeeiiia  upjwriint  unimptly 
nn<l  spreads  etondily  over  the  n*Krk,  face,  trunk,  tlic  extrcrmlies,  aii<I 
iiieilia>itinuin,  heing  Hometiiiiei^  luure  marked  in  llie  intermuHc^ular  tluui 
ill  the  8ulKMitaiiei>nt<  coiinoctive  tiAsiic  and  sometiineH  ransing  pneuuio- 
ihomx  without  wound  of  the  hing. 

The  additional  olijcetive  }>yniptonis  are  deformity  of  the  region  and 
ahnormal  niobility  of  pads  of  the  larynx  ii{Hin  earh  other,  hut  ImjiIi 
iheM?  signs  may  be  nnreeogniyjihle  on  account  of  the  swellinio;.  I  hav« 
seen  one  wise  in  which  the  only  symptom  wns  tlie  mobility  with  crep- 
itus of  u  small  fragiiierit  at  llie  upiH-r  |K}:^terior  angle  of  the  larynx ; 
there  was  nlw)  .slight  hoarsenesri. 

In  wme  oa'^es  there  have  been  no  marked  symptonm  beyond  n  chanfj^ 
in  the  voice,  although  the  character  of  the  injury  wuh  made  clear  by 
I'-areful  examination,  aud  the  difference  seeniK  to  Ih>  due  to  the  absence 
ill  these  i^ses  of  any  ob^itruction  or  narrowing  of  the  air-jMijsjiges  by 
displacement  or  swelling. 

The  course  in  the  severe  oa«o«  is  towani  prompt  death  by  Huffocatinn, 
either  by  gradual  increase  of  the  dyspneea  or  by  the  siidih-n  intereur- 
rcnuc  of  iwlenia  of  the  gtoltia.  Occasionally  tlie  dy.Mpimai  iltx*  not 
make  it^  upjH^mmx'  until  some  days  after  the  injury.  In  the  luild 
cases  (he  symptoms  gnidually  .subside,  and  n-covory  follows. 

It  seenis  pnibablc  ttiui  repair  is  by  a  Ihhiv,  or  at  ivaal  by  a  calcified, 
callus. 

Treatment.  The  treatment  in  the  milder  cases  cnnsistit  of  locol  anli- 
phhrgistics  and  quiet;  iu  the  severer  ones,  of  tracheotomy  whenovor 
the  dyspno'a  is  great  or  increiuiing.  It  is  not  safe  to  wait  until  it  has 
become  extreme,  for  its  incn>asc  at  the  la^t  isot\en  s<i  rapid  anil  >uddcn 
that  death  takes  place  U'lore  n-lief  can  be  ^iven.  It  if*,  thcrefon*.  the 
])«rt  of  pni<lence  to  interfere  early  and  Ix-fon'  the  interference  is  made 
iictnully  necessary  by  the  defective  hreitthing.  Advnutape  should  bo 
taken  of  the  opportunity  atforde*!  by  the  operation  l*>  reduci'  nny  dis- 
pUioement  thai  mav  exist  and  that  can  Im*  overc*)me  by  maiiipulatitm 
through  the  woniid. 

Trachea.  The  symptoms  of  fracture  of  the  trnchca  are  similar  to 
those  of  fnuitun'  of  the  larynx,  ex<*ept  the  locad  uiies  due  to  the  di>^ 
placements;  the  diagnosis  is  dinicult  bi'cause  of  the  lack  of  syni[itom.i 
distinctive  of  the  seat  and  character  of  the  lesion.  The  progno.«ift  b 
iinfavttmble,  and  the  treatment  has  usuallv  l>eeii  insufficient  to  avert 
the  fatal  lenninatitm  or  relieve  the  snth'ring.  becjiuse  in  the  few 
n*<Ninlc*l  taiM's  the  sent  of  injury  has  been  iK-yumi  rejieh  by  o|ii_Tation. 
The  indication  for  treatment  is  to  iiittert  a  tii' 
fracture  do  UJi  to  insure  fn'c  breath 
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CHAPTER  XV. 

FRACTURES  OF  THE  STKRNUM. 

Thk  atornuin,  formed  originally  of  several  piece'*,  has  an  irregular 
anti  utu'iTtiiiii  ilovelopment,  only  out*  fejitnrc  of  whirli  nocds  ln-iv  to 
he  iiiomiuneil.  Tlie  upper  portion,  the  umnuhrium,  nmv  uiiile  hy 
omfication  wilJi  the  Ci-utral  portion,  the  body,  at  8ome  time  during 
adult  life,  ami  .in  Hiich  vox  a  traumatic  separation  of  the  two  portions 
iltlftRClure,  not  a  disloi-ation. 

Krartunr  it*  nirt-.  :ilmost  unknown,  before  the  ap?  uf  twenty  yi-ars. 
Mat]  i-*  frp<jn«'nlly  as^ociatcil  with  utlier  fracturcn,  eapecinlly  of  tlie  ribs 
and  vertebra?.  The  fracture  miiy  1«?  incomplete,  inuUipie,  tnnii*vers*', 
oblique,  or  longitudinal.  ()f  the  first  form  there  arc  hut  two  reoonled 
nutUKce  ;  in  lM>th  the  infniction  itecujiieil  liie  [Mfsterior  .surface  of  the 
bone  at  or  n<-ar  the  jnnetiou  of  the  lower  and  middli*  thirds  and  w:ui 
Bccum|Ninii'<l  by  iin  abunduul  extrava^tion  of  blood  into  the  anterior 
mediaMintim. 

Ofci>ni|>oiind  fractures,  except  sneh  a.s  weregunshot  or  stab  wounds, 
tbrff  i^  but  one  exjimple,  re|x)rted  by  Duvemey  in  1751.  A  r|uarry- 
nun,  while  at  work  Iviiit;  upon  hin  si«Ie,  wjw  t!aught  under  a  heavy 
■tciDr  ttlnmt  five  feet  lon^  which  eompressiHl  Ins  chest  laterally  wiih 
piK-h  furee  a>  to  sciunite  the  middle  jiortion  of  tlie  stenmm  from  the 
upper  portion  aud  force  it  ibrougli  tlie  akin.  i>eatli  was  imniL>diute, 
by  rupture  of  the  heart  and  Inng^. 

Of  pure  longitudinal  fracture  there  is  but  one  certain  example,  but 
lerc  nnp  two  other  case*'  in  one  of  which  there  was  a  longitudinal  frnc- 
tnrr  nf  the  innniihriuni,  and  in  the  other  of  the  l)ody  of  the  stermmi 
aMnxiat^Ht  with  a  transvcm*'  fracture  at  it.-*  upper  end.  The  first  ease 
Ma»  tliat  of  a  man  who  was  overthrown  smd  crushetl  by  a  falling  wall ; 
in  addition  to  numerous  contu^ions,  tbe  sternum  was  broken  lon^^itu- 
dinally  timiugh  its  entire  leu^th,  the  ri^ht  half  being  df'])res>ijil 
fn>m  eight  to  ten  lines  1k*Iow  the  level  of  the  left  half.  There  was 
pmfiiM'  hli"Klv  expectoration  and  diffirult  breathing.  Keilucti<in  was 
jificunipli<-hcfl  by  drawing  (he  right  ann  Isiek  and  making  forcible  jtreris- 
9n  upon  the  middle  of  the  sternal  rib.s  of  ihe  right  side  and  gentle 
pnamrc  upon  the  left  i^ide.     The  (Mttient  n-eovered  in  six  weeks. 

Gue»  of  congenitul  fissure  of  the  sternum  have  been  mistaken  for 
lanribnlinal  fmcturi'. 

f*Jmple  truisvcrse  fmcture?*  fonn  the  groat  niajorit}  of  fractures  of 
tlir  5trrnurti,  and  (►renpy  mo-st  freijuently  the  jimction  between  the 
manubrium  and  the  IhhIv  of  the  bone  or  it»  imninliate  neighUirhuod— 
Ibat  i.-*,  thf  region  of  the  second  intercostal  !*pnce :  next  in  frec(uenrv 
arr  fractures  at  or  ni*nr  the  mi<ld1e  of  the  bone,  corres|Hjniling  to  the 
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lliini  rib  sixl  the  third  iutorciKstal  t^ytaix;  tlicy  arc  ran'ly  liigh  in  the 
nmniihriiiii)  and  below  tl»e  middle  of  the  body,  and  very  uncommon  m 
M-immtidiis  of  the  ensiform  a{t|>eiiJix  fnmi  the  body. 

Fnn-*tiirprt  i>f  the  manubrium  oceiir  nioHt  cninniuiily  a  hh(»rt  di>*taiirt!, 
two  or  thr«»  linps,  ahfive  Its  lower  h()rder ;  the  jH?riosteum  wtnielintes 
ivniuin^  tiutorn  u[kjii  fitlier  the  unleiinr  nr  tlie  iMistcrinr  stirliit-e  ;  in 
«ime  i-atCf*  there  Im;*  ln-en  no  dis|ihtceiiifiil,  in  others  either  llie  uj>|H.Tor 
the  lower  fragment  hatf  Ikk^h  displaeeil  forward,  and  In  one  vom.'  iIktc  mu« 
augnlav  tl!^pluc».'nient,  tlie  a|iex  of  the  an^le  lunng  dinv(i-<I  bnekwanl. 
In  rteveml  of  the  I'afie^  the  fnicture  was  |)ri(«hiee<i  by  inn^eiilar  netion, 
by  strwining  during  eliildbirtb,  or  by  theeff'ntt  to  niise  a  heavy  wi-ighl 
with  the  (eeth,  the  baek  being  btnit  fur  Imt-k.  In  a  lai'ge  |iro[H)rtion 
of  vascti  in  whieh  tlie  lettion  was  priMhircil  by  external  violence  tlicrv 
was  albo  fracture  of  the  ribs,  clavicle,  or  vertcbrre. 
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Fr«ciure  of  ibo  tternucn. 


Fractures  of  tho  border  have  been  obsen'efl  in  three  instnnees,  once 
in  conneclion  willi  fntcture  itf  the  riiw,  a  .m rale  nflMUie  riirn'^ponding 
tn  llie  articulation  with  the  first  rib  Ix-ing  brnls<-n  olf ;  it  .sec*ond  lime  in 
<*»)tin4*i-tion  with  «lisl<»i-nlii)n  of  the  sternal  cihI  of  the  i-laviele,  the  i»«>r- 
liiin  In  which  the  sterno-cleido-madloid  was  altaehe<l  In-ing  lorn  nffanJ 
drawn  upwanl  nearly  half  an  inch  ;  and  in  a  third  ca^i*  in  connectiun 
with  a  transverM.'  frueture  lower  ilown. 


FRACTVBBS  OF  TRB  STBRSVM. 


\n 


Tninaverw  fracture  at  nr  near  the  junction  of  the  manubrium  nnd 
hoAx  *>(  tile  bone,  and  diusta<ii^  ut  tlila  point,  which  is  nut  always  to  be 
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distinguished  fn>m  fractun;,  are  the  commonest 
faniut  of  injun-.  Jn  the  j^jreat  niajoritv  ofcasfs  the 
lower  fraf^ent  \^  displnood  so  as  to  lie  in  front  of 
tbe  upper  one,  and  sometimes  to  override ;  it  is  ex- 
crptional  for  disjilacenient  to  be  absent  or  for  the 
Dpper  fniement  to  lie  in  front  of  the  lower  one. 

There  w  rea^jn  to  think  tliut  the  iieriusteum  is 
■Inuwt  invariably  torn  upon  the  anterior  »:urface, 
but  tbnt  it  sometimes  remains  untorn  behind,  a 
fact  which  derives  considerable  ini{>ortance  from 
Ha  bearing  upon  the  escape  of  blootl  into  the  ante- 
rior mnliastintim.  One  or  Iwith  of  the  .sxvnd  pair 
of  ribs  usually  remain  attached  to  the  manubrium. 

Out  of  a  (ntal  nf  10.")  ibises  of  fracture  of  the 
Memum  collected  bv  Gurlt,  27  are  dewribed  as 
pArlial  or  complete  rlinsta.*)!*  at  the  junction  of  the 
first  and  peconil  (Mtrtions,  the  charHcter  of  the  Irnton 
having;  been  determined  by  |)ost-mortem  examina- 
tion in  fourtwn  of  them. 

Knicturi'*'  of  the  body  of  the  sternum  (Fi(f.  72) 
ocrar  mo«t  frequently  bctit'ecn  the  second  and 
Ibarth  ocwtal  oartila^re'!.  are  usually  transverse,  but 
aometimeA  obliiiue  laterally  or  from  t>efore  Itack- 
ward.  Tbe  di.-.plm'ements  are  the  same  as*  after 
fracture  at  the  junction  of  Uie  manubrium  and 
»trmum,  an<l  there  i.^  the  same  relative  frei{ueucy  of  the  projection  of 
tbe  hiwer  fragroent. 

Coniraiouled  fracture  of  the  body  of  the  sternum  has  been  rarely 
sern  except  in  coimuetioii  with  ^unbhiit  and  punctured  wounds.  Of 
triph-  fractures  Gurll  found  only  two  cases,  and  of  double  fractures 
only  !ux,  all  of  them  associated  with  fracture  of  other  bones,  usually 
ti»e  ribs  or  vertebne. 

Of  fracture  or  diastasis  of  the  enslform  appendix,  Ourlt  collected 
only  four  exaiD])leii,  and  the  ti»i  d(K>s  nut  a]i|>ear  (u  liavc  been  increased 

»uline(|uent  writers* ;  one  waf*  a  fnicture,  the  other  three  iliiLttases, 
wan  pnxluced  in  a  man  sixty  years  old  by  a  fall  upon  the 
uf  u  grain  njcasure,  and,  when  la^t  examined,  nine  months 
afttirtbe  aocidenl,  wa^^  ntill  ununited],  and  crepitate*)  on  prenfure,  but 
euiaed  no  inoonvenieuc«.  In  the  other  three  o-nscs  the  prominent  symp- 
kMB  «ras  poniistent  vomiting,  which  in  one  lastetl  for  two  years,  recurring 
every  five  nr  six  days,  and  then  cea^pd  t^ponlaneously ;  in  another  it 
VM  oared  by  grasping  the  prooeas  between  two  tinkers  and  bending  it 
faftck  into  place ;  anu  in  the  thin),  after  it  had  lasted  a  month  and 
dfalb  by  exbnu.^^ion  seemnl  imminent,  it  was  instantly  relieved  hy 
tikc  rc<Iuclinn  of  the  displacement,  which  was  accomplished  by  in- 
■Ffting  a  blunt  htwA  into  the  alxlominal  cavity  ttirough  an  incision, 
and  drawing  the  process  forwanl.  The  p:itients  were  aged  respectively 
iweaty-c^bt,  eighteen,  and  nineteen  years. 


TfWMTCfM  rr«ctur« 
or  tbe     bodr  of    Uie 

stern  uiD. 
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The  pfTusion  of  blorxl^  which  is  nbservwl  after  nil  fmctnrc*,  may 
attain  an  esiweial  im[)orUincc  adcr  fraoture  of  the  ionium,  by  the 
]in-.>«>urL'  wlik-li  il  luay  exert  ti{ioii  ilir  iiiiilorlyiii^  heart.  TIil'  blixHl, 
aitiiin);  from  tlin  Utni  vc^^els  of  the  hone  and  |H>rioMtcuni,  makcfl  ibi 
way  forward  into  a  region  where  it  can  do  no  harm  if  the  (loriostcuiu 
on  the  |K)stcrior  surfiu«  rcmnina  tintorn  ;  but  if  this  incnibr:ino  shares 
in  the  injur}-,  and  es|)cclally  if  one  of  the  internal  iniininmry  veins  or 
arteries  is  nipinred,  the  blood  luaken  its  way  into  the  anterior  niedias- 
tinnni,  and  sonietinies  in  sufficient  amount  to  eausi.'  ih-iitli  pr<>in[illv. 

Rupture  of  the  periairdiurn,  or  of  the  heart,  hiis  lK*cn  observe"!  in  a 
few  eases;  as  has  also  probable  laceration  of  the  lunp.  evidenced  by 
the  appeunuu-4>  of  siibcntaneons  emphysema  or  pneumothorax. 

Etiology.  Fractiinr  of  the  sternum  may  be  prwhux-d  either  by  mus- 
cular action  or  by  external  violence. 

Tiiere  are  four  rtn^irtled  casv^  in  which  the  Imhh;  bus  been  hroken  by 
straining  during  lalwr,  and  three  in  which  the  fracture  lias  oix^urrwl 
during  an  efl'ort  to  lift  a  hcau'v  objeeL 

External  violenw  acts  either  dirci^tly  by  a  blow  uiK>n  the  breast,  or 
imlirei'itly  by  forcibly  liending  the  Iwidy  forwanl  or  Imckvvard,  or  |k»!*- 
sibly  by  a  conibinution  of  the  two  fornib  in  the  fall  U[>on  the  body  of 
A  lie:ivy  object,  or  the  pas.>«igi'  across  tt  of  a  loaded  wugoii,  or,  aec«ir<bng 
to  TjJine,  by  depression  of  the  shoulder  acting  through  the  clavicle  ana 
the  uppiT  rilis.  It  is  not  necessary  that  the  force  which  nets  directly 
should  1m!  veiy  great  to  pnKliK*e  fracture ;  it  i>i  sufltcient  for  it  to  act 
U|K)n  a  liinileil  arwi,  as  in  a  tall  ujx)n  a  stone,  or  stick,  or  the  etigc  or 
corner  of  a  box. 

The  violence  which  produces  iiiflirect  fracture  is,  in  ino^^t  casif^.  a  fall 
either  up4»n  the  shoulders  or  hntt^wks,  or  with  the  back  or  hreiii<t  acrtMa 
some  tlx(^  object,  so  that  the  trunk  is  bent  sharplv  forwanl  or  Itack- 
wanl ;  in  the  one  case  the  bone  is  hn>ki'n  by  lacing  bent  IbrwanJ,  in  the 
other  by  traction  exertod  through  the  nnisi;ular  attachments  at  either 
end. 

Diagnoftls,  The  diagnosis  is  rciidily  made  by  the  f»lijt»ctive  synip- 
loms — llie  dihplaetruient,  uiohility,  and  crepitus — and  by  the  localixed 
area  of  pain  eiccitc<l  by  pressure,  change  of  |iusition,  and  the  more 
forcible  renpinitory  atHs.  I  have  si-en  a  few  uises  in  whitdi  the  only 
symptom  was  puin  on  pit"4snre,  with  late  eccliymosis.  The  exaniinalinn 
of  the  Ikiuc  MUHl  be  mmle  careluUy  in  order,  un  the  one  hand,  tn  aMiid 
mistaking  Hiine  irn-gularity  of  development  for  a  traumatic  disjdacv- 
tnenl,  aix),  on  the  other,  not  to  overlook  a  second  or  third  fmetun.%  or 
even  n  single  one  tu  case  there  should  be  no  displacement.  In  rajKS 
of  sup]MV4(H]  injury  1i>  the  rn^'iform  apiK'ndix  the  fKHjucnl  irregularities 
in  llic  >^h:ipc,  |Misition,  and  mobility  ol  that  part  mn.^L  be  lM>rnc  in  mind. 

Tlio  iniiHirU'iurc  of  the  injury  is  bv  no  me:uis  so  grirat  as  the  iiH)r- 
tiility  of  tlie  nnsinlcd  ca.-M's  would  iiKiicnte,  for  this  mortality  is  largely 
due  III  af^ti-iateil  le.'^ions.  (iiirlt  tabidale<l  08  ea-^es  with  reference  to 
tliij*  (siint,  among  others,  and  found  that  of  51  tiimple  easea  -16  reciiv- 
vvfil  anil  8  ilic*!,  while  of  44  complii-ale*!  cast-s,  ca^'^,  that  is,  in  which 
there  was  some  seven*  asMtK^ialed  injury,  only  1  re<r«iver(Kl  antl  -I'i  di«l. 
Of  20  cases  in  which  the  fracture  was  certainly  caused  by  direct  vio- 
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Irnof.    15  recovered   aiitl   5  <lieJ,   3  of  ihe  latter  being  aiin|ili«itetl 

Oonrae.  The  mmrHP  in  the  « n  com  plica  lecl  cases  is  uneventful ;  if  |Niin 
and  (pppression  ore  marked  at  fir?-t  they  soon  Oinnni-sh  and  disjip|R-ar,  as 
(hi  al:Mi  e.x{)cet(iruti(in  nf  1>Iimm],  dvspiuua,  and  iir(ho}>n(i<a.  The  prinrtpal 
(bnpT  i.-i  fnmi  pnlniuiorv  (HuiiplicntionK,  e.<pei-ially  in  the  old  aixl 
bUviIioI'm*.  Jn  exeeiitioniil  eti-ses  the  local  n-aetion  may  be  great  and 
may  li-ad  even  to  tin;  formation  of  an  absce^w  aliont  the  fr.tctnre.  The 
pu«  mny  make  itn  way  to  the  surface  between  (he  fi-agmcnts  or  on  the 
HiU'*i.  mill  if  it  collwty  \\\m-)U  the  |KJst*Tior  surface  and  i«  disrharp(Kl 
ini{H<rftH-tly  through  a  stnall  o])(>tiitig',  the  .'■iniiit  mav  persist  itHh-li- 
niu-ly.  or  ihe  iiniuitund  conditions  nmy  lead  to  extensive  caries  of  the 
Iwne.  lltPth  eouditions  require  treutiucnt  by  active  operative  inter- 
feniioe. 

IT.mially  repair  lakes  place  in  from  fonr  to  eight  weeks,  and  by  a 
Urtjy  i*flllu«.  The  jK-rsi^lencc  of  a  certain  degree  of  displaeetneut  xn 
iHit  utimmmon,  and  in  sonnr  c:is«*s  the  deformity  has  bwii  extreme. 

Kailure  of  liony  union  has  been  rtViserved  in  a  few  cases,  but  do(?3 
not  ap|H>ar  to  have  eau-sed  any  disability  beyond  a  tcnt|K)mry  dillicidly 
in  abtbietion  and  adduction  of  the  arm8. 

(^lunnhot  fmctiires  may  Ih*  penetrntiiig  or  non-penetrating.  A  num- 
of  itlti>trative  ca^*  of  each  kind  are  given  in  the  Stuytml  tfixton/ 
Ihr  Hue  **/'  thr  UrbrUiotu  The  latter  do  not  diller  materially  fnini 
onmitnund  fnicturesdue  to  any  other  cau.*e,  but  in  the  former  the  prog- 
lH><t-'  i.H  rendered  very  grave  by  the  asi^xaati'd  k>^ions. 

Treatment.  The  first  indicati4in  Ih  to  nihioe  such  displacement  as 
may  cxi«t.  This  13  not  always  jwi-y^ihle  ;  (he  most  intelligently  din^*led 
Uid  iKTsiKtenlly  oonductetl  etlbrts  have  sonu'tinuts  failtnl.  'I'lie  usual 
DMitlMKl  is  direct  pressure  u|Miit  the  projecting  fnignient,  aidetl,  i*ti|H*- 
cmlly  Tfthcn  there  is  overriding,  by  traction  U|ion  the  two  pieo^s.  The 
inietion  niufit  be  made,  in  uirt  al  leaiit,  thntugb  tJic  muscles  attached 
to  thr  ends  of  tlie  Unie,  and  is  Accomplished  sometimes  by  nesting  the 
bdi'k  ujM'u  Mmif:  rather  linn  objiH*!,  ;ls  a  cushion  or  box,  and  [>cndiiig 
tlic  iK'ad  and  shoulders  fortribly  b:u-kward.  Al  the  same  time  Ihe 
patient  may  be  dinn'ti'd  to  take  a  lull  inspiration,  and  the  surgeon 
presrti£^  downward  again>^t  the  ii|i|H->r  e4lgc  of  the  lower  fragment  il'  that 

\  an  in  usual,  pn>je<'l>s  or  he  drawK  this  fragment  ih>wnwanl  by 
ing  hold  of  the  projecting  ribs  that  are  attachcil  to  it.  Various 
iTi  'ii<<  of  the  [ilau  have  been  cm|iIoyert,  but  all  have  the  siuiio 

I'l.  .      :.A  ide:i,  that  of  traction  in  np|K>:'ite  din^'lions  u^ion  the  fnig- 

iDrntfl  by  forcible  bending  of  the  UmIv  backwanl.  In  one  case  rr<lue- 
lioti  was  gradually  efTi-cled  in  lhrt*e  days  by  ki.-eping  the  patient  recum- 
bent, Willi  the  head  and  shoulders  thrown  liock. 

A  number  of  operative  methods  luive  be-on  pniposcd  for  use  in  those 
m/KM  in  which  the  displati-ment  mnnot  Ih.*  rcducitl  by  niaiupuhition, 
meh  ««  to  raiwe  the  depn*»sctl  fnigincnl  by  a  sort  of  gimlet  scn-wwl 
istii  il,  or  by  an  elevator  or  btuu).  lKM>k  iKisstnl  iinth^r  il  through  an 
hidmon,  or  to  cut  nwuy  the  pmjcctiug  fmrtion,  or  t'»  pretw  it  back  with 
a  nid  mrrii*)!  dinnilv  down  to  il  through  au  incihion.  Most  of  thrsi* 
mnaiu  as  MUggnttions  tluil  have  not  Ufa  put  to  the  te^U     due  cum* 
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has  been  already  mentioned  in  which  the  ensiform  appendix  was  drawn 
forward  guccessfuUy  by  means  of  a  blunt  hook  passed  into  the  pe> 
itoneal  cavity ;  in  another,  of  fracture  at  the  upper  part  of  the  sternum 
with  depression  of  the  lower  fragment,  an  incision  was  made  with  the 
intention  of  introducing  a  hook,  but  the  pleural  cavity  was  opened 
and  the  surgeon  felt  it  necessary  to  close  the  wound  immediately.  In 
another  the  upper  fragment  was  raised  to  the  proper  level  by  screwing 
a  sort  of  gimlet  into  it  and  drawing  it  forward,  out  it  afterward  sank 
partly  back  again,  and  a  second  attempt  to  raise  it  was  defeat^  by  t^e 
tearing  of  the  screw. 

Unless  the  displacement  is  actually  causing  dangerous  or  distressing 
symptoms  these  methods  of  removing  it  by  operation  are  hardly  justi- 
fiable, because  they  carry  with  them  risks  that  should  not  be  lightly 
run. 

The  subsequent  treatment  consists  in  immobilization  of  the  chest, 
and,  if  necessary,  in  the  use  of  measures  to  allay  local  inflammation 
and  to  prevent  coughing.  A  convenient  dressing  is  a  broad  flannel 
bandage  pinned  tightly  about  the  chest  after  forced  expiration,  or  bands 
of  adhesive  plaster  extending  from  side  to  side  across  the  front  of  the 
chest  and  covering  the  entire  length  of  the  sternum. 

If  the  formation  of  pus  behind  the  bone  is  recognized  or  suspected 
it  should  be  promptly  sought  for  and  evacuated  by  cutting  throu^  the 
bone  at  the  seat  of  fracture. 


CHAPTER    XVI 


FRACnrR£8  OF  THE   UIB3  AND  THEIR  CARTILAGFA 

Fractures  of  the  Ribs. 

jTilR*K  are  anumj^  llio  coiimioiU'St  of  alt  rnictiircs,  niorf  (^mimoii  in 
lliuti  ill  wiuuiMi,  ami  nlnifKst  utiknown  (iir  uiirfi-ognizi'il)  in  iiitancy 
and  rhildlioiMl ;  pmltalily  inaiiv  cosca  yans  imrcco^niKed,  and  Uic  fre- 
qm-ncv  is  vwn  ^rt-atcr  than  the  stnttstics  show. 

Pathology.  'Vhv  fmi'turf  muy  hv  jmi'Lial  or cuniuli'tc,  Hiiii|tle  orcnm- 
nound.  single  or  nitdtiplr.  I'artial  fi-artiiiv?*  may  Iw  niiislitiitdl  pilh(?r 
by  a  fissure  involving  t»nly  one  of  the  bonier*  of  the  rih  niid,  |H-rha|)S, 
wL'fKir.iliiif;  entiri'lv  a  longer  or  .•shorter  fnijiment  of  Umt  Inirder,  or  by 
ao  iafnirtittn.     The  former  h  very  unconinion. 

Complete  fractures  may  be  tninsverse,  oblique,  irrtyiilar,  or  multiple, 
ftnd  may  be  liniitiil  lo  a  single  rib,  or  may  involve  all  the  true  one^  on 
nnr-  nidf,  and  in  siimt!  cascH  even  many  on  both  ^ides.  The  rentral 
rilw  ar>'  the  ono8  moisr  fre^^uently  broken.  Knielure  of  the  twclflli  is 
Vfry  rare:  tiurlt  eouhl  lind  only  two  reeorded  va^ch,  the  eau'ies  bein^ 

fall  ac:tin»t  thn  edgr  of  a  ittep  and  a  table  re>^iio<'tivcty.  I  rtnw  one 
the  llndiiioM  Street  Hospital  in  18i^6,  in  a  man.  fifty  years  old,  who 

■1  been  caught  alxnit  the  wui^t  in  the  hx>[t  of  a  ha\vs4-r.  He  ilied  a 
duvs  later  of  coinci<lenl  nipiui*e  of  the  large  intestine;  the  twelfth 
rib  mw  bn>ken  nblinuply  at  its  centre.  For  another  case,  see  C'lmpter 
XI4.,  Ui-'^location  of  lli-ncl  nr  Rib.  Tn  1!K>.*i  I  Kaw  another,  a  sailor 
narri**!  by  a  wave  ajrainst  the  corner  of  a  Imteh. 

Fmrturc  of  the  first  rib  was  formerly  thought  to  Im-  almost  e<)«ally 
nrr,  but  (he  ok^rvalicHi-i  of  liinie'  anil  Mur^h'  indicate  that  fra<-turt* 
of  it  nr  itH  ^'anihige  may  be  nither  conutmn.  I^iiie  found  four  h|Hri- 
mrn.t  in  a  *>erie-<  of  2<M)  bf^liis  in  the  iii*iieclinK-n>om,  and  Marsh  .siw 
four  cai^(«  in  nix  niontli<i'  hosjiilid  eerviee.  According  lo  Lane  this  rib 
m  fahily  broken  by  forcible  deprc-^sion  of  the  .^boulder  ai^ling  by  direct 
prewure  of  the  clavicle.  The  symptom  is  said  to  lie  pain  behind  the 
upper  |iarl  of  llie  Htcrnnni  on  lifting  with  the  corrcs|H_)ii(liug  hand. 

TIm*  fnK'tnre  of  a  rib  may  occupy  any  iKirt  of  it,  but  i?-  iiHHt  fre- 
qiHmt  nn  the  side  and  anterior  half.  The  periosteum  may  remain 
antnni,  ami  the  fragments  prc^Tve  their  rehilions  to  each  other,  ur 
they  may  form  a  re-entrant  or  a  salient  angle,  or  override  each  oilier. 
If  fcvertil  ril»  are  broken  at  the  same  time  and  forced  inward  the 
(lepniKidn  may  rcnintn  IkiiIi  broad  and  de«>p.  Overriding  of  the  frug- 
mratK  »  impojwible  nnlcsN  crvcml  rib**  are  broken  at  tlic  same  tim*-, 
fnr  (be  muscular  and  fthrons  attachments  of  the  ailjoiuingoncs  Imhl  the 
fngmmtjn  in  pkicc,  and  tlic  ribs  above  and  below  act  a^  .•splints  to  jtre- 

•  I.M*  .  ttrttkh  UcdkMl  Juumitl.  ISB7,  rol.  ii.p.  U9,  utd  nny'n  Hoapital  It^pnru,  IKpiA, 
|i.  CEV  *  Manh :  LAuvtit,  Jiuia  30,  IHmil 
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vent  short^^ning.  In  doulilc  or  multlpli*  frnctupo  nf  one  or  several  ribs 
tiie  inU-rnit'ilinle  putx-  or  piti^ii  may  lie  so  IcMHiened  that  tlicy  muvp  in 
and  oiil  with  cvm-  inspiration. 

In  ci>m|>i>unil  JVaeturc-s  the  vvoiuk)  t>f  die  s»ft  jiartd  is  rarely,  if  ever, 
cauHcH  by  the  pnijctUiuii  of  thu  bnikcn  end  of  thf  rib,  but  ulwuy.i  by 
the  obje<-t  wliich  pnKhiccd  tht>  fnu'tiire. 

The  roinpliailluns  inclnde  injuries  to  the  inuhcles,  which  are  rarely 
imptirtsnt,  to  the  interrostal  arterii's,  and  to  the  ihomeie  ami  nbdoni- 
innl  viscera.  The  interenstnl  arteries  are  rarely  seriously  injured, 
allhuti^h  nuKJenUe  bwiuutliurax  \h  nut  nntrornuion  after  fracture  of  the 
niid^Ile  thinl,  ei^i>ecially  of  the  8ixth  to  the  ninth  ribs.  Katid  hemor- 
rhage into  the  itleunil  cavity  hn.«  occurred  in  a  few  eases,  even  after 
fnietnre  of  a  pinjjle  rib  and  by  slight  violence,  ami  a  case  of  tranmatie 
aneurism  has  lK;en  re|>orltHl  (see  p.  76). 

A  wound  of  tlic  pleura  and  of  the  lungs  is  a  n\tlier  common  com- 
ulieatiun,  and  is  generally  cnuHed  by  the  sharp  end  of  a  fragment,  but 
in  Home  cases  fat^d  injury  of  the  bnig  has  been  eant§e«l  tiy  the  cnisliing 
effect  of  the  external  violence  acting  through  the,  perhaps  unbroken, 
ribs;  the  thorax  is  ettuipressed  by  the  force,  ami  the  lung  i>  put  uiMm 
the  stretnh  in  such  a  manner  that  it  is  actually  torn,  not  [MTforatnl  bv 
tlie  bone.  The  conse«juences  of  the  wound  vary  with  its  f^ize  nnfi  with 
the  relations  existing  between  the  lung  and  the  thoracic  wall.  If  these 
latter  are  normal — that  is,  if  the  lung  is  not  adherent  at  the  wounded 
part — air  and  hlood  eseaptr  more  or  fess  freely  into  the  pleural  cavity, 
and  the  lung  <M>IlapM>s;  if,  on  the  other  hand,  the  lung  ts  adliertrnt, 
Uie  (•scaping  air  maKes  its  way  into  the  meshes  of  the  eimnectivc  tis- 
sue, and  may  snreaid  through  the  ine>liastinuin,  under  the  |M-ricarrlitira 
and  plenni,  and  into  the  interlobular  tis.suc  of  the  lung  iLself  and  the 
sulHTUtarn'ous  tissue  on  the  surfaw  of  the  Uxly.  Emphysema  of  the 
surface  may  )h^  prtxhii^il  also  when  the  hmg  is  not  a^iherent ;  the  air 
which  has  f;<'a|>ed  intii  and  filled  tlie  pleund  cavity  is  forced  by  the 
c4>nlraction  of  the  chest  during  <>xpinition  out  thmugh  the  ii|iening  nt 
tlie  fracture,  and  its  place  is  snpplietl  at  llie  next  inspiration  by  fre>h 
air  draM'ii  in  tliruugli  the  wound  of  the  lung,  and  thus  a  small  (pinn- 
tity  is  pNmpc<l  into  the  outer  cellular  tissue  at  each  rt>s])iratitm,  and 
this  will  continue  until  one  or  the  other  opening  is  closed  by  A  clot  or 
exudate  or  a  change-  in  the  relations  of  its  walls. 

Wouinls  of  the  h«irt  are  much  nirer.  and  even  mori'  ilangerons. 
Gurlt  (xdlected  six  cases,  in  only  four  of  which  the  wound  of  the  heart 
appears  to  have  been  caused  by  the  broken  rib;  in  the  other  two  it 
appears  to  have  Uwn  causcfl  by  the  compression  of  the  heart  Iwtween 
the  anterior  chest-wall  and  the  vertebral  column,  for  the  pt-ricjiniium 
was  imt'irn. 

Etiology,  Fracturcit  of  the  ribs  may  be  cnuned  by  muscular  action 
or  by  external  violence.  Of  rnuscidar  action  the  most  common  form 
by  far  is  coKghtng:  others  are  sncexing,  lifting  a  heavy  ttbje«'t,  even 
turning  in  ImhI.  'Phe  If)wer  rilw,  espei-ially  the  eleventh,  an*  the  one« 
miwt  fnipiently  broken  in  this  way,  but  it  has  liappeneil  to  the  seeoiul, 
fourth,  fifih.  and  sixth.  It  >s  much  more  cnnnuon  on  the  left  llian  on 
the  right  siile.     (See  forty  casiii  eoIlei:ted  by  Tunis  in  CnivtrtfUif  J/rd* 
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u-<il  Magnzt^ify  November,  1890,  and  thirteen  personal  cuses  by  Chel- 
moiiBki  in  (>ntniti>l.  /.  Vhir.,  llKll,  p.  1188.)  Tlti-  w-eulkd  sp>iila- 
DODUjt  fracturcii^  an'  ubs4TV('d  alinust  exuluBively  in  the  insane,  whoee 
Imneii  are  fni|iiently  very  soft, 

Hy  far  the  most  common  cjiuse  of  fracture  is  external  violence,  by 
■  binw,  fall,  or  exwsHive  pressure.  Tin-  fraetiin-  may  be  direcl  or 
nKiir«>ct,  but  it  is  not  oUen  easy  to  dislingiii^li  bet\%ii'n  these  two 
rarietiefl.  In  indircel  fraetun^s  caused  by  pn-wiirn  iip<m  or  n<'iir  the 
stpmnl  emlsof  the  ribs  the  fracture  ii*  found  umrtt  freipiently  in  either  the 
Kntrrior  or  theno(*terior  third,and  tlie  point  of  greotest  fnxpieney  :^iccms  to 
br  viT)'  neiir  tlmt  at  wliieh  the  force  ia  received,  an  inch  or  two  on  tJie 
iiater  nide  of  the  eternal  end  nf  the  lx>ne.  Double  or  trtph*  frnclures  nf 
nn«'  i*T  inori'  adji»inin;;  rilw  may  nppart-ntly  be  eau^t-d  in  either  nf  two 
ways  :  Kxtrenie  violemu'actinjriit  one  |K)int  bre3ik>«lbe  rib  at  that  jHiint 
by  direct  prpfwiire,  and  then  depressing  the  broken  entl8  break."  the  lione 
iif»ain  nt  a  distance  inilirectly  on  one  ftr  both  sides ;  or,  the  force  acting 
nK>n*  bfimdly,  br<.*aks  the  bono  simultaneously  at  a  point  on  each  i>ide. 

Sjinptoms.  'I'he  dymptomn  of  fracture  of  n  rib  in  the  less  wvere 
cases  ore  likely  to  Ix?  obscure.  The  brcathiuK  is  '^hallow  and  some- 
times ciitchiiig  t!in>ugli  [Hiin  or  fcjir  of  {min,  and  iKva.sioiially  there  is 
\-vT\  troublesome  reHex  ei>Ngh.  I'ain  is  prttvokinl  byjiressure,  inspi- 
rBtU>n,  eoiiphing,  sneezing-,  and  certain  movements  of  the  bofly ;  its 
Hta^tHi^tic  value  comes  fn.»iu  its  limitation  to  one  |M)int  under  the  dif- 
fi-n-iit  causes  un<l  esjKx^iaJIy  when  pressure  is  made  on  the  afl'ecte*!  rib 
al  a  tli-tanoc. 

Abnonnal  mobility  is  Miuietimes  present,  but  the  elasticity  and 
mobility  of  tlte  ribs  make  it^  recognition  uncertain.  It  ntny  sonictimes 
br  mode  out  by  placing  a  finger  t»M  each  side  of  the  suspected  fracture, 
and  pressing'  alternately  with  one  and  tiic  other.  The  .«ame  numipula- 
tion  nia^  pr<>du<v  crepitus,  but  usuallv  this  is  more  rendtlv  reintgni/i-d 
|»y  pbciiig  the  hand  Hal  u|Mjn  the  chest,  and  pressing  slightly  at  dif- 
frrtnl  jw'ints,  or  ankin^  the  ttntient  to  cough  or  draw  a  long  breath. 
It  mar  oIm)  be  hennl  iiometmies  on  auscnltntion  of  the  chest  in  the 
xvHisA  manner,  and  may  l>e  aecom[>anied  after  a  day  or  two  by  a  pleu- 
ritic friction  soimd,  the  residl  of  a  i»leuripy  excited  hv  the  Imtmia- 
tum.  and  ii^imlty  liniitetl  in  area  to  its  inmietliute  nei^hI>i>rho(Hl.  It 
ia  tHit  nncimimon  for  the  [latient  himself  to  rt^t,-o^ni/e  tlie  crepitus. 
EniphvM'ma  is,  in  itself,  a  wry  |M>fiilive  sign  of  injur\'  to  the  Itmg  an<l 
nf  frtwturv  of  a  rib  if  there  is  no  [tenetniting  wound  tt>  a<rcount  tor  it 
othcrwijK".  I'neunutthorax,  or  hemorrhage  into  the  pleural  cavity  fn-m 
a  lar.-rali'^l  lung  or  an  interciistal  artery  may  l»e  prcs4-nt  in  any  of  the 
e»rvcn.>r  (^S4^  ;  and  blootlv  exjiectoration.  which  abo  |>oinls  toward 
rrarturc,  is  often  present  even  in  filight  atscs,  ami  is  not  infrwpienlly 
alNtraf  in  grave  ones. 

Th«  iiynipToms  of  |wirtial  fracture  or  infraction  are  seldom  ilefinite 
etKHi^  lu  [lermit  a  jMisitive  dingnosis. 

Ttie  CfiUFM'  (if  a  simple  uncomplicated  fnu'ture  iti  Uitnally  quite 
iiii«T^ntfid :  the  [Hiiicnt  n-maiiH  nuiet.  sometime*  keeping  his  l)e«l,  and 
faRStiK'-»  can-fully  and  superlicially  to  avtiid  (wiin ;  al'ter  two  or  three 
wvrks  he  find?*  th* 
vtaminatifm  t 


precautions  unm'cessar\'.  and  the  snrgeiui  iinds  nn 
(he  IiM^d  tenilerne^s  han  disnppearei),  atid  that  rre|>- 
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itU8  and  mnltility  ("an  nn  hmger  be  dptPcUsl.  I'nion  by  a  Imny  rullu^ 
tjikc^  plnco-  nhnnst  invarJnhly,  notwithstjnnIin>^  the  di-fV-rtivc  iriiinnliili- 
Kitioti  of  the  partM,  but,  as  n  ixiii!ioi)ueiict'  ul"  llie  latter,  tli«.'  callit"  in 
likely  t4t  be  lai^e,  aud,  when  two  or  more  riba  liave  bwn  brnkm,  lo 
unite  the  nfljoinin^  nnoR  by  a  bridge  of  new  fnrnmtion.  Solidity  is 
ffiveii  lit  Hrst  by  au  cnHheatliing^  callus,  uiid  tla-  iiuiuu  b4twi-en  iht- 
inii'tttred  siirfarcR,  evt-n  when  they  are  in  apposition,  may  remain 
fibrous  for  several  moiitlis.     Failure  of  union  \ti  rare. 

Dijiplacenient  upwnnl  ()r  downwnnl  nf  a  fm^'nient  mav  lead  tn  itii 
union  with  tlie  adjoining  rib.  or  to  the  formation  of  a  latrml  joint 
between  them,  as  in  the  next  following  case  ;  or,  if  adjoining  ribs  an* 
dir^plaerd  in  upposite  dtret^tiunH,  a  gu[i  may  be  lell  btrtween  them  whirli 
mnv  It-ad  to  httnilu  iif  the  lung,  :l>*  in  a  aL-w*  M-lnch  i>*  reeonlr<l  in  the 
Gazrth  }fSdieale  <li-  Pnritty  1S^2,  p.  4(>5,  and  pieturHl  in  < 'nivi-illiicrV 
AUtiM  if  AmtUnnu-  Patfiolof/ir^iw,  u  gap  in  the  right  .side  in  fnjnt  Ik'Iwm-u 
tlie  firat  and  fuurlli  rWm,  four  ineh<!ti  lung  ami  two  inchc^i  wide.     'YUe 

pitient  had  survived   the  aecidcnt  almut 
forty  years. 

The  eonrse  and  symptom.-*  in  tlie  wverer 
caflCfl  vary  witli  tho  di-gree  and  ehanieter 
of  tlie  ei>niplieatinns  whleh  give  tluiu 
Iheir  gravity.  Kinph)'M.'ma  may  Ih'  b^light 
and  tnmsitory,  or  it  may  continue  fnrdnvR 
an<l  -Spread  over  u  lat^e  {tortion  of  the 
.'iuriiiee  of  tlie  IhmIv.  If  the  nlr  (Tie:iiM-s 
into  tbe  cavity  of  tlie  chest,  or  if  the  frac- 
tUR'  is  eom|)ound  with  a  |Hiietniting 
wound,  tbf  re^ulljuil  dytipmea  and  oppre*^ 
sion  may  In*  extreme,  and  th*'  jihy«iral 
sign^  of  pneumothonuc  will  b-  jiiutid  np>in 
exiimination.  If,  in  addition  to  the  t-stiiije 
of  air,  there  is  olsi  free  hemorrhiigi*  into 
the  chest  fpini  the  loni  lung  or  an  int*-r^ 
e))t*lnl  arliTv,  the  physi(!al  wgnu  will  lie 
e<)m'.<i>ondiiigly  m<KliHed.  Kxln*niedv.s|>- 
noeo,  (lue  to  Congestion  nf  the  Inng  follow- 
ing pnmiplly  uiMin  tlie  injury,  is  not  nn- 
cnnimon,  and  pneumonia  (wcasionntly  results  and  lends  to  s  fatal 
termination  in  the  old  an<l  feeble. 

I  have  obscrvetl  in  half  a  dozen  cases  of  severe  compression  of  tlic 
chest  with  fracture  or  dislrK-ntion  of  ribs  or,  more  wmimonly,  roetal 
cartil»ge?«,  a  {veculiar  dusky  «iiseolonition  of  tlie  skin  of  the  fM'i:,  neck, 
and  up|K'r  itart  of  the  chcut,  together  with  marked  puhconjnnetival  bul- 
Imr  <v<'hymo?*irt  nearly  limitisl  l«)  tin-  interjMltH-bnit  s|«u-e.  'I*be  dis- 
coloration does  not  disap|M'ar  nn  pressure  and  is  appan-ntiv  due  to  the 
ctdoring-nmtter  of  the  btcKxl,  pos^ihlv  through  innumemlile  minntir 
capillary  extniviusutionu.  It  ap|H-nrf  immediately,  is  evidently  due  to 
the  compression  of  tlie  (•hcftt,  and  di.>%apiM'ars  slowly.' 

LegroM  Clark '  claim.s  that  mtious  lunr<tionnl  denmgenient,  witltnut 

■  New  Toric  M<--dir«|  Jounml.  Mareli  1.  iron. 
*  Ctadt:  Uli^calt  of  VUconil  LcaioDs.  p.  St3. 
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nrpinic  Iwdon  of  the  lung,  may  result  from  contusion  or  concussion  of 
thp  chest,  that  it  may  I»e  transient  or  nmy  l>e  followed  by  inflamraatinn, 
liMsU  or  general,  of  the  nlli-cted  I'lng:.  :»n<l  that  it  Is  sometimes  ol>served 
in  the  Inug  on  the  sidu  opposite  that  wliicli  lias  susuiined  the  injur)'. 

Profsoeis.  The  progniLsij^  dejtends  larp^Iy  iijMm  the  eoniplirations. 
Simple  fractures  without  important  complicatiuns  do  well,  as  a  rule; 
tbe  exceptioua  are  found  mainly  in  the  old  and  feeble,  whose  lives  may 
be  pndaogered  by  congestion  of  the  lungs,  pncimionin.  or  plcuriRy, 
Cftaeft  oomplii>aten  by  wound  of  the  heart  or  perieanlitini  un-  usually 
promptly  fatal.  Wound.s  of  the  lungs  are  serious,  but  then'  are  many 
lustanoes  of  recovery  even  tn  cases  where  tlie  laceration  of  the  lung 
waa  probably  extensive  and  accomjuinicd  a  fracture  that  was  iu  itself 
wii'ere. 

Treatment.  The  indications  for  treatment  are  to  reduce  any  displace- 
ment that  threatens  to  produce  a  complication  or  that  causes  [wiii,  to 
immobilize-  the  clu'sl-widl,  and  to  relieve  or  prevent  pulmonary  inllam- 
nuition  or  amgestion. 

Ouiwanl  angultir  displacemont  may  be  corrected  by  pressure  upon 
Ibe  projecting  angle,  and  inward  angular  disidacement  may  sometimes 
be  corrected,  when  the  broken  surfaces  are  still  in  oontact  and  the  fnic- 
tiire  is  situated  near  the  middle  of  the  rib,  by  pressing  the  sternum 
'"^  ickwnni  ami  thus  spriuging  the  lK)ne  out.  If  tlie  fniginents  have 
I'erriden  this  mano-uvre  is  w()rse  than  useless,  for  it  can  nnlv  increa.se 
Uie  iH<placcment.  Relief  may  also  be  obtained  by  making  the  patient 
rtratn  or  dmw  full  deep  breaths.  lt;ivaton  relieve<l  the  |>ain  and  itir- 
ft^mI  the  displacement  iu  one  case  by  suspending  the  jiatient  upon  two 
hkIs  (ut-^'ietl  uniler  hie  nxillw. 

When  the  displai-ement  was  greater  and  one  of  the  fragments  was 
preaaefl  inward  Alalgaigne  ingeniously  maile  use  of  the  other  to  elevate 
It,  preseing  it  in  until  the  ends  met  and  became  locked  together  by  the 
imyularities  of  their  broken  sjirfaees  so  that  the  ehislicity  of  the  second 
ftlxiutd  ficrve  to  raise  the  first. 

For  the  elevation  or  removal  of  a  depressed  fragment  by  operation 
a  nunilMT  of  methods  have  been  pro|K>sed.  but  V4'-ry  few  inst;in('es  are 
known  of  the  us»!  of  any  of  them.  If  such  elevatictn  should  seem 
ncres^r}',  and  If  approach  through  au  iuciaioii  were  deemed  inadvisable 
bciiiusc  of  the  risk  of  tlie  admission  of  air  to  tlie  pleural  cavity,  the 
rtlil  )mggi>stion  of  raising  the  bone  by  means  of  a  hook  ptisseil  thntugli 
the  ^kin  and  behind  the  up(>er  bonier  of  the  bone  might  W  used. 

Itnmobili/jition  of  the  chest  is  lM»t  effeete*!  by  surnaiudiug  it  with 
a  bvnsd,  snugly  drawn  piece  of  adhesive  pla.st£'r,  or  with  two  or  three 
narrower  (*trip«.  The  guide  to  the  nmouat  of  pressure  is  the  comfort 
of  the  ftatient.  Malguigne  prcferre*!  a  Iwudagc  three  or  four  inches 
wide  and  lontr  enough  to  pass  once  and  a  half  around  the  cliest,  and 
be  did  not  place  it  lower  than  the  eii.-^iform  appendix,  lu-lieving  it  to 
be  ^uflicicnt,  whichever  rilw  miglit  be  broken,  to  restrain  the  niove- 
mentH  of  the  mid<lle  ones.  When  a  circular  bandage  cannot  be  lH>nie 
he  rtcxmiraends  thai  a  long  narrow  strip  of  plaster  should  be  carrietl 
from  tlie  nnlrrior  end  of  (In*  seventh  rib  on  tlie  right  side,  for  example, 
rntrw*  the  fmnt  of  llie  cht^t,  under  tbe  lell  arm  and  across  tlie  back  to 
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aiiil  over  llio  rij^lit  nthoiildcr,  tlieiirc  iiffmn  acntw*  the  client  in  fnmt  mid 
annniil  Uk'  tutt  .siilo  iind  hiick  t<i  end  nt.  tlio  crest  of  the  rij^hl  ilium. 
Tills  iinnioliilizc'S  the  left  side  of  tlie  chtwt  very  dleclually  tintl  h-Jivi-s 
the  rig;]i(  Midc!  frc-e.  He  »ug};est»  tliat  in  addition  ihv  arm  i^houhl  Int 
fixed  to  the  aUIk. 

The  pressnro  of  a  Ijandngu  U  uwrfnl  ulso  to  prevent  the  spread  of 
pmphvM'Mia.  Thi^  citniplicatiun  selduni  ni|iiires  any  n\t*rv  rirtivi-  treat- 
ment, ah  hou^h  si'4iriticutiuns  have  iKrcn  nuwleor  the  air  drawn  off  thronxh 
a  trocar.  If  eitiier  method  i^*  ummI  the  hiKtniment  f^hnidd  he  applietl 
at  a  distance  from  (he  fraeluri'.  The  niori!  danp'muA  varii-ty  of' 
eniphvsenm,  that  in  nhicli  t)ie  air  makes  itn  way  into  the  mediik-^tinnni 
and  tiie  interlobular  tinsuv  of  the  luiig,  \s  not  luuenahle  to  openilivc 
(reatnietit. 

In  pneumothorax  it  may  Ik-  desirable  to  draw  off  the  air  through  iin 
as|)iRitin};  needle  or  a  eauula  in  order  to  relieve  the  pn>fiure.  and  if 
bliHKi  accuninlateii  within  tJi(>  jileurul  cavitv  in  quantities  sufficiently 
lar^'  III  enilanjpT  life  by  interference  with  the  action  of  the  heart  ami 
either  or  \»?th  lun^,  it  may  be<x>me  necessary  to  remove  it  by  aspira- 
lion  iir  incijiion,  but  the  indit^itious  fthonhl  he  very  plain  hefnn"  the 
«urj^)n  decides  to  interfere  in  this  manner,  ninee  tiie  removal  of  tlw 
blood  and  the  relief  of  presrture  may  only  lend  to  a  return  of  tlie  lih-ed- 
inp.  Persistent  internal  hemorrliajfe  «in  lie  Innited  only  by  iiidireet 
measures,  beirnu^  its  source  cannot  be  recojpiiTM^l,  and,  if  rccit^niw-d, 
prolKihly  euidd  not  be  rwielied,  It  ha-i  Imh'Ii  fouml  us^-ful  u*  <*«»nstiii't 
the  ihijrlis  eireularly  at  llie  j»n)in  willi  riiliber  tuhiiijfora  niUer-liaiidnp' 
just  suffieienily  to  arn-st  tlie  venous  eurrent ;  this  withdraws  a  etins^id- 
erable  amount  of  bliMul  ten)|Minirilv  fntm  cirtuilation  and  act>t  sw  a 
venerteclion.     It  !*ometiin(«  arrests  bleeding  instantly. 

When  life  is  threatened  by  pulnioimrj'  eiifforjienient  with  extreme 
dyspntea,  bloiMl  should  U'  taken  from  the  arm  immeiliately  ainl  freely, 
and  Ihe  bletHlin^f  slnHild  be  n-in-at^-d  if  the  syniptoiiis  reap|i«iir.  The 
older  records  an-  full  of  i-iisi-s  bhowin^  the  lH.>iietil  of  this  pnieiic<%aiid, 
nmiui(r  moileni  siir|;r(>i)ns,  Mr.  Bryant  nn'oniineiids  it  unhesit;itin)rly  and 
fi»reibly.  He  says:  "  Iilec<l  with  no  sparine  hand.  .  .  .  Whi-n  ri'Iief 
ha<  Ik-cii  oblaineil  arrest  the  flow  ininieillately,  as  syncope  can  only 
ihi  lunu,"  then  follow  with  auliniuay. 


Fractures  of  the  Oostal  Oartila^s. 

The  first  mentitm  made  of  this  lc»sion  ap|H*ars  to  have  been  by 
Zwiujrcr  in  lt»!tS.  and  it  is  not  ngnm  n'ferri-d  to  in  mcnliejd  literature 
until  I8O0,  when  Lobslein,  at  Stnisbur^,  and  in  IHIKj  Ma^udie.  at 
I*aris,eacb  (lewriUnl  it  with  oases.  Additional  oliK'r\"alions  wvrr  made 
by  iVlpecli,  Sir  ^Vstlcy  Cmipi-r,  and  Vcl[K.Tiu,  ami  in  18-H  Mal^piiijue ' 
published  a  |iaper  upon  the  subj^-ct  Mrliicli,  six  years  afU'rward.  he 
n'prmliiciNl  in  part  in  bir*  bisik  on  fnrtun's.  Since  tlu-n  but  blile 
w<.rk  ha-*  been  ilnne  u|Ktu  the  sutiject.  most  writ*'rs  itniteutttii;  tliem- 
pclv*-^  with  rvpr"«hn-iuijf  in  wubstattif  Maipiif^ie":^  chapter,  (iiirll  imI- 
liMted  more  llian  iJiirty  <viRes  for  tb<'  rhnptcr  ii|ton  it  in  bis  lKs»k  011 

■  MiiJjcaijene :  BulIeUuaili)  Tlt^npcnliqae,  lb<l,  p. '.S7. 
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4,  and  I'aiilt't,'  wlm  :i|i|K*ar8  not  to  Imvc  known  of  Giirlt's 
tvwk,  pivt-rt  foiirt^-cii  «isfs  whicli  Ite  oKtiiitieii  by  ji  imrtial  souri'h  (lintu^li 
Kn-nrii  pcricMliail  litenitiiri',  only  four  of  which  arc  iiu'iitiiuiL-il  hy 
Giuit,  BouriH'ville '  ( 1 88<>)  and  i*ozzi  ^  ( 1 888)  raistnl  tlic  list  to  wvenly- 
ninr  casFts     I  have  st'cn  two  or  tlirtt\ 

Fnictun-s  wcur  much  more  frwjutiitly  at  i»r  near  tlic  jnni-tion  of  tin; 
cartihigo  ami  rih  thiin  nt  uny  other  |H)int,  ami  mure  frw|Ut-nlly  in  th*.- 
«cvi>ntn  and  eighth  rih^  than  in  any  utlii.-r.  The  fractnrt'  ntiiy  Ik-  douhlc, 
ami  niuv  iitvolve  wverul  <-artiIapt's  on  one  rtidc  or  on  l>oth.  All  the 
ivninK-*I  fmrtiirt's  have  Ikhmi  roinpli-U'  witli  the  exception  of  one  «it« ; 
ibcy  Iwvi-  Int-n  pcrpendieidar  to  tiie  Umg  axi;^  uf  the  airlilajrt*,  c»r  very 
sJi^tiy  4tblinue,  and  the  surface  ba.s  always  bc^i  snuioth,  witlinut  ^er- 
mliunis  or  xpnntcrK. 

^!t  i(i  pmludtb-  that  |>prsons  advanced  in  life  aix'  mure  liahk-  to  \\m 
frwturu  than  the  yoniig',  lutiiuse  of  llit*  L".iU^iHc:ilion  or  o?isitii'atioii  of 
^^K-  eartiUurc-,  but  it  h:L-  i^viirri'd  in  young  men  (seventeen  yean?)  and 
even  in  a  chihl  seven  years  old. 
Dtg|ihicement  has  been  absent  in  a  very  few  aisen ;  in  nin»*t  it  lakes 
]ikice  in  the  anten>-(Ki6terior  ilirt'ction,  and  in  some  the  fragmcntt-  have 
ovpiriiien  in  the  direction  of  the  lonjj  axi?-  of  tht-  ril).     'J'htH  latter 
fomi.  pn»lmbly.  i«  po^ihtc  (ndy  in  the  lonjier  and  nmri'  curvMl  rilw,  or 
^^      mIkh  M-vend  adjoining  one*  an;  broken.     The  sepanilion  in  either  of 
^H     tliew  two  direetion-i  may  amount  to  a.f  much  a.-*  an  inch,  hut  L-i  nirdy 
^™     M>  great.     Either  fragment  may  lie  in  front  of  the  other,  allliongh  the 
costal  fnignienl  projects  more  frefjuently  than  the  ^^ernal  one;  tlieili.s- 
plfl4vntenl,  however,  appears  to  dejtend  eutiix'ly  upon  the  direi-lion  of 
iIk-  fmeturing  fort-u  and  up>n  tin;  f>osition  oeenpie*!  by  the  patient. 
No  in#«tan<v  of  a  mnipnund  fnictnre  of  a  costal  cartilage  is  on  n."eord, 
^_^     aihI  the  complii'Ution:*  are  le:ii}  frei|uent  and^  as  a  nde,  lens  jj^rious  than 
^B     tbove  are»ni{ninying  fracture*;  of  tJie  nlm.     In  some  tsb<et>  when!  the 
^^     VKdciHT  hafi  l>een  extn-nw  anil  many  rjirtilage«  have  bern  broken  fatal 
iujtin.-  lui>  U-cn  done  at  the  smie  time  lo  the  heart  or  great  vcasi-U,  hiit 
SKit  bv  the  penetnition  of  one  of  the  fntgrneiits  ;  the  viscera  arc  erushe«] 
or  torn  by  the  n.>ntin«ed  action  of  the  tori'c  after  the  wall  of  the  chest 
hn^  yielded  under  it 
^B  llemiji  of  the  limp  ha.«(  been  oli^prvwl  in  three  eases,  one  after  frne- 

^1  turr  of  the  tlnnl  and  fourth  enitilagi:-s  and  niptnre  of  the  intcrcoLstuI 
^^  moMrlcA  liy  the  fall  of  a  heavy  weight,  the  t^enjud.  a  double  one,  aller 
fracture  or  di-ift^iHis  due  lo  paroxv.<^ni!*  of  coughing,  ami  ilie  ihini, 
ol*<cr\'e<l  by  I  ^lynw  Clark  *  after  a  bktw  n'ccive*l  from  the  ^haft  of  unme 
ve^ii*'!**.  Jn  ihie.  one  the  cartilage  of  the  jsctHJiid  rib  Mas  driven  in, 
cmititig  a  gnii  through  MJiieh  a  tumor  att  large  as  the  firtt  ap|)eared  at 
(•ach  inspiration  and  ili^ippeareil  at  each  cxpimtion,  leaving  a  depre*- 
nion  .-aiwblr-  of  containing  at  least  twu  ounces  of  liipild.  iteeovcry  in 
tJin-r  w»vks,  the  gup  perNi^ing  but  "evidently  oecnpietl  by  some 
|»la»tic  d«*pnwt." 

*  rMlft :  IHet.  EncrcluiMidlqiMw  Flnt  SwIm,  vol.  xxi.,  ut.  t^to,  \97h, 
1  aMriwvfllr :  rn*trrt«  Mr<l.,  |i^^.  ■  Vv$M  :  lliia.,  IJctubcr  UU,  I888L 

•  Ltfrna  a*rk  .   ijoc.  t^it.,  p.  300. 


In  seven  cases  the  fracture  ha«  been  |»n.Kluced  hy  muM-uUr  uctinn, 
either  an  exoesjuve  efiort,  as  to  avuitl  a  fall  or  to  tlm)\v  a  heavy  objwl, 
or  oougliing  or  sneezing.  Thus  Broca '  reportwl  the  ciwe  of  a  jNirter 
at  the  market  who  having  placed  a  sack  of  [xras  upon  his  blioulder 
iL'^ketl  a  rouinde  (o  adtl  another  to  it.  The  hitler  threw  tlie  second  faa 
heavily  iiikhi  liim,nnd  in  the  effort  to  avnUl  u  fall  under  the  \veij»h!  he 
fniettire*!  the  cartilages  of  the  Hixth,  seventh,  and  eiglith  rilts  on  the 
right  side  at  points  s<(ven  or  eight  centimetres  from  tlie  median  line. 

Fraeiupes  hy  external  violence  may  bo  direct  or  indirect.  (Jiirit, 
tliinkf  the  indinx^t  fructurcH  take  i>laee  at  or  m^r  the  eo!<to-rhondr:d 
junction,  the  force  acting  U|xm  tlie  nb  itwif  in  such  manner  a**  to  t^pring 
\t6  anterior  eiid  outward,  while  in  the  direct  fractures  the  force  is 
exerted  u]>on  a  restricted  area  of  the  cartilage  itj^elf,  as  in  a  fall  u|)on 
the  edge  of  a  tub  or  step,  the  blow  of  a  fist,  the  kick  of  a  horse. 

The  symptoms  arc  local  |Miin  and  deformity.  Crepitus  and  abnormal 
mobility  are  not  ttflcu  rccogniiMblc,  but  if  displacement  is  pnr^ent  it  can 
usually  l>e  made  out  by  following  the  outline  of  the  rib  and  cartilage 
with  the  finger  and  by  observing  that  it  can  be  increased  or  diminished 
by  pressure  upon  one  or  the  other  fragment.  It  uiuy  not  Imi  ca.'iy  in 
some  cases  to  say  whether  the  fracture  involves  the  rib  or  the  cartilage 
and  in  otherH  whether  it  is  a  fracture  of  the  cartilage  or  a  dislocation 
of  iLs  sternal  or  costal  end,  but  the  question  has  no  practical  imj>or- 
tanco. 

The  prognosis,  independent  of  complications,  is  favorable,  and  the 
fracture  may  be  expected  to  unite  in  three  or  four  weeks.  Our  kuowl- 
edgc  of  the  mwla  oi  repair  hati  l>een  obtained  partly  by  ex  peri  mentation 
and  (wrtly  by  examination  of  specimens.  Wlien  the  fragments  remain 
end  to  end  and  the  fractured  surfaces  are  more  or  less  completely  in  con- 
tact, a  fihnius  1>and  unites  tliem,  and  the  imion  is  strengtheneil  by  an 
cxtomal  ring  of  spongy  bone.  In  a  specimen  obtained  by  ItasH^rau* 
and  examined  micrtxscopically  by  Mala.ssee,  and  in  one  rf?ported  by 
Po7-7.i/  it  wai*  found  that  the  central  band  wa^  [Kirtly  cartilaginous, 
and  it  is  asserted  that  in  other  specimeus  points  of  oBsilicatiuu  have 
been  found. 


Pio.  74. 


Flo.  76, 


ftffpBlrof  rhu-turaof«c<»Ul«niUc«.      (OiTBLT.)       RrpKlror  ftnctun  nrAcmUlcaTtUAgt; 

When  the  fragments  override,  they  take,  so  far  at  least  as  the  broken 
ends  are  concerned,  little  or  no  part  in  the  repair.  Union  is  accom- 
plished by  an  intermediate  land  which  is  at  first  fibrous  or  cartilaginous 
and  may  l>cci>me  Ixmy  (Fig.  74),  or  if  the  fragmenlji  arc  in  contact 


*  Braca :  Quoua  bj  Pulet,  loc  eit..  p.  83.  ■  J 

•Pool:  Lpcdi. 


%a :  Paulst,  kw.  dt.,  f.  SB.. 
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the  new  bone  forms  on  the  sides  and  the  ends  (Fig.  75),  and  in  both 
c&^eH  it  envelopes  the  pieces  more  or  less  completely  like  a  ring.  This 
ring  originates  apparently  in  the  perichondrium,  and  its  ossification  is 
the  final  result  of  the  formative  irritation  created  by  the  traumatism, 
and  is  analt^us  to  the  ossification  seen  so  constantly  not  only  in  carti- 
lage which  would  normally  be  transformed  into  bone,  but  also  in  others, 
such  as  that  of  the  larynx,  whose  normal  evolution  does  not  include 
that  change. 

Ttvatment.  The  treatment  is  similar  to  that  of  fracture  of  the  ribs  : 
reduction  of  a  displacement  if  necessary  and  possible,  and  immobiliza- 
tion. The  former  must  be  accomplished,  it  at  all,  by  placing  the 
patient  upon  the  opposite  side  or  upon  his  back,  by  drawing  the  shoul- 
ders back,  or  by  deep  inspirations ;  the  latter  by  a  body  bandage,  strips 
of  adhesive  pla.ster,  or,  following  Malgatgne's  example,  by  a  hernial 
truss  so  placed  as  to  restrain  the  fragment  that  tends  to  project 


CHAPTER  XVII. 

FRACTURES  OK  TUB  CLAVICLE. 

FRAfTiiRK  of  tlic  cliivicli!  is  »  cuniinun  injury  aitd  is  espwially 
frt'iiiiL-nt  ill  chil<ni"Mjil,  tnking  tlie  place  nl  that  aKC  a^  was  (MiiiiUxl  out 
by  Kroiili^in,  of  (lijilHr^itloii  uC  llic  HhoiiKInr  liy  uirucl  vinlt'iuf  later  iu 
lilt-.  That  JH,  a  fall  ri|Hiii  tlio  shoiitiUT  breaks  the  clavicle  uf  a  child 
but  clisloi-atcs  the  sbuiiiilcr  of  an  adult. 


Pathology. 

It  ha?  boon  fuiind  convenient  bv  iin»st  mrKJcrn  authors  fur  tlic  piir- 
jMisfs  4if  sliidv  utiil  d(>scription  to  divide  the  fmetun-s  Into  tlii'ee  (;nHi|w, 
atreonlin^  as  lliey  oooapy  the  inner,  middle,  or  outer  Ihini  of  tbi-  Jmhii'. 
The  avenij;e  leiijirtb  of  the  clnviele  Ls  »i.\  inches,  and  this  divisiuii  inl*> 
third.s  of  about  two  inebes  e-aeh  corres[M)ntI.s  to  anut^iiiiit-ul  diHtn-iiii's 
of  eotiitidonible  cliiii<'-:d  irapirtjince.  T»  the  flatt«nc<I  outer  thini  are 
Attached  the  tra^)ezius  and  deltoid  muscles  and  the  strong  conirtt-claviiv 
uhir  lig:inient  bindiiijt^  it  to  the  *:oraeoid  proeens,  the  inner  faMriculus  of 
U'hinh,  known  :iis  the  (X>nia>id  llg:iinent,  marks  the  inner  limit  of  tliis 
)M)rtion,  and  tun  sometimes  be  readily  felt  upon  the  living  bo<lv.  The 
divitliiitr  |jiii>  IxjLween  the  inner  and  middle  thirds  is  not  so  ilefinitely 
marked  anatitmieally,  it  correHpond^  approximately  to  the  point  wlierv 
the  clavicle  cros-*;*  the  lower  or  onter  edge  of  the  first  rib.  The  inner 
thinI  is  attached  to  the  sternum  by  the  stcruo-clavicular  liganieiiLs  and 
tit  the  1-artilap!  of  the  firut  rib  bv  the  costo-clavicular  or  rhoudioid 
ligiurieut.  To  itM  np|>er  border  is  attached  the  sterni>-eleido-iiuL-<toid 
musele,  to  itH  lower  the  pectonilis  major. 

Since  the  outer  third  is  broadly  attached  by  lij^rnments  to  the  scapula 
it  isap|iurcnt  that  af\er  fracture  of  the  bone  in  ibc  inner  or  middle 
thini  the  outer  fnignient  will  not  be  able  t«>  change  its  relalions  to  the 
scapula  rnntcrinlly,  and  that  its  disphu^ement,  then-fore,  will  Im?  gov- 
eniwl  by  the  change  of  iM.:*ition  of  the  latter,  by  it*  sinking  inwanl 
and  forwani  to  liie  side  of  the  clicst  iu  consequence  uf  Utc  loss  of  its 
iintcrior  supfiorL 

The  outer  portion  of  the  middle  thirtl  is  by  far  the  mf»st  tH^niinon 
H-at  of  fnictuivs  observed  eliniadly,  but  lime's'  obs4>rvations  in  the 
diss4H!ting-ro4ini  antl  bis  i>x|M>riinents  indicatt-  that  fnt<'tnnt4of  th(^  outer 
tbinl  imiy  U'  very  fretpient  and  usually  unrccognizctl. 

The  fracture  may  Ik-  |Nirlial  or  complete,  (tingle  or  multiple,  simple 
nr  <Mm[Minnd  ;  the  most  frptpient  form  in  simjile  complete  fRicltire. 
C'oinpiiuud  fnicture  is  .sii  rare  that  Uiirlt  says  he  oonhl  tind  only  four 
exuniplcs  o(  it,  ami  Haniilltm.  who  i;iv<»s  llie  .>*Hiue  four  iu.scs,  savs  Iw 
had  never  mK  with  an  example.     I   huve  .xeeii  one:  A  laborer  waa 

,  >  Lhw:  Onr**  llovpital  B«tMrtt,  Itee.  vol.  xtUL 
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lick  hy  a  falling  Hlone  u|Hin  tlu;  Flioiilder  and  Hiietainctl  u  fnu'tiiro  of 
"tUr-  rijjlit  flavick-  ut  a  pLinl  lu-arly  two  iiu'lnvs  fn»iii  tlio  ^leriml  <inl  of 
ihi-  l"iiii-.  The  line  ofTnictiiif  was  ulilUjur  I'vxnn  alM>vc  do^vll^^ant  aii<l 
iiiH'nnl.  A  laiyt*  rapgwl  woiiikI  i'xU'ii<!*;tl  Imckwanl  at-niss  tlir  (Oaviclr 
and  slitinldtT,  ill  which  ^onic*  of  the  ilividctl  til>n>.s  t>f  the  tni|trxiii8  Ofiuld 
be  mtn.  The  oiitrr  i-nd  of  tlu*  inner  fragment  m  as  direcU-d  sharply 
a|m'unl,  the  imt^T  fra^rnicnt  t,vinj<;  buluw  and  a  Jitlh*  distance  fnmi  it. 
Ilie  uitnnd  Iteidtit  almost  entirely  in  about  t-ts  ui\k.i,  but  when  laial 
Men  llien*  v,t\»  still  a  .>iinis  over  th<>  end  of  tlie  inner  fntginent  thniu|^|i 
wbieh  a  probe  i<onld  br  |K<ssi'd  to  the  lione. 

Inofimpletc  or  |iartial  fracture  is,  aceonlinfj  to  Hamilton,  who  g:ivc 
mudi  att«utiuii  to  (bis  variety,  very  eoninioii.  He  thinks  that  .'1-1 
of  the  157  fraetun>  of  the  rlaviele  recordi'cl  by  him '  wen>  |i:irtial 
fnu^ures,  and  says  that  at  Iwist  eleven  of  these  were  imniwIiiUely  and 
^Hititaneuutily  reslnn-d  lo  their  natural  ux<s*.  The  M'niutonis  aeeepteii 
fiir  ihl?  dia^iMiiA  are  the  liistory  of  a  fall  it|Min  the  -ihonlder,  or  at  le:ist 
iodircct  violence,  the  youth  of  the  patient,  a  (^welling  upon  the  npjMT 
aurfacc  and  front  or  rt-ar  b<^nler  of  the  luiildle  tliird  of  the  boue  up|>ear- 
in|5  within  two  or  three  dayt*  after  the  acriilent,  poT^-ibly  a  change  in 
llic  &xi:»  of  the  Uine,  and  )K>si>ibly  ability  tu  ^iraigliten  it  with  flight 
CTrpil»i>. 

1 .  Oranplete  fractore  of  the  middla  third  may  \w  oblitpie  or  trnnevcrs^, 
il»c  foniuT  variety  being  found  most  commonly  in  ailnlts,  the  latter  in 
litdren.     The  line  of  an  oblitpie  fra<;tnix'  UMiuIly  runs  inward  and 
jwnwani  or  Imrkwanl,  but  niay  lak<'  any  other  <Iin^etion  and  nuiy  Ihj 
iM»rJy  inLiuversc,  or  extremely  oblique  (i'tg.  Tfi),  or  practically  longi- 

Fia.  78, 


Ot'lWiHr  InM'iuru  I'f  Uiv  curldlv. 

tudioal.  a*  in  a  ease  observetl  by  ChaKwdgnac  ami  mentioned  by  Polail- 
Ipo.-  in  whiib  the  fracture  nni  fnmi  (lie  centre  of  the  acromial  euil  to  a 

C)int  jttfit  exbma!  to  the  sterno-clavienlar  articulation,  dividinj;  the 
>Dc  into  two  hmtrimdinal  halves.  Multiple  and  c<anmiuuted  fnu'tiireri 
are  rarv.  Wlnu  the  fractun-  itt  multiple  or  double,  the  intermudiate 
fraifiDont  i^  likely  to  .n-rnpy  a  very   irregnhir  i»o!.ilion. 

The  n>'ti«t  tMuimon  di-]ilac*'meuts  are  nroiluced  by  the  fallinj;  for- 
wani,  di»wnwarO,  and  inwani  of  the  Klioulder.  the  crtnKennence  of  the 
kw  of  -inp|»..rt  normally  furlli^hLH^  bv  the  elivich-,  and  de(K'ud  -onu-- 
nhol  u|«iu  the  dircetion  of  the  line  of  fraeUn-e.  The  connuonest  form 
1.  that  in  whiib  tlic  Mcrnul  fnii^nnnt  U  Anv.n  npwanl  by  the  8tcrni>- 
cK-i*l<i-ina»tuid  tnnscle  or  purthiil  upward  by  the  ouUtr  fra(rmcDt,  which 


■  MuiilllaD  :    Fnvlimo  Ittxl  Dial'intlloliii.  IHlt  rA..  |t.  W. 
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U  diitpIuuLil  inwaitl  alung  the  under  or  anterior  surfatx'  uf  tlic  other 
and  lui.s  at  the  same  liint'  changctl  ils  dirui:ttoi)  soiiiun-liat  liy  tlie  sink- 
inj;  of  itj(  arruniial  erni.  Tlie  8[iort«>iiin^  may  lie  very  nubdile,  nonrly 
one  tliird  of  the  entire  lenpth  of  the  l»one  in  a  e|>ecimeM  mentinnal  liy 
Mul^pii^ne.  Another  form  is  found  wliere  ihe  line  of  fmetnre  i«  such 
that  the  fnipmeuts  do  not  readily  leave  eaeli  other,  and  the  broken 
ends  ape  dit^nlaeeil  together  upward  and  backward  by  the  falling  in 
of  ihe  shouUierw  w>  (hat  the  Imne  forms  an  angh-  at  the  scat  of  fraeturv. 
In  .some  cxoc|itional  cases  the  outer  frapncnt  has  lain  u|Min  the  u|i{K'r 
or  |K>sterior  tiurfaee  of  the  inner  fragment.  Malptigue'  nivs  tliiii 
variety  wxx  mentioned  by  Hi|ijMKTal*!s,  and  that  he  him.-w'lf  fwiw  nnr, 
but  only  one,  example  of  it.  llnih'r  tliewe  oircumf(lanco>i  the  (dcrrial 
fnurmcnt  is  held  down  inBtcitd  of  being  pushed  up  by  the  other  one, 
and  the  dii^plaeement  \»  mainly  in  the  direction  of  tlie  latter,  the  inner 
eml  of  which  U  turned  upward,  forming  a  projectiou  at  the  seat  tii 
fracture. 

Fw.  77. 


naattua  of  lh«  oUrtfil*.    Uahin  wiUi  exircDie  dUpUwiueut. 
Fiu.  78. 


ttvclurc  uT  Uiv  cUvlcle. 

rti  trnnHverse  frartureH  the  broken  hurfaees  Heldom  leave  eaeh  other, 
and  iIh-  niily  dlsjilacenienl.s  n4iF)4ible  are  in  thieknesR  an<l  tlinn-tiun,  (lie 
Intend  anri  angular.  The  latter  is  the  one  uftually  wvn,  the  angle 
beitig  directed,  tor  renson.s  that  liavc  been  already  stated,  upward  and 
baekwanl. 

The  most  common  and  porwistont  cause  of  these  displflcemcnt*  is 
undouhli.'dly  the  tendency  of  the  sciipula  and  (•boulder  to  fall  furwani 
and  iinvani  ii|iou  tlie  chest,  but  it  is  aided  largely  in  the  fir^t  plae*-  by 
the  fnieturiiig  forw  whioh  continues  (o  aet  after  the  hone  ha-*  yicldeil 
(*)  it  Thus,  in  a  fall  ujwu  the  shoulder  or  the  outstretched  hand,  the 
clavicle  breaks  by  the  exaggeration  of  its  normal  curves,  ami  as  the 
diretrtion  »)f  (he  line  of  fracture  ifi  usually  ilownwanl  ami  inwanl  tlic 
outer  fragment  is  forci^l  inwarti  on  the  under  side  of  tlie  other  ajKl 
ne^'cssarily  turns  the  oubT  end  of  the  hitler  upwanl. 

2.  rractuTB  of  the  Outer  Third.  Thi-  variety  is  next  in  fre«pu'ncy  to 
the  prccfiliu;;,  and  may  In-  produced  by  direct  or  indirect  violence. 
The  direction  of  the  line  of  fracture  is  more  conimunly  tnuisven^  than 
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Fia.  79. 


nlili(|iH!.     The  cl^rpc  of  tUsp!a«*nH'nt  varies  preatly  in  fliffcrent  fuscsj 
bfiii^  ver)'  iiolahle  in  some  and  slight  or  ciiiirelv  absent  in  utluTA. 

Wlicn  (lit«iiUK-uiiient  exists  it  is  usually  an  angular  utie,  the  apex  of 
the  mnelo  licing  directed  liackward.  In  some  f^ppcimens'  bony  unioD 
has  tBKen  ploiY  n.'tween  the  clavicle  and  the  scapula,  prt-sniuably  l>y 
OBgiAcBtioD  of  the  curu4-u-<;Invi(-ular  ligament.  It  is  in  the  form  i>f  a 
prop  extcndinj;  fmni  the  under  side  of  the  clavicle  to  the  hiLsc  of  the 

^       coracuid    pnKv.ss,   and    s^jiitetiuiea    to   tlie    iK>tch  of   Uie   scapula,  and 

H      usually  convex  |>OHtcriorly. 


n»cianufUi«cUriclp.  outer  iblM.    ExUvmc  tagtilmrdliplHUiient.   iR.  W.  Smith.) 


Mlien  the  fracture  w  external  to  the  Irnitexoid  liginnent — that  its 
when  it  licH  within  thciuitcr  inch  of  the  l>i»ne — nnpttlar  displnccnicnt  is 
the  rule,  the  outer  fragment  turning  forwanl  and  inward  until  its  axis 
»  ul  riglit  angles  m  ith  tliat  of  the  inner  fragment ;  sometimes  its  brr>kcn 
nirfact!  liett  againel  the  anterior  border  of  the  inner  one,  ami  sometimea 
the  outer  fragment  lies  under  the  inner  one.  Malgaigne  describea  a 
cftwe  in  wliich,  after  fracture  within  half  an  inch  of  the  articular  sur- 
(aoe,  the  inner  fr.igmeiit  was  elevated  an  inch  above  tlie  other,  and 
there  was  shortening  of  nearly  half  an  inch  ;  the  api>earancc,  in  fliiort, 
w»t  that  of  a  di=l<Miition  upward  of  the  acromial  end  of  the  chivicle. 

3.  Fracture  of  the  Imier  Third.  The  older  division,  which  was  into 
fractures  of  the  body  and  fracttires  of  the  outer  end,  took  no  5)>ecitd 
aiiine  of  thin  variety  which  receivtMl  itA  tin^l  sepamte  description  fnini 
UalcBigne.  It  is  the  Icjwt  oomnum  of  the  three  ;  Delens,*  who  wn»to 
the  nrfc1  formal  article  ujKin  the  subject,  ojllecti'*!  twenty-eight  cases,  to 
which  I'olailhm  two  vcars  later  adth"*!  thn-e.  I  have  seen  one  caused 
by  n  direct  bloM'  with  u  IwLicball.  The  fracture  may  otrupy  any  point 
in  the  divi^ioIl,  atHJ  is  more  often  obli<|Uc  than  tmn^sverse.  It  was 
XNMTlol  nl  first  that  the  4lisplacement  did  not  occur  if  the  fnieture  was 
within  the  region  of  the  attaehinent  of  the  t-osto-chtvicular  ligiunent, 
hot  the  (luitniry  lias  since  l>cen  prnveil :  displa<?en»ent  mav  take  place 
in  any  dtntrtion,  but  the  commonest  one  is  downwanl  and  forward  of 
the  inner  end  of  the  outer  fragment,  or  of  the  mljoining  ends  of  Imth 
frBgm«'nt«  if  tln-y  «ln  not  wparate  from  each  other,  j'oluillon  attributow 
thf  principled  jurt  in  Ihe  pnMhxTtion  of  this  disjilaccuient  to  tin-  action 

■  !4»lUi  1  Iioblta  JMirn.  Mnl.  Sol.,  IMO,  p.  Cft,  Mid  FnututM  la  itt  Viciiiiiy  uT  Juiiita, 
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of  Uie  {>cctonil  ami  deltoid  muscles  upon  the  miler  fragment,  and  find^' 
('iiliiNirl  fur  Wis  tipiuinii  in  the  foet  that  this  dLs|)laceiih-nt  has  aUvitys 
lieeii  iil>KerVisI  uftet*  friu-'tiire  hy  iiiiLscular  action  ;  and  :is  in  ihii*  variety 
the  fraoture  ik  usnully  near  the  inner  artieiilar  rtiirfaee,  in  a  region, 
that  i(i.  where  displaoeiuent  after  fraetnre  hy  other  can.-^es  is  sltjrht  t»r 
alwenl,  the  argument  i»  imt  withunt  we'ij^hl,  althouffh  the  <)l>li<]iiity  of 
the  line  of  fnicturc  in  siicli  e;t'*e!J  as  th:it  reprewenteil  in  Fijj;.  80  eannot 
be  nnliri'ly  fiireijjn  ti>  the  direc:tlon  and  degree  of  Ihe  ili.splacentfnL 
When  the  fraeture  is  transveree  the  lateral  diHplawnient  may  Iw  sliglit 
or  entiri'Iy  absent  and  the  jieriostenm  may  ri>niain  nnlorn.  l^onj^tu- 
dinal  fr.tctnri'  wilb  cnmiuinnliun  was  seen  in  one  ease,  and  [lamitton 
n^ports  another  in  whirli  the  line  nin  fnmi  the  urtindatioii  upwai-d  and 
outwani  for  (Hie  ami  a  half  inrhcs.  T\w  fr.i^nient8  overlainx-d  thrx-o- 
fourtlis  of  an  ineh  and  were  tirndy  unitctl.  In  twii  eaj*es  the  end  of 
the  outer  fr.ig;ment  lay  underneath  thi'  inner  one  and  both  were  dinvted 
upward  and  Iwiekwanl.  The  outer  eii<l  of  the  inner  fmgmont  is  artpf) 
upon  more  strongly  hy  the  stern<>-cIeido-tnasioiil  mu-u^le  than  hv  any 
other,  the  efl'wt  of  wliich  is  to  draw  it  upwunl,  and  this  efiVrt  is 
inerejised  hy  tho  pressure  of  tlie  ont^r  fnigmcnt  wlien  that  is  fon*<Hl  in 
front  of  and  below  the  other,  tut  that  whenever  the  two  fmoture^l  ?:ur- 
faceu  leave  each  other  tlie  inner  fnigment  is  likely  t4i  iucliuc  upward. 

Flo.  80. 


Vnclunof  ItM  elavlele,  Intiarihlril.    (atnu.T.> 


Multiple  Practnres.  But  few  nuny^  are  rcconled  in  whifh  tltp  hoi 
haa  l>oen  hniken  in  two  or  more  places  ;  in  some  the  Inn-tun'  was  hy 
dirtwt,  in  others  by  indin>et,  violence.  Moth  fnietun-s  have  ln-en  fnnnd 
in  till-  middle  thini,  but  n»ore  rominonly  they  nwupy  diHi-ri>nt  iliirdd. 
When  on*'  fnu'lnre  has  lieen  in  the  acromial,  and  the  ijtiier  in  thf  Inner 
or  middle  third,  the  Intermediate  piece  lias  not  shown  much  di^place- 
nient,  nnil  each  fniclniv  has  followed  the  usual  course  of  a  single  one; 
but  when  the  fnwinrei  have  boon  within  or  close  to  the  limits  of  the 
mi<ldlc  third,  tlie  displnci'inenl  ha>  lu-en  very  notable. 

GomplicatlonB.  (Vanplicjitions  of  fracture  (»f  tho  clavicle  ron!<iHt  in 
injuriis  to  the  vessels,  nerve-*,  and  lungs,  and  are  excooditij;ly  rare, 
excluding  gunshot  wounds  in  which  the  conuilications  are  ppiduccd  by 
tiie  ball  and  not  by  the  fractured  Ixuie.  Tayhir'  n>ports  a  case  of 
uienrism  of  the  subclavian  arten>'  ami  quotes  another  seen  by  llcatlu 
Galloid  and  Piollet'  rerxirt  a  easi*  nf  artcrio-venuus  aneurism  (miIi- 
daviua  artery)  uud  enlleettni  tJin-e  uthern.     Dupuylrea   sfMikti  in  a 

■  Tulur :  Aiiu»J*  (»f  Sunt.,  IVIKl,  |>.  lUh. 
>  l}al)(>U  Mill  E'Mlut;  Hi>v.  dv  Clilr..  IWll. 
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lertunp  of  having;  nrcn  two  nr  tlirve  (^aecsufaiioDrism  following:  fracture 
of  ihi'  clavirlc,  and  .lacrincniitT  give-H  a  c:i>«*  ol».st*rve<I  by  Blaiitlin,  of 
an  lUiriirUm  of  llie  ncroniiat  brunch  of  tlie  acrttniio-tlioraric  artery  fnl- 
lowini;  frartun-  by  dinct  violence.  Taylur'  reports  u  case  i>f  aiieuriMn 
of  the  siilwlavian  eauseil  by  a  splinter  fnun  the  fraclurctl  elavieU^  anil 
quutcs  ;i  utbers  by  Hwitb,^  ll<>nU>y/  anil  Twynuin.*  Taylnr's  n-eovennl 
nft»-'r  opomtkin.  Meinhobi*  pcporL-*  a  cjihc  of  ^ruihial  interruption  of 
the  ciim-nt  in  the  <nbelavinn  arterv,  UtHinnn^  foniiili-te  ihn-e  ami  a 
half  nH>nlli:i  after  fmeturc  in  the  initVllc  by  tlii-wt  violence,  healing  with 
anjTitlar  ()i.<pla<i'nii'nt ;  relicvnl  by  re»«cc*tiun  of  the  anjrle.  In  a  ca^e 
rrptirtcd  by  F^isk  *  nf  rupture  of  the  ciibclaviun  ami  of  four  of  the  roots 
of  th»'  bnichtal  plexus,  witb  a  subiioriosttfll  fractiire  <tf  (lie  clavicle 
wilhotit  ili!<i|t[ar('ini'nt,  by  the  fall  of  a  heavy  pic(*e  of  iron  u|Ktii  the 
paitent's  sbunbler,  tlic  fnicture  snins  to  have  bwn  an  iinim|Mirtant, 
iiou-*3m*ative  itieiileni,  aiitl  the  artery  iiml  nerve-*  to  have  Iwen  torn  by 
cxtrefoe  deppt!s*»iou  of  tlie  shonlder.  {i'j.  himilar  rupture  of  the  npr\*e8 
in  FUaliert's  case  quntnl  in  C'hapter  XXXIV.,  KinphyAt'ma  of  CeU 
labr  Tissue.) 

A  few  eaiw^  are  repi>rt<>(l  of  injurv  to  ibe  t^ulwlavlan  or  internal  jup- 
iilar  vein,  in  some  <»f  which  the  nia^io^^it;  was  verifiwl  by  autopsy, 
(Sw!  Firm  Ivlitiou  and  Taylor,  above  ((UotiHl.) 

In  the  inu.^*um  of  St.  (icortrc'^i  I1os|iil:il  '\a  a  specimen  in  which  the 
5artun<4l  end  of  the  iKinewai^  driven  through  the  internal  jn^dar  vein. 
A  nian'  fifty-nine  years  old  broke  the  rijfbt  clavicle  in  llic  niid<lle 
thtnl  by  a  ftUI  n^ion  ihe  >hotildcr.  Tlic  fniclurcwatt  very  nbliuue  fnun 
vithtuit  inwani  and  luickward,  and  the  vein  was  torn  ctmipletely  atross 
by  ihi-  i.nUT  fragment.     The  artery  and  nerves  were  not  injurwl. 

Fifteen  cases'  liave  lieen  n*|H»rle4l  in  whieli  Hyniptoinn  in<]icatiiig 
injury  to  the  brachial  plexus  have  ap[>earrd  inimetlialeiy  or  after  an  in- 
ttrval.  Inmost  of  tho«te  in  which  ihey  appeared  pn>mptlv  the  cmisu- 
tive  vioh-mx'  wa**  gn-nt  and  the  displacement  of  the  fr.igm(>nts  murkeil, 
bal  in  mini'  tlien-  wa.*  no  dUp|;i<><>ment.  In  one  (Velnenu)  extensive 
«iibi'Ut.-incouA  emphysema  ^howrtl  injury  to  the  lung,  nn«l  fractnn'  of  no 
rib  euuld  lie  dotet^tciJ.  In  two  (>!)iirle,  Slims«»u)  there  was  immlyxis  of 
tike  «H3ipiilar  muselcis  i«tipplied  by  theKupni-!«c3ipuIar  nerve  which  lt>avo:t 
tbe  plrxa^  aUive  ibe  chivicle.  In  two  (Davis,  Mauelaire)  the  displat'C- 
meaX  wai*  ciirn-etifl  by  operation  willi  nlief  of  syniplonis,  uiid  in  one 
(PoirifT)  the  arm  wxs  ampulattnl  beninse  of  tlic  j>ain.  In  six  ea«efl 
(HafwI^T,  Sieur,  I)i*Ieii-B,  IN»laillon,  l^tpiyer,  .»1e<Vksh)  the  symploma 
mpprnrrd  Iat4*;  they  were  ihie  to  cxco(*«ive  cnthiH  in  the  first-namM  live 
anil  III  A  eienlrix  invfilvin^  the  plexus  in  the  last ;  all  wcrv  n.-licvcd  by 
opffiLtion  ;  bill  IvcipiyerV  only  rtli>rhtly. 

'Tftjl'"  :  Tnua.  Roj&l  StmA.  at  Um).  iiilrrUiKl,  \9tt^.  p.  ^V 

■  IlirftU) .-   Mnt.  lliir   S>m-,,  rul.  fLT  *  rfamUtv  :   \'»lh    fitm..  IJtnAao,  vol.  42,  p. Tit. 

•T»>nnn     l^iirrl.  m<i|>.  vnl.  i.  p.  ^X^2        >  Mi-inh'iliI :  MniHh.Mrd   W>H-h  ,  IViH   No   17. 
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Injury  to  the  lung,  as  evklencod  by  emphysema,  has  been  reconled 
in  five  cases  wh(tru  this  syn))i(oni  sw^mcd  to  Imj  demuiistrative,  ami  in 
twit  others  in  which  it  is  much  more  likely  that  the  enijihy)*nia  was 
due  to  the  intn»duction  of  air  through  a  wounj  of  the  sou  pnrtJi. 

The  first  five  cases  are  thow  of  Vijrorons,  Velpenu,  Iluguier, 
Ruhle,  and  Mereier.  All  except  the  fourth  tin!  (Iericrihe<l  with  all  the 
(letjiil^  obt^tiuahle  in  a  thesis  by  Menrier.'     (Str  Kirst  i'^litioit.) 

The  aiiatoniiejtl  <ienion»tra(ion  of  the  imineiliute  agf'ucy  itt  hLektng 
in  all  these  eaws,  but  the  notes  in  all  but  one  show  that  the  snr^reoni 
,  ^wcre  mindful  of  the  {H>»iibility  that  a  fracture  of  a  rib  might  coexist^ 
id  might  have  been  the  cauHO  of  the  wound  in  the  lun^,  and  that 
they  were  unable  to  det<^t  euoh  n  eomplicntion.  In  mont  of  them, 
too,  mention  is  made  of  the  depression  of  tlie  outer  frn^nient,  and  a» 
the  relations  of  tlit-  tTlavicle  t4>  the  U|)|jer  portion  of  the  thoi-aeie  cavity 
are  such  that  it  is  nitt  ditlicult  to  admit  the  possibility  of  a  wound  of 
the  apex  of  the  lung  by  the  broken  bone,  I  think  the  clinical  evidence 
may  be  accepted  a»  sumcieut. 


Etiology. 

The  clavicle  may  be  broken  by  mnsoutar  action,  by  direct  violence, 
or  by  indirect  violence. 

Uurlt'and  Delens'  collected  and  analyM?<l  a  numl>er  of  reported 
cnHe8  of  fracture  by  mnseular  action.  The  effortfl  by  which  the  fm<'- 
turcs  wert!  caused  were  various:  lifting  a  heavy  weight;  striking  with 
the  hanti,  a  whip,  or  racket  ;  making  a  vigorous  effort  that  involved 
the  contraction  of  many  mnsi^les,  as  in  I^gros  Clark's  en^  of  a  Ind 
who,  while  swinging  by  the  feet  frt)m  a  trai»ezc,  tri«l  to  ruise  himitelf 
so  as  to  ficize  the  liar  with  his  bauds:  the  clavicle  broke  in  lis  inner 
third  iluriiig  the  effort.  It  is  pr<»lK)hh>  that  the  clavicular  fihrc"!  of 
the  deltoid  and  ptetondis  major  are  the  most  efficient  agents  in  pro- 
ducing this  fracture,  since  their  rtmtniction  tends  to  dmw  the  unsnp- 
portcl  central  portion  uf  the  eUvicle  downward  and  outward  toward 
the  humerus  when  the  ami  va  fixed. 

Closelv  allied  to  these  cases  arc  those  in  which  the  frarture  ha^  lM»*«n 
prodneeii  hy  a  blow  or  other  force  acting  at  the  hiiml ;  thus,  an  old 
woman  broke  her  clavicle  by  ch>siug  the  door  of  a  wardrobe  fun_*ibly, 
ami  a  lunatic  at  Hic^tre  broke  h\a  by  striking  violently  with  a  heavy 
stick  against  some  iron  Ikarg. 

In  a  very  few  of  the  ca.ses  tlie  fracture  has  been  produced  by  two 
efforts,  or  a  blow  and  an  effort,  be|iapjl<r*i  by  a  long^-r  or  hhorter  iiilei^ 
val ;  the  {lalient  feels  pain  at  tsome  jwiint  in  tlie  eUiviele  nfii-r  a  fall  or 
a  blow  or  an  effort,  which  persists,  |>crhaps.  but  is  not  severe  and 
not  interfere  with  the  um>  of  the  ami ;  and  then  in  a  few  days,  after^ 
another  violence  or  effort,  the  Iwne  brcakii.  If  the  aceond  violence 
were  sufficient  in  itself  to  account  for  the  fracture,  the  firwt  one  might 
Im*  reganled  as  a  mere  coincidence,  but  it  has  generally  been  le*w  than 
the  first 

'  Mr-Mirr :  Tk»  CampllMtlaiu  Am  Frwturas  i»  U  ('l«vl(niltt,  lliiH  An  Partt,  IflBL 
t  Ourll:  Iak.  ctt  *  Delem:  Luc  rlt.  aiul  Arrb.  (Ma-,  llfTSt  vol  i  p.  •gST. 
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IHrpct  fnurturra  are  prodiioetl  hy  varied  cauHe^,  ami  may  occnr  at 
any  tart  of  the  bone,  hut  most  fremieiitly  in  the  mi<l()le  and  outer 
Uiinlft.  The  ntunnioncst  funn  of  violence  is  a  hh)W  fulling  u|>on  tlie 
omtrp  of  th«  Itonf  in  a  iJireetiun  tliut  is  buckwanl  and  duM  iiwanl. 

Inilirw't  fmetnres,  which  constitnto  the  ^reat  majority,  are  moRt 
frttjiH'Mtly  prfHliUfHl  hy  a  full  ii|ion  tlie  i>hotddiT  or  U|hhi  the  hand  or 
«:Uk>w,  the  arm  hcing  i-xti-iiilt-i]  nnil  the  miisele.-^  H^id.  In  a  few  ca'<e« 
the  fraftiift-  has  Wen  cansrd  apparently  by  the  Budden  depression  of  the 
xhiHjKkTt  hy  which  the  eluvicle  was  bent  over  the  first  rib.  Malgaigne ' 
rrporii*  one  :  an  incomplete  frartun>  at  the  nncidleof  the  bone  due  to  the 
fJi]i|Mn|;  tif  a  bnnlen  from  the  shoulder  to  the  arm;  and  ]^lla)llon' 
■ftoClicr :  a  man  who  held  the  end  of  a  lever  which  was  to  receive  jwirt 

I  of  the  weight  of  a  heavy  ntone,  the  stone  »iIip|M-d  Hnddenly  n|ton  the 
lever  nn»l  drew  the  arm  which  held  it  downwanl.  The  nuin  heanl  a 
mail  and  felt  pain  in  the  shoulder;  tlic  clavicle  was  broken  in  its 
midillc  tliinl. 
The  riaviele  ha<t  lieen  broken  in  a  ntnnber  of  eafies  dnrtn^r  intra- 
ul'-rinr>  lifr  by  external  violence,  and  oecofionally  by  tlie  midwife  or 
obctetrician  during;  parturition. 


Symptoms  and  Oourse. 


Tbe  rational  and  pliy^ieal  KifrUH  common  to  mot>t  fmcturei^  are  found 
in  tlw>-e  of  the  cinvicle.  Thew  are  the  deformity,  mobility,  and  rn^pitnp, 
tJie  loealiwtl  |Kiin.  and  the  diminution  ui'  function.  Besides  the 
deformity  due  to  the  dit^placH-raent  of  the  frapment**,  there  in  al.so  that 
which  ifl  prodneetl  hy  the  falling  inward  of  ino  sltoulder  and  which  is 
roost  apparent  when  viewc<l  from  behind,  and  with  it  rocb  a  very 
Doticenbfe  pnijection  of  the  posterior  Iwrder  and  inferior  angle  of  the 
Kapnia. 

In  fnictures  of  the  middle  third  there  is  usually  displacement  of  such 
m  rhaneter  ami  extent  tiiat  there  is  no  difficulty  in  re<'o};nizinjf  it  and 
itf>  oaui>e:  Uie  fmementi)  can  W  separately  grus[)eil  and  moved  np^in 
each  other.  Cn'pitn.i,  however,  in  n4>t  always  pnKlueetl  by  this  nianwu- 
rre,  for  the  bn»ken  surfaces  may  not  l»  in  wmtact,  and  in  onler  to  p-t 
thi*  symptom  it  may  \te  ni-eessary  to  have  the  shoulder  drawn  back- 
ward ami  outwnni,  tut  as  to  re^lucc  the  displacement. 

Jjocnlixnl  juin  im  direct  prensure  or  when  the  shoulder  is  pr(w«'4l 
iowanl  is  a  v.tbmble  sign  in  partial  fractures  and  in  fnietures  without 
dwi|itAn>inent,  and  it  may  be  (he  only  one  that  is  jireMint  immciliately 
afWr  the  injtirj* ;  the  appcjinmce  within  a  wot*k  of  a  firm  oval  mass  at 
the  ("lint  where  jmin  was  felt  eontirins  the  diagnosis  of  fniclure. 

The  interffn-nre  with  function  seems  to  he  largely  the  rtmsetpienee 
of  iIm*  iNiin  which  imikes  the  patient  nnwillini;  to  move  the  arm,  rather 
thtm  of  any  mechanical  defect  produced  by  the  fracture.  The  (latient 
on  asirally  movi^  the  ann  quite  freely  liackwani  and  forward,  but 
OUiDoC  roiMe  it  or  uilduct  il  without  [Kiin,  ami  if  oskctl  to  put  his  hand 


•  llalfftlc««:  Lor-  ciL,  p.  403. 
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nn  lim  brad,  will  iiniinlly  flex  the  i^>n>nmir  incline!  the  hwly,  nml  VM*n<l 
down  liin  lii-:ul  to  ac«impli.'-Ii  it.  The  fracture  and  fli^[i!;i(H*in<'nt  are 
not  cMilin-ly  wilhunt  inHncnrc  in  this  liniitatinn  ut'  tlit*  intivcnirrtl.'-,  t>iit 
they  nre  not.  wholly  resnonsilile  for  it.  Htin-'l,'  who  {irotit(;tl  by  htA 
intcruat  at  the  huHpituI  lot  convalescents  at  l^iiris,  to  examine  Ihe  luler 
ooiHlitiun  of  iKitients  with  llii.t  fnicture,  found  the  movemoiil  of  rir- 
cunidnctton  of  the  arm  the  last  to  be  rej|;nin<'i!,  and  thai  a  ^hortcnin^ 
of  half  an  inch  or  nion' dtdaye<I  roinplctc  recovery  connidt-nibly  lM>yuni| 
the  time  that  visa  sntlicieni  for  it  wlicn  the  HJiurtening  wujs  Xoia  ur 
iihsent 

The  putienl'^  amM-aranee  is  oAen  quite  cliarnclerislic ;  he  sil«  with 
his  IkhIv  and  \\i^i\  liicllniH)  towani  the  injurcsl  i>ide  am)  fUpportn  iho 
cIImiw  with  the  other  hand.  The  only  c:wos  in  which  the  dia^nitnis  can 
well  n-niaiu  in  doubt  after  even  a  brief  examination  are  tho-<e  of  ineom* 
plete  fnu-tiir*',  and  some  of  fracture  cIohc  to  cither  end  of  ihc  Ume 
which  may  Im>  mistaken  for  disl(»eatiim.  On  the  other  hand,  tlie  ere|i- 
it^is  which  is  «»  fre«iuently  present  in  di:*loealinn  of  the  acntmial  eml 
of  tiie  chivide,  iK-tunse  of  the  <rliippin^  of  llie  eilp;  of  the  jf>int,  may 
lead  lo  a  diai^nniiit*  of  fracture.  Kilber  error  may  bo  avoidetl  if  the 
outline  of  the  Ijone  can  be  aeeunitcly  traixxl. 

Tlie  pro(;rcH>i  of  the  fracture  in  >4implc  and  ia  rircly  dinturlM-d  by 
cnmplicntions  or  dangers.  Union  is  usually  firm  by  the  end  of  tlie 
fourth  week,  aometiroem  much  earlier,  and  failure  of  union  is  rare. 
Oisphuvment  and  (Hboriening,  however,  an>  the  rule;  only  those  rai^m, 
apparently,  arc  exempt  in  which  the  line  of  fracture  is  transverce' 
anil  there  i;^  no  itisplaccuient  at  Hrst.  The  amount  of  the  shiirtening 
may  van*  from  a  fraction  of  an  inch  to  one  and  even  two  inches,  and 
it  may  be  ]>nMlueeil  by  angular  displacement,  or  by  overriding,  or  by 
both. * 

The  (»mpli<*a(ionit  that  may  occur  in  tbc  oonree  of  the  repair  are  the 
onlinarj-  intlamniator)'  ones  that  may  ari'W  at  the  sent  of  fractun'  in 
ntnsi'iiu'-ui-e  of  the  bruising  of  the  nurrounding  itart-*,  or  t)f  the  failure 
to  innnobilize  the  fragments,  or  !spe<'ial  ones  due  to  the  prcfwtin*  nf  the 
fnigmcnls  or  mllos  upon  the  vessels  ami  nerves.  (.St-e  al»ove,  t.hm- 
ff/irniimn',)  IVIens's*  case  is  very  HitittfactDrv.  TIm-  patient  wai* 
bmngbi  to  (he  botpital  January  1,  ISHl,  willi  fracture  of  the  \vi\ 
clavicle  and  two  rilM<.  The  arm  was  phmtl  in  a  Mayor's  sting,  and 
unif»n  was  complete  by  the  end  <if  the  month.  The  patient  retimiwl 
on  March  I'.nh.  CDmptiiining  of  great  lo^s  of  power  in  tlie  lelt  arai ; 
examination  hIiowihI  markeii  overriding  4)f  the  fnigmentt^,  tliv  outer 
lying  in  front  of  Ihe  inner  one,  with  a  ban),  tinn  eaillus  two  inches 
thick,  almphv  of  all  the  muscles  c»f  the  left  arm,  and  |ia>sivc  congi-:*- 
tion  of  the  skin  of  the  band  ;  tbc  pult<alioni«  of  tiic  left  radial  artery 
wiTc  much  weaker  than  those  of  the  right.  The  |MiHierior  and  htwer 
|Mirtion  iif  the  cidlus  was  retuovctl  by  operation,  tliu  pulsations  of  the 
niilial  arter)'  and  tlie  appearance  of  the  hand  at  once  became  nonnni, 

*  Miirt-I     Iji-»  PriU' 111 !<■,•■  dc  li>  (lavinilf,  Thi-M-  ili-  I'nri*'.  |nl>7. 

*  IVli-iia     !•(>  U  ri'Aii  tiiiii  (I  (IN  ralOo  1.1 1'la%irulc  rmnpriniaiil  ti  i  uiiiwiix  Ut  Iw  MrtkJ 
•ouM-lat  Inra,  iu  Atriiivi:*  tic  Mt-ili.-ciup,  AugUal,  Itibl,  p.  ITU. 
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ami  \\\f  |Hilioiil  ^Ri<lii:illy  rccoverrtl  th<?  use  of  the  limb,  MeCosli' 
lirii'flv  n|w>rt.-*  a  caw  ri'IU^vw!  Iiy  iliwi-ctintr  llii*  plt-'xtis  out  of  a  iiuisa 
of  iic;itrHi:iI  trs.«iu- ii|i|»ir(^nily  rniirt<"<l  Uy  fnu^tiirp. 

In  unntluT  KiM^  Husscliti  reiuuve<l  a  p4>rtioti  of  callus  nliich  lind 
cauMxJ  iKTsti^tpnt  ulceralUin  of  tliu  m>A  |Kirta  covering  it,     A  prompt 
.Vnrn  fdliownl. 

OK;.itit-jliiin  <if  tlw*  roniwi-olavii-ular  lijiraint'nt  hns  l>wn  iiltiiier\"o«l  tn 
ri*-v*'ml  i-a^'s  after  frm'turc*  in  the  outer  third.  No  dfscription  is  given 
of  the  iitoilitieatiouB,  if  any,  of  the  functions  of  tlie  |iart  prutlucMl  by 
thiji  unehyUt^i^. 

Failufp  *>f  nninn  i«  rare,  and  in  tlie  few  cases  which  have  been 
recorded  it  does  not  appear  to  have  retiulted  in  anv  <lliutnution  of  fuiic- 
ti4in  ;  iu  one  c:ise  mreftilly  e^^aniini^I  by  Haniiltim  where  there  was 
lipintf'iiioim  nnion  ami  o\erriiiin};  tn  the  extent  nf  lialf  nn  inrh  the  arm 
»n  the  aflt--ete«i  side  was  in  every  way  afi  strong  and  as  fit  for  use  as  tJie 
rber. 

Simnltajieous  <ta,cture  of  both  clavicles  in  a  relatively  rare  accident, 
Wriiinu  in  1^*K1.  I  found  t^\enty-ei)^dlt  i-ases  coIIectc<l  by  five  authors, 
but  a  \CHr  seliloiii  jKi^^er  now  willioiil  tlie  re]H)rl  of  one  (»r  more  e:ist>s. 
In  |"i«iii<tn,  M'niptt'nw.  and  nitide  of  prtwhielion  tlicw'  double  fraetnre« 
thi  iMit  differ  nmterially  from  Hinglc  oneit.  Sometimes  they  arc  pro- 
duced HimtdtaneoUftly  by  lateral  pre-^jiure  ujK)n  the  Khonldor»,  Hf>me- 
timM  flnr«-«!ilvely  by  two  diffen-nt  blows,  ami  once  simnltaneouitly  by 
a  kirk  by  :i  hnnic,  each  liutif  breakin}:<;  u  <-laviele. 

In  three  of  the  six  ca,>**  eollwiwl  by  Malgnigne,  nuiim  foiled  in 
lM*th  Utm.':*,  and  he  \\!\^  left  a  very  enntplete  neeount  of  the  n^nltant 
dt«ubilily  in  one  of  them  whieh  wa^  under  his  own  care.  In  the 
'•llicTt^  tficpo  waA  ajiparently  but  little  permanent,  interference  with  the 
function-*  of  tlie  arms,  fn  none  of  the  recently  re|K)rted  raws  has 
failnre  of  tmi(»n  Ikcen  noted.  In  recent  cases  there  is  fitimelime^  con- 
^iflcridde  dy-pnfra.  whirli  Hurel  tliinkH  \a  due  to  the  weight  of  the 
ami*  anil  shoulders  ujH>n  the  tlmnix,  aidetl  |H'rlmps  by  the  loss  of 
prtWtT  of  the  nc<'<'ssor>'  mtMcleH  of  respiration,  (hose  whieh  pass  from 
ihe  nock  rvr  thomx  to  the  clavicle  and  s>-npula.  This  dyspnoea  is  n-Iievetl 
bv  Ihe  ibtr^al  deetibilUR  If  the  shoulders  rest  u|»on  a  firm  supjwrt. 
T'  ''^Jon  of  MalitaigiU'V  patient  on  examination  ijin-e  years  after 

t  lit  was  as  follows:  the  shoulders  aj>|)eared   to  be  iM-hiw,  in 

fn»«i  ot.  nnd  on  the  inner  side  of  (heir  normal  positions,  the  sh<inlder- 
bta«U*»  Htiiod  nut  poclcriorly  three  or  four  inches  from  the  ehest-wall 
stid  wrre  imdiniHl  forward  and  outward,  and  th(^  upper  iKirt  of  the 
chiM  !M'«'nii'd  much  eontnieteil.  Tin-  elaviehs  wi-n*  bntken  nt  the 
rrntrt-,  ntid  (lie  utitcr  fru^mrnt^  w^rc  billow  and  iM-hliid  the  inner  ones. 
TIm*  !»hould(-r>>  eould  be  drawn  bai-L  slightly,  but  not  enough  to  uver- 
coroe  the  displae'iu'-nt  fnrwaril,  and  lln-y  e<mld  be  drawn  forward  Mi 
i^T  that  they  were  .M'|Kimle4l  by  an  interval  of  uidy  three  inches,  meas- 
uring acnns  the  chest.  The  anui*  could  be  raiiwd  to  lJn>  horiii:i>nlal 
line  in  fnmt  and  on  tlic*  side,  but  not  behind. 


Ilr<:uah  :  Aubkis  of  Hur^^ory,  lUU!,  vol.  KUV.  p.  110. 


202 


FRACTURES, 


/' 


Hmrhutlmi  afdlaplaccmeiilkftrrfrwluraof 

bIb  :  A'.  pOiUtoti  of  ibo  ■cromlon  ftflvr  tfas 
ftBTtura. 


Treatment. 

The  indicalioiLS  fur  treatment  are  to  re<lnco  the  displiUH'int^nt  and 
to  prevent  its  refurreiice.  The  means  by  which  thcv  nre  to  lio  met 
do  not  differ  materially  in  the  ilitferent  fraclnref*,  luit  in  (It-serlhiug 
them  I  shall  have  mainly  iu  miud  fraetures  of  the  middle  third. 

..     „.  As    hiLs  In'i'n    already    said,  the 

^  '  ^ '  shonlder  and    outer   fragment  are 

usually  dispbcod  inwani,  forward, 
and  downwani,  am]  the  outer  end 
of  the  inner  fnif^nient  is*  di^pLn'od 
upward.  The  fnrre  wliirh  pro- 
duces the  first  diiiplaeement  ib  the 
weight  of  the  shoulder.  It  miiHt 
be  reniemlwred  that  the  ehouldor 
haujt?^  out  from  the  chest  as  a  ^igii 
hangA  out  fr()ni  the  side  of  a  hoa-M.* ; 
the  STflpula  and  clavicle  are  two 
lateral  ttupjKirts,  anti  the  tra{H.'ziud 
muscle  is  a  sunpeniiary  one.  A 
glance  at  Fig,  81  showa  how  the 
tracuire  of  the  clavicle  removes  one  lateral  supptirt,  and  how  the 
weight  of  the  shoulder,  Ikmu^  no  longer  KUt)iK>rteil  n{Kin  that  side, 
swings  forward  ami  inwani  until  a  new  eqndibrium  is  found.  Tlii* 
movement  of  rotation  carries  the  ponterior  iKirtion  of  the  i^capnla 
away  fniin  the  luck  at  the  same  lime  that  it  hnngs  the  anterior  iKirti(»n 
nt^arer  the  front,  and  a^  the  upper  part  of  the  chest  is  domo-lilie  and 
not  simply  cylindrical,  and  at>  the  movement,  the  elmug<!  of  ]>u;>ition, 
takc>  jiluit!  thentfore  In  a  vertirad  :ls  well  as  in  a  horizontal  plane,  the 
siioidder  dropM  and  the  inferior  angle  of  the  si-jtpiila  riws,  hy  r4»m[Kin- 
Bon  at  haist,  if  not  actually.  Reduction,  therefun\  is  to  lie  aecomplirthisl 
by  f'arrj'ing  the  nhouldcr  Ivick  to  itu  former  [to^ition,  ami  retention  Itv 
supplying  the  support  previously  given  by  the  clavicle.  These  indi- 
cations have  been  clearly  undcPHtiMid  ^vavi:  the  time  of  the  earlir^t 
writers,  but  it  has  been  found  very  difRcultto  enil>oi|y  them  in  practice. 
bec«U'*e  there  is  nn  means  of  acting  in  the  desire*!  manner  npoti  tlie 
shoulder  that  does  not  involve  an  amount  of  dit^comfort  that  [Hitieuts 
will  not  ordinarilv  Huhniii  to.  Moreover,  in  some  cases  surgeons  have 
lost  sight  of  the  fact  that  the  position  of  the  arm  is  a  socomlnry  one, 
its  importance  being  due  solely  to  \\&  use  as  n  mi-nns  of  acting  u[Hin 
the  outer  end  of  tliu  !»capula,  and  that  it  is  useless  to  press  the  elbow 
npwani  unless  tin'  s^'jiptila  is  left  fn-e  to  Im'  riiwhI  by  that  pressure.  It 
is  entirely  nseU*ss  to  bntil  the  cHmiw  to  the  slranlder  on  the  same  side ; 
such  dressings  do  not  raise  the  scapula. 

One  of  the  mi?tlusls  of  reduction  eniployetl  by  Ilippncratm  resembles 
in  principle  very  closely  the  dressing  suggested  by  Vel|>eau  and  cm- 
ploveil  willi  much  success  bv  htui  and  olhers.  He  placetl  llie  luuul  of 
tJieaffiH'tetl  side  u[Min  the  opiKksite  slurnhhrr  and  then  pressiil  the  cIIn>w 
forcibly  upward  and  tiulwanl.  As  the  nrui  lies  tlius  ocniss  the  chest 
its   luug  axis  ia  exactly  in  the  direction  in  wliieli  pre»ture  slittnld  1n< 
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miuir  to  overcome  tlie  uhuuI  displacement.  Another  metliod  employed 
by  IlipiifK-niti-s  wan  t<>  plaee  tlie  [Kilient  upon  lits  bnrk  wttli  :i  f'liijll, 
hanl  cu&liiun  Wtween  \\\a  ^lioulilors^  anil  then  to  prpRs  Imckwanl  upon 
tbc  ncromion  or  the  head  of  the  htimeru.*;  while  tlte  elbow  wus  piiMietl 
up  by  an  ossttitanL  I'auhis  it^inclu  made  cxteu^iun  by  <lmwln^  llie 
arm  upward  and  outward,  and  counter-extension  In*  the  ncKrk  or  other 
ann,  and  he  al»«  rtx-oiuiu ended  the  axillary  pad  with  the  elbow  brougiit 
close  to  the  fixle.  iJiiy  fie  C'hauliac  placed  his  knee  l>etwe<'n  (he 
paiientV  shonlden;  and  drew  them  backward.  These  niethmls  ore  the 
types  of  all  that  have  wuee  been  used  or  that  are  now  in  use. 

Ke«lurlion,  in  short,  is  to  besought  by  earrj'injj  the  shoulder  upward, 
outwunl,  and  Iwckwanl,  acting  cither  directly  ujion  it  or  indirectly 
ihron^rh  the  elbow,  or  using  the  arm  as  a  lever.  PolailUm  rceomnu-uds 
vtnin^fly  a  nietluMl  IuuhmI  ii]K)n  the  latter  principle;  ntandiuf;  iM^hind  the 
patient  he  j>a!<«.'sthe  hand  or  foR-arm  into  the  axilla,  and  draws  upward 
aod  backward  with  it,  while  with  the  other  hand  he  presses  the  elbow 
^ainM  the  side  and  thus  forces  the  shoulder  outwanl. 

In  some  cases  it  is  necessary  to  hnve  thew  efforts  made  by  an  assist- 
ant in  order  that  the  surgeon  himself  may  beat  liberty  to  make  such 
movenient^t  of  eiuiptation  as  may  W  ne«leil  to  overcome  the  oltstacles 
offered  by  ]>o)nts  or  irregidarilios  upon  the  surface  when  the  line  of 
fnictun:  is  transverse  or  nearly  so.  In  transverse  fraetnrcM  with  only 
anf^ihir  diAplacement  upwanl  and  forwarti  it  \»  sometimes  sufticient  to 
make  pressure  U(Mtn  the  angle. 

Tin*  physical  nl^stnele:^  that  need  to  be  overcome  in  the  treatment  are 
so  f^mit  ami  tlie  success  that  has  attende<l  the  different  methfHis  has 
oftrn  l>een  e>o  moderate  thai  the  number  of  plans  titat  have  been  pro- 
|M>NiI  and  employed  is  very  great,  and  the  history  of  the  treatment 
I  mainly  a  recurrence  nf  periwls  marked  at  finft  by  elaboration 
Bnltiplieatifin  of  details  and  precautions  and  then  by  the  abandon- 
ment of  tfieiii  all  ami  the  substitution  of  something  very  simple.  The 
fiTstilt-j  iilitainMl  by  the  simple  warf  or  sling  are  onen  as  goixl  as  those 
fumb^hed  by  the  most  elal>orate  bandaging,  and  the  discomfort  to  the 
patient  during  tn>atment  is  much  less. 

The  difference*  in  the  Tucthods  depend  in  groat  part  upon  the  indi- 
caiidii  wliich  each  surgeon  has  Imd  more  particularly  in  mind,  tip*m  the 
displaivment  which  he  Aouglit  tojirevent.  Thus,  in  some,  the  sjK'cial 
nbj<:<ct  of  the  dressing  is  to  maintain  the  shoulder  elevate*!,  in  others  to 
bfdd  it  back,  ami  in  others  again  to  draw  it  outwanl.  The  ty[M.'  of  the 
Smtchissin  a  band  |uu«ing  umlerthc  elliowaml  forf^rm  and  around  the 
neck,  the  fnrcnrm  lying  across  the  che«t.  That  of  the  second  is  a  |>o«- 
teriiT  imnsvi  !%♦•  fipliut  U*  the  ends  of  which  the  shf>uhlcrs  arc  ma<Ic 
GlkI.  Mf  un  antcriiir  Irausv-rse  splint  pn-ssing  the  shoulder  buck.  'Hiat 
of  the  ihinl  is  the  axillar>'  pad  used  as  a  fulcrum  tu  force  tlic  shoulder 
oat  \*j  pn-swing  the  elliow  in. 

When  the  ]Miticnt  is  suffieicntlv  desirous  U\  avoid  any  visible  irreg- 
uUrity  in  the  outline  of  the  clavicle  to  Ixiir  the  cliscomforts  of  a 
pfttlimieBd  rest  in  IjciI  without  diange  of  jMisition,  and  when  the  dis- 
placement ran  be  mluocd,  treataicnt  in  liie  recnndteiit  ]K>sitiou  Iiolds 
out  tlie  be»l  pnM|ioct  of  recovery  without  deformity.  The  |iatient  should 
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be  plmx^l  upon  hi«^  bnck  (or  nilluT  \\\ynn  her  bai^k,  Hirit  it^  not  pmlMible 
tliat  any  one  but  a  laily  whose  social  jiosition  ro<]iiires  ber  iiwk  to  be 
b'fl  at  tiriifs  iiiicovcI'liI  will  siibniil,  to  tlii^^  c<ii)rin(>ioeiit),  u[H>ti  u  tinii 
inattrc'S.-i  witd  iUv.  ixtrk  b<-iit  soiiH  Ui  relax  the  steriiu-<;l(!iili>-t[ia!*tni<l  iiiK>n 
the  injured  fsiile,  anil  ibu  e!lH>w  fnsteniNl  lo  the  side  or  chest  or  raised 
upon  a  cnsliioii  »a  that  the  weight  of  the  arm  may  tend  i>oniewhat  to 
force  the  shoulder  iipwani  and  iKickward,  anatomically  8peakine.  It 
has  iHren  reei^tn mended  also  that  a  (inn  narrow  cnt^hion  be  placed  ulonfr 
the  Kpinc  In^tween  thfi  Hhoulth'r-liladi's,  and  KoIhtI  preferreil  toha\'ethe 
patient  lie  not  entirely  flat  u)>on  tin-  baek,  but  inclined  ^li^htly  lownnl 
the  nninjure<)  side.  In  one  oo-sc  di^tnl  pressure  was  made  n|Km  the 
fnt};menU  tlmiu^botit  the  treatment  lo  in.sun'  a(!cuniu<  eoaptalioii. 
The  prwition  rnn-^t  be  kept  pnii'(ieally  nnelianK<*d  for  at  lejisl  twn,  anil 
pfnbnblv  f«ir  thi"!'!',  weeks. 

Mavi>k's  siARF  or  si.l.VG  (Kig.  82)  h  inwie  of  a  mpiare  of  niiiMliu, 
ilie  diagKimil  iif  wbieh  i»  long  enough  toexlcud  easily  around  the  ImmIv. 


Fiu.  82. 


Fw.  83. 


i 


FrBflurc  of  ttm  plavlrip 


Mftfor^ 


Velima'ft  tlKMlnd  for  rmcliin 
of  tba  oUvlele. 


The  forrartn  Ik  flexed  at  a  right  anjrle  and  laid  arros».«  the  breast  ;  the 
r.hith,  foMod  diagonally,  i^  laid  «jver  it  and  tieil  an^und  the  btKly  so 
that  ilH  foldeil  Imrder  nins  horii;ontulIy  around  iin  inch  or  two  nlMive 
the  forearm,  in  front  of  whirli  the  rioth  hangs  down.  The  free  point 
of  the  triangle  is  then  brought  up  between  the  fow-arm  and  the  bo*ly, 
and  the  two  folds  of  whieh  il  is  coinpuseil  are  ^eeurtil,  one  on  either 
hitle  of  the  ntH'k,  by  IkumIs  atlaelH**!  to  the  warf  behind  and  brought 
forward  over  the  p*houhler;  or  the  fort'arin  is  placed  betwe^-n  the  folds 
of  the  triangle^  the  fohled  diiigtnial  of  which  limn  fornis  the  lowet^t  part 
of  tJie  dnrsjiing,  while  its  end^  are  tied  an>un<l  the  ImkIv  as  iK'fitre.  The 
ftlds  that  f<inn  the  thini  iH>int  are  tiiil  tijgether  altont  the  neck. 

This  nii'tbod  ifi  suitable  for  fnielun-s  without  nuieh  dispUuvmeat, 
csj^eeially  for  th(.«e  in  children  with  untoni  {lerioKleum. 
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VKi,rEAli'8  TiKBiBiNt)  (Fig.  83)  18  moPe  secure*.  It  w  mailc  with  a 
long  ntlliT-lmmlag*?.  The  elbow  ih  Imtiii^ht  well  in  fmni  of  the  v\wf>i 
ami  til*'  lumd  plnccH  on  the  opiMinitc  shtiuMcr,  and  tin-  Hnih  if>  drawn 
snnjfly  up  tuwurd  the  nt-irk  liy  sui-cespivp  tiiniH  nf  the  ndliT  which, 
U>};tnning  nt  the  iipiHinite  axilln,  pass  obliqnely  across  the  hack,  uver 
thv  fihouhler,  in  fmnt  of  the  firm,  under  the  cll>ow,  und  Imck  to  the 
Axilb  ;  after  three  or  four  such  turns  have  Ikh-r  plar^l  the  Imndnge  is 
atrriti]  circularly  nronnd  the  bo<ly  covering  tn  ihu  arm  from  Ih?1ow 
Dpwiirtl.  The  turns  should  be  ^iccun-ii  by  ittilchiug  or  by  soaking  in 
dextrine  ur  piu:<ter. 

Savee's  l)H£>«4iNtj  (Kigw.  K4  and  «5).  A  very  convenient  and 
popular  drfsidng  is  the  one  introduced  by  Prof.  Say  re.     It  is  made  of 


Fia.  S4. 


Fte.«. 


I*!  sdhMlro  {ilMtirt  tlrvNilntt  ftv  ftmcture 
or  tb«  etivlel*.    nm  pleov. 


Tlu  mma,   Socuad  |>4vcs. 


two  )ilri{m  of  titout  adhesive  planter,  ewch  aI)out  tliret'  inclM-s  wide  and 
ItKig  enough  to  Ki>  ouei>  and  :i  half  arouud  tlie  Imi^Iv  ;  one  end  of  the  lir»t 
Mlnp  is  ettitchcii  eln^'ly  iiIkiuI  the  arm  jib)t  below  the  axilla,  and  the 
ullirr  i*arnc<l  iin>und  the  ehi*?-t  from  In-hind  furwanl,  as  kIiovvu  in  Fig. 
H4.  The  wciHid  htn\p  \a  (hen  currietl  fnnu  the  top  of  the  shoulder  ou 
tK«*  lininjnnil  AtU-  acn*)*.'^  the  Imek,  iinih'r  iIh>  ell>i<w,and  along  the  tonv 
ttmi  to  the  shonldir  ag:iin  {V\^.  85).  The  ellMtw  shoidd  l>c  ilniwn  hiiek 
while  the  lirnt  strap  is-  upplieil,  ami  well  forward  while  the  second  is. 
Thr  object  itf  the  nr>t  .-^tntp  is  to  fix  the  up|KT  middle  pirti<tn  of  the 
ami.  !Ni  that  when  the  ellw^w  is  brought  fttrward  by  the  second  one  ihe 
vbotjlihr  !>hall  U'  ton'4-d  baekwani  and  upwanl.  It  \»  a  eouveiiieuei-  to 
Ihf  |olient  to  have  the  pl!Lsi<'r  rarried  iw.'it  the  idnar  side  of  the  hand 
«o  fu  to  iL-nvn  the  latter  uniHiverwI.  The  action  of  the  dresHing  is 
Minply  tu  prme  tlic  shoulder  upwanl  and  backward,  and  itd  principal 
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at]viint;ige  li(M  in  the  sulidily  which  the  use  uf  the  ncIhoiivG  plaAttf 
)<;Iv(>>.  A  thin  |ki<I  of  almoriwiit  uotlun  may  Ik  placed  in  the  axilla  to 
abMirh  jHTspinitiifii. 

The  axillary  I'AD,  designtHl  especially  to  prevent  shortcniiij^  hv 
foreinjr  the  shonMtfr  outward,  li;us  been  in  u*?  fur  many  enntHneH,  nnd 
reaelied  itj*  hifrhcftt  development  at  the  hand.it  of  I>e8auU,  of  whose 
eomplicattHl  {lrt>A<<in);  it  fonn<4  the  es-uential  mrt.  I  lielieve  that  when- 
ever it  is  larpe  and  tirni  enough  to  aeoonipliHli  its  object  it  'i»  daiigi.'n>u.4, 
and  whenever  small  euonf;h  l<:i  be  free  fixiin  djiujjer  it  h  nselrss. 

The  dresainga  which  are  intended  mainly  to  draw  the  shoulder  back- 
ward are  niotlitieatioii.s  of  the  figure-of-eight  banilugeand  the  jMwteriiir 
and  anterior  splints.  The  simple  tignre-of-eight  carried  acnisy  llie  Imek 
from  one  nhuulder  to  the  other,  cither  in  mu^^lin  or  phutter  of  Paris,  1 
have  found  t^i  interfere  twt  much  with  the  cireulntinn  in  (he  arms  if  efli- 
cicntly  ajiplietl.  In  two  cases  of  marked  displacement  which  could  l>e 
rcilueetl  by  dniwiug  the  ^hutddcr?-  hack,  liut  wliicli  recurred  under  tlie 
usual  dressing}^,  I  nbtaiiii'^l  a  KitiHfactory  re»nlt  by  the  uw  of  a  brenitt- 
plate  made  of  crinoline  soaked  in  plaster  cream  an»l  cttvering  the  fnmt 
of  the  clie.'<tnnd  shoulders.  The  shoulders  were  held  Iwick  nud  retlue- 
tion  niaintaine<l  until  the  pluHter  had  set,  and  then  the  pot^iUtMi  wu:t 
maintained  by  a  figure-of-eight  bandage.  The  lienvy  ends  of  the 
bn>ast-p]ate  in  front  of  the  Hhonhler  prevented  c<itnprer«iion  of  the 
axillaiy  vessels  by  the  liantlage,  and  the  dressing  was  worn  willi  com- 
fort for  three  or  four  weeks. 

Mayer  and  Cordua '  recommend  that  the  foretirm  sliould  Ik-  fix»l 
bi'hind  the  liaek  and  the  shoulder  lieki  Ijack  by  a  strip  of  ailhesive 
planter  parsing  across  its  front  to  the  hark.  Afaver  had  Urti*d  it  unlv  in 
a  case  of  fracture  of  tlic  outer  third,  but  (\tnluu  apiH'ur*  In  Imve  gen- 
eralized its  ut<e.     He  says  thai  p:i(ienls  s<.K>n  ailapt  ihemseives  to  iL 

A  modification  of  the  ftgure-of-cight  snggestecl  by  R^mier  amounts 
almost  to  a  poitti^rior  Kplint.  He  placed  a  larg<'.  hanl  ^iI|Uure  cnyhion 
Itetween  the  shoulders  liehind  and  i^irried  a  liitndage  from  eacli  npjter 
comer  over  the  shoulder  and  under  the  axilla  Imek  to  the  lower  conier. 

Pi>sTKUl(i»  si'ijsra  have  lHH>n  made  in  the  ft)rni  of  a  cross,  against 
the  arms  of  which  the  slumhlers  were  drawn  kick,  and  as  inm.  wtsslen, 
and  {HL'^telHnLnl  splints  emssing  the  back  iind  extemling  usnallv  l>evond 
th<>  ^lioulders,  to  that  the  tnietioii  of  the  bun<luges  by  which  the  shoul- 
ders were  made  fast  should  l>e  exerted  in  an  outwani  direction  as  well 
UA  baekwaril. 

A  fixe*l  sui)]Ktrt  shaped  like  the  upner  end  of  a  erntt'h  and  fastenetl 
to  the  side  id  tlie  chest  by  adhesive  piaster  ha^  Isfu  iK'ca^ionully  sug- 
gested and  even  used.  Kike  the  axillary*  pad  it  is  pmlMihly  intolerable 
or  liangerous  if  applied  efficiently. 

It  is  ai>iHirent  that  while  many  dillerent  dressings  may  pve  good 
results  ill  certain  cases,  none  can  be  dcfM-nilnl  upon  lo  do  wi  ni  all,  and 
that  the  displacement,  tlie  shortening,  which  is  the  nde  in  the  adtdt,  is 
the  rrwult  in  some  teases  of  forces  wbii-h  cannot  l»e  effectually  controlled, 
of  the  obliipiity  uf  the  fnicture,  and  not  infriH|Ufntly  of  the  indi»cilily 
of  the  patient,  who,  finding  himself  ini''>mmiMhH|  by  llicdrrwing,  shitU 

>  Miyvr  uiil  L>inlu» ;  Zvulnlblatt  Gu  Chit.,  IHUlt,  |i|i.  lOUl  uid  UlM. 
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it  slightly,  but  often,  until  he  obtains  ease  at  the  sacrifice  of  the  object 
it  was  applied  to  secure. 

If  the  fracture  is  without  displacement,  especially  the  subperiosteal 
fracture  of  children,  or  if  the  aisplacement  shows  but  little  tendency 
to  recur  after  reduction,  the  simple  scarf  or  sling  or  Sayre's  dressing 
will  answer  every  purpose. 

If,  on  the  other  hand,  the  tendency  to  displacement  is  great,  the 
choice  of  a  method  of  treatment  will  depend  lai^Iy  upon  the  character 
and  wishes  of  the  patient.  If  he  is  indifferent  to  the  deformity  or 
intolerant  of  restramt,  it  is  useless  to  attempt  more  than  a  simple 
dressing ;  but  if  he  is  willing  to  submit  to  the  confinement,  the  fracture 
may  be  treated  by  dorsal  decubitus  and  digital  pressure  with  a  fair 
prospect  of  success,  or  by  the  plaster-of-Paris  breast-plate  and  figure- 
of-«ight  bandage.  Fortunately,  persistence  of  displacement  docs  not 
necessarily  cause  loss  of  function. 

In  simultaneous  fracture  of  the  two  clavicles,  the  dorsal  position  is 
strongly  to  be  recommended. 

It  IS  well  to  place  in  the  axilla  a  pad  of  cotton  wrapped  in  a  com* 
press  to  absorb  the  moisture  and  keep  the  optM>6ing  surfaces  from  con- 
tact with  each  other ;  and  for  the  same  reason  a  compress  should  be 
placed  between  the  arm  and  the  body,  wherever  the  two  would  other- 
wise be  in  contact. 

The  dressing  should  be  worn  for  from  fifleen  to  twenty  days  by 
children,  and  twenty  to  thirty  days  by  adults. 


CHAPTEK  XVIII. 


I'RALTUKES  OF  THK  St'APUIM. 

FnArrrHK-i  of  the  Hrapula  clininally  rentgnizx^l  are  com|tarutively 

mrc,  abfiul  1  per  cent,  of  all  fracttirvH  aiTurdin^  (n  liii>  tK-ttt  sUiMMliesiif 

(iiir  coiiiniaml,  lnM  l-Hin-'f'  oIi-iTvii- 

'''"■^'-  liims  in  lliudis'sfCtin^-rDiim  nididitr 

that  fraftuiv.s  tif  tlic  acnHiiinn  ait' 

very  riiniinoit  ami  imi><t,  tlicrcfiin*, 

itsimlly    |ias9    unrfenjriiiwtl.     'VUvy 

arc  six  timet)  lu*  (.■Miniiiitii  in  mt-ii  ah 

in  wrtnien.nnil  in  tltc  pnat  niajnriiy 

of  caws  llip  |>nlit>n(ii  iiavo  Irmmi  1)0- 

tweeii  twenty  and  lifty  yeurs  ufap'. 

Tlie  ftixe  and  i^liapc  of  the  Ixme, 

and  the  pre-senw  of  three  irrcyulur 

and  pi-oniinciit  apophy.seH  |K'rniil  a 

divcrsitv    iif    iRM^tures    difu-rinp  sn 

}  sy^*^^        y  pn^atlv  in  their  niCKle  of  prtMhii'linn 

and    syiiiplMin!^     tliat     it     heeoniey 

necetwiry   to   eonsider   them    sena- 

rately.     Most   writers   in    the    la«t 

hnndn-d  yairs  liuve  made  fmni  six  lo 

eij^hl  (rniujiH  u»  foUows:    Is-l,  fnir- 

tun?s  of  the   Inxly  ;  2d,  fnu-tures  «»f 

the  inferior  anj>le  ;  'M,  froetun-s  of 

tlie  uppttr  an^le  and  hnpRi-r^pinoiu 

fossa;   -lih,  frnetnres  of  tlio  tpine ; 

otii,  fraetun.x'  of  the  acromion  ;  (ith, 
rnu-turr  .,r,^  t«ir  of  ihr  •CP..I..  with  fr.„.„„.«.j,    „('    ,l„.  corari^d    prtKi-w  ; 
a«|HtralUj|i  iiFii  Inns  I'lt^'r  (it  tlininilMt.  A        >■  <        ,-  •  <        i       *  -      i 

(In,  Inielnres  thnui^ti  (he  f*nrmeiu 
xii^'U  ;  ftth,  fnielnrcrt  of  the  glenoid  i-sivity.  ( If  these  varielicf^  (hi-  \nt, 
•Itli,  ami  5th  arc  by  far  the  most  eomnion  ;  the  others  arc  extremely 
rare. 

1.  Fractures  of  the  Body  of  the  Scapula. 

KniPtnrej*  of  the  body  of  the  scapula  ore  sinplr  or  mnltiple.  The 
fnnner  tin-  e'>nnne<l  to  the  tiubspinous  fossn,  mid  the  diritrtmn  of  the 
line  of  fniclnre  is  transverse  or  obliqne.  The  fnipments*  inny  preci-rve 
their  nonnal  reltitjons  to  cueli  other  or  there  may  Im^  disphuvntettt,  the 
lower  fnipnienl  shiflinjr  lo  eillier  sirle  of  the  npiH'r  one  and  overritlinj; 
for  a  j;realer  nr  les?  djj^tanre.  This  ovfrn*liiip  n*  niiwl  marked  im  the 
axillary  eiide  and  i.s  due  apparently   to  eontraetion  of  the  teres  major 

)  tMDv.  (luy'n  llwpiul  KrpurU,  IShS,  vol.  xllii.  p.  41U. 
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ami  .vt-rratu.s  whili>  lite  lutorat  ili»i{)laeenient  i^^  tlie  n>t«iilt  of  the  continued 
artktn  of  the  frarturing  foro*.  fn  •M)mo  i-ajtrs  thi'  frapnu-nts  Imve 
united  after  iTiinsverse  or  uIjIujuc  fmcture  iu  euvli  »  jxieitioii  that  thoy 
toodi  nr  override  at  one  »i(]e  and 
mre  Mpamtcd  at  the  other. 

lo  multiple  fraoturcs  the  lesion 
U  vxtremt'ly  variahle,  the  fractiin' 
ni:iy  Ix.'  "  .-itarrc*!,''  or  coniminutcil, 
mme  of  the  lint;?*  may  be  incoiii- 
piete.ancj  the  main  one  may  be  longi- 
tudinal ;  the  only  condition,  anpar- 
eully,  under  whieli  longitudiual 
fracture  is  met  with  (Fig.  87). 

The  fracture  may  Ik*  jvirtial,  in 
iIk  form  of  a  ti^surc  running  fn-tm 
one  bonier,  or  rirciimseribed,  a  ecu- 
tnl  piece  being  broken  out. 

The  cause  of  the  fracture  has 
dnaBt  always  Ihicu  diretrt  violence, 
anally  a  blow  or  a  fall  upon  some 
an^lor  object,  bul  in  three  re|M)rte(l 
CBMSB  it  appears  to  have  been  caused 
by  musenlar  action,  a»  in  ttimilnr 
fnnHurcs  of  the  inferior  angle  (ij.  v.), 
the  line  of  frricture  bcmg  somewhat 
higher  than  in  the  latter.  The  caaea  an*  thoee  of  Dobwin,*  Ijeidy/ 
and  Hoover,' 

The  objective  $yniptoiii!4  wJiich  may  be  met  with  an-  irn'gularity  in 
aniline,  abnoniial  mobility,  crepitus,  and  ecchynio}>iH.  The  |Mistenor 
bonier  and  inferior  angle  of  the  bone  can  be  made  prominent  by  earrj'- 
ii^  the  elbow  forwoni  and  iiiwurtl,  nud  then  if  the  Hiigcr  is  (Mussed 
aloi^  it «  traiwvenie  or  olilique  fmcture  with  displacement  will  be  cer- 
tainly rcc«»gnizecl.  Abnormal  mobility  and  crepitus  can  be  reetignizcd 
\yr  grasping  the  inferior  angle  and  moving  it  wliile  the  iip[HT  |K>rtion 
is  Atendicd  by  the  other  hand.  In  multiple  or  partial  fr.icturet^  with 
<lrprc9&ion  tlie  adjoining  edge  of  bone  may  be  felt  if  the  |»atient  i?  not 
iHoo  fat  or  muscular.  The  precaution  should  always  be  taken  to  make 
a  rr»mii:iriM>n  with  the  other  .ucapula,  anil  the  normal  ridges  along  the 
Ixmli-rs  and  at  the  base  of  the  spine  should  Ih*  borne  in  mind.  I'>chy- 
tniiMs,  unless  due  to  the  action  of  the  violence  upon  the  soft  parts, 
Mrldom  appears  until  aAiT  the  lapse  of  a  few  ilay.s. 

LotmlisMt  fiain  t>n  presiiure  and  on   movement  of  the  arm  is  a  oon- 

.►t  [ii..ni,  ami   may   make  it  imj)Oiji#ible  for  the  patient  to  ex- 

|ti  tri  horiw»ntiUy  and  dinwtly  forward  ItecaiiM^  it  is  so  much  in- 

en-9-u<«l  i»y  the  ei^uitmetion  of  the  muscles  cotioerne<l  in  this  movement. 

Tlie  courpi^  in  the  simpler  cases  ends  in  rccuvcry  in  four  or  five  weeks, 
uMialtr  with  preservation  of  function  even  if  union  ha^t  taken  place 
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*  IMmm;  Lancet.  Nnvrmher  37,  ll«8. 

■  L*ldr  1  Uoivenity  MtrdinU  Mamuinc,  March.  ISOl. 

■  Hoover  :  Kedieal  and  8anc>»l  R«|Mrt«r,  M^SO,  \>.  M& 


FRACTfTRES. 

uitti  stinii!  uitn^Idcitl  clispliuH '1110111.  Multipk-  fnii'liin>.s  art  tiinrL-  «):iii- 
};rfn>UH  hi'<:iurt<*  itf  till-  ^n-atcr  jirnl>al>tlity  v>f  r>ii{)purulii)ii  at  nr  in  tht* 
nf'ighl«»rliiiiKl  of  the  fVacturo,  ami  of  course  if  Ihe  fnirtiire  i.-i  n  com- 
iiound  out*  tilt?  iliiii^T  is  btill  grc-attT.  In  a  wry  ffw  inHtaiicva  tlivre 
lia-i  lH\-n  much  (liisiibility  (luu  to  failitri;  of  union  or  tu  iniion  with  ilin* 
Iilnct'iiu-Dt  :inil  t'Xtibcmni  rsilluH,  litirlt  (juot^-s  an  c.xiim|tU>  of  the 
jornutr  in  xvliich  tlu'  |Kiticnt  wax  uiiiible  to  rai^«  his  Itiiud  to  the  hack 
of  his  neck,  ami  one  of  the  latttT  in  wliich  titc  disability  was  ainuipi 
i-oin|ilete  and  all  cunununicatcd  niovemculfi  of  the  arm  aud  shoulder 
WCPL*  iKiiiiful. 

Treatment.  In  simple  fmciiire  without  difplnfrnicnt  no  other  Irrnt- 
niciit  is  noedt^l  thnn  inimnhili/jition  of  the  nrni  ami  shoulder  dunofi; 
Ihr  leniith  of  time  ne«*ssarv  for  cousoHdaLion.  If  dtflplaet'nii'ut  cxi>t 
it  must  Ik'  forrt^rtod,  if  [KMyiibU',  by  plaeinf^  the  arm  and  i«lioulder  in 
various  |hisitions  and  pressing  uiHm  the  fragments  with  the  hands 
ill  the  directions  indicated  by  the  disiilai-eineut.  When  the  latter  i^ 
rt!Aliu-(il  as  far  as  |Hisi«ible  the  arm  and  ^lifuilder  iiiu^t  be  imniobilizi'*] 
by  binding  the  arm  to  the  side  (»r  merely  supporting  it  in  a  sling,  ami 
a  brood  strip  of  adhesive  plotter  may  be  laid  uorass  the  seapula  tu  aid 
Ha  imntobilizatiou. 

In  c^miminiitcd  fracture.^  the  ]trinci(ial  iitdioalion  le^  to  prevent  the 
Hevere  inflammatory  reaction  whic^li  is  .so  likely  to  follow  the  brtii>-ing 
and  lae<.-mlioii  piinluceil  at  the  Kume  time  by  the  extreme  violence  thai 
luM  aiupcd  the  fracture.  If  the  fracture  i^  compound  it  niut*t  be 
explored  through  tlie  wound  aud  treated  in  atx-onluiic*-  vrith  the  prii>- 
eiplcH  elsewhere  laid  down,  aud  il  is  prndeiit  in  kucIi  oaseH  to  remove 
jwrily  atiherent  fi-agnienti*  which  conhi  be  safely  left  attcr  fraetiiro  of 
other  Ikiiics,  whenever  by  such  removal  a  free  outlet  that  would  other- 
wise Im*  lacking  is  sujiplied  to  matter  that  may  accumulate  on  tlie  under 
(costal)  surface  of  the  btme.  In  a  few  eases  of  8ini|ile  fraetnre  [ms  has 
forrucil  and  eausetl  much  trouble  by  burrowing  down  the  side  of  the 
Ijody,  confirming  the  experience  fiiruislic<l  by  tsome  simple  fraclurcfl  of 
other  Ixjtics,  in  which  pus  lias  furnicil  apparently  iu  cKuisctjUencc  of 
imjierfcct  inimoliiliuition. 


2.  Practures  of  the  Inferior  Angle. 

Tliese  are  inrludctl  by  some  writers  in  the  group  of  fnicturcs  of  the 
ImkIv  of  the  H4':ipnla,  fnun  which  they  differ  mcn-ly  by  the  pn>.ximily 
of  the  line  of  fracture  to  the  lowest  port  of  the  bone,  but  as  they  pre- 
sent a  luore  constant  and  well-ileHneti  ilisplacement  Hbieh  L-annot  be 
readilv  overc<une  ()r  pn'vcnicd  they  ilej»<'r\'e  .Mcparate  mention.  The 
reconied  imttanees  of  separute  fracture  are  not  very  numerous.  Oei»- 
soul  rr|M)rteil  one  prvxluced  by  luusctdar  action  ;  the  patient  savcl  hiin- 
self  fnim  falling  to  the  ground  while  descending  a  sharji  incline,  either 
by  catcliing  hold  of  some  stipfMirt  or  by  fiilliiig  backward  U|>on  his 
out>tri-telic«I  hiiiul  ;  the  abslructs  of  the  n-jMirt  are  iint  chiir  nprm 
this  point.  A  triangular  piece  corres|M)udiug  to  the  inferii>r  angle  was 
detached  from  the  scaipiilaand  displaced  forward  and  upward,  and  nmid 
be  niuved  indopeiideutly  and  with  crepitus.     UensutU  attributed  ibe 
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fnH^turu  U*  Uic  shaqi  fontnicti'iii  of  the  teres  iiiujor.  Guinunl '  refjorls 
a  sritind  i-usi'  and  i|ii<)lt.-s  a  tliinl.'  tlu"  utklv  «>iii-  tir  ronld  Hml.  lie 
mhU,  a  (Ii_*tail(H)  study  nf  rr.ii'ti]rL'rt  <)f  tlie  IhhIv  ami  inferior  :mj;U^  by 
muDCtibir  ni'tioii  iiiid  quotes  tlic  reiKtrts  of  all  the  Iciiown  eni^cs.  Tlie 
kUtorio^  uf  tlu-B*'  casc-»  and  of  tluwe  of  fnictupi!  of  the  ImkIv  .su^Kest  the 
pies-iihility,  evfti  tlif!  i>rol>at}ility,  thai  nnisciilar  contnielioii  >\:us  the 
vmiiMr  tit  many  others  in  whieh  the  history  of  n  full  ii|ioii  the  baek  led 
til  thi-  viv^y  :L-v(um|ttion  of  fmctiiixi  hy  direet  violenix-. 

SjiDptoma.  Tito  .iym|Jtonts  an-  elear  and  iinnti^laliahh* :  disiOaw*-. 
iiit-nt  of  the  fragment  forwunl  nml  npu'iinl  hy  the  eomhinctl  action  of 
ibe  iterraltu  magniis  and  teivs  mujor;  ahtiorniul  inohilily  reeojj^nized  l>v 
^ni<f»ini;f  the  fm^nu'iit  with  luio  hand  und  moving'  it,  or  hv  fixing  it 
with  one  hand  nml  movinp  the  i^-.ipuln  with  the  other;  and  i^repitus. 
Ill  otM'  ease'  tlie  disphu'ement  \va>  sjiid  to  have  U'en  downward. 

The  di^'plnrement  !»  ditlieiilt  to  niaintain  nthietHl^  beeini^e  the  :<ntall* 
VT^  nf  iIh'  fnipnent  prevents  effleieiit  control  of  it,  and  tlie  loiiieiry  of 
th»*  iHUru'Ie*  tends  eon^t'itntly  to  draw  it  nwny  ;  hut  while  this  enfiin-s 
Mjtne  deformity  it  is  ^^li^ht  and  diH's  not  add  HTioii^ne^s  to  the  pioguoaiN 

3.  Fractures  of  the  Upper  Angle. 

are  very  rare.  Giirlt  gives  a  tiiruro  «f  u  si»eeliuen  preserved 
tq  Drrsilen,  atnl  llaniillon  of  one  in  Phihidetpliiii.  In  the  latter  u 
fi'vJin''  exli'uds  witll  iiilo  the  !^nl>j<piiinu>i  fossi.  In  Ihith  rejKtir  has 
uken  plai-e  withiHit  much  ilisptaeement.  (turll  records  tw<i  exisi-s 
filk«irr\'i'il  during  life  ;  in  eaeli  the  injiirv  waa  the  result  ui  a  fall  U|k>ii 
ihtf  hw*k  ;  ill  oiif  lhrn>  wna  no  displaeonient,  in  the  other  the  fra;nm'nt 
«-ii9  dniH'ti  npwartl  and  inward  by  the  levator  ani:uli  seapiihe.  Texicr* 
rfpirlM  a  e:tM.' ;  the  e:iuse  was  diri-crt  violeitie  ;  pnimpt  rein>ver%'. 

Trastmest.  The  tn-atmnit  is  to  immobilize  the  arm  and  stiMiihler  in 
l(ie  nojiition  that  Is  most  comfortable,  securing  the  fieapnla  with  a  biKly 
bBUtilap*  or  ntrirts  nf  adhesive  plaster,  nml  the  ami  by  binding  it  to  the 

Iv  with  the  foroftrm  flexed  across  the  chest. 

4.  Fractures  of  the  Spine  of  the  Scapula. 

lire  no  known  *pi.-i'imcns  of  i^mlat^il  tVaetint  of  the  spine  of 
llto  M:u|»ula.  and  our  only  knowb'^lp-  of  them  is  elinir.il.  In  tliosu 
I  l«v«  Mi'ii  the  ilianii'tsin  was  n-ndily  made  by  re<*«tnnition  of  tlie 
iitinorTn.il  mobility,  with  crepitus  of  the  fraprmentf  and  ^metinie.'i  of  nn 
irrr^iUirity  ia  llie  outline  of  the  tipinc. 

Tnmtinent.  Tlie  trealnunt  is  as  iH'fore  ;  immobilimtinn  of  the  arm 
in  a  suitable  position,  ami  Iik-jiI  nntiphlo^iisiie  Ruiedics  if  n-ipiired. 


5.  Fracture  of  the  Acromion. 

The  allc^I  frotpieney  of  thi.-t  fracture  has  U-en  enllcd  in  tjue^tion  by 
thoMj  who  deem  miMt  of  the  muMfum  sjiccimen^  examples  eitlier  of 

'  ^Inlimnl '  Arrliivm  pf  iti-mlr^  iIp  Mn).,  April,  lt4Ml. 
*>lhkt«lWi  rnl.m   MiSlirAlr.  1^57,  |>   3!r7 
•  llrnNr^-  Jtiiirn   ilo  Mi«l  iIp  Itordi-niii,  IrtW.  vi»l    \   \y  liTI. 
'Trttor:  Joarn   ilf  Mcil.  ilr  Uonlofliii.  April  .*i,  IsIM 
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a  trniimatic  wparation  of  *he  epiphvt)i»  or  of  non-raulicfltion.  The 
fdriiKT  wittiltl  still  |>i-l(m[;  under  t\\v  lu>a<l  nf  frnctiinft,  and.  t-vi'ii  if  we 
exclude  thr  nthorH,  tliore  are  still  rlinical  instances  in  suiticieut  number 
to  make  the  lesion  one  of  the  moKi  cunimon. 

The  acnmiiiiT)  !;» exposed  to  fraetnre  hy  LIowh  received  directly  npcin 
it,  uikI  ulrit)  through  thp  liunienit*,  aH  in  a  fall  upon  tlieellKnv,and  of>m- 
fiionally  by  nnisenhir  uelitui.  Tlie  line  of  fraetun'  is  ^^unlly  |HT|n'n- 
dimilar  In  the  axiit  of  tlie  a[H>plivsi-s,  but  its  s(.iiiietiiricn  oliliqtu.'.  It  Itnc 
mo8t  fre«|neiitly  eitlier  in  fn>nt  of  the  acroniio-clavieuliir  joint  or  at 
the  root  of  the  acromion,  mrely  at  an  intermediate  {hhuI. 

The  syiujit<tmH  arc  thmto  nf  fmr.lun-,  aiul  of  the  rnntUKinn  if  tlu' 
ajjenry  has  neen  din-et  vinleni-e;  and  a.s  the  latter  are  priiniini'Ml  and 
niuy  i»bh<;un;  tlie  former,  the  fracture  may  be  overlooked.  The  signs 
txtiuinou  tu  U>th  art!  iHH!hyniusiri,  hnrn\  or  extending  linwii  tin?  urtn, 
ewelling,  and  |«in.  The  additiunal  »ign:i  of  fracture  are  increase  of 
the  loejd  \mn  on  prettKure  and  on  moving  the  arm,  usually  complete 
inability  tii  abduct  the  aim,  abnormal  mobility,  and  crepitus,  and  po»- 
sihly  dihplaeenit'nt. 

Tiie  <lisplacenicnl  varies  with  tlie  |>osition  and  extent  nf  the  fnirture. 
If  Ihf  lnlt4'r  involves  only  the  outer  end  of  the  aimnhysifi.  the  ilir^plaw- 
ment  is  slight  and  downward  by  the  contraction  oi  the  attached  fihren 
of  the  deltoid,  the  i^honlder  loses  a  little  of  its  roundn(rs.H  in  ct)UM>uueuee, 
but  the  he;ul  *)f  tin*  humrrn^  n-tains  il.-^  place.  If  the  fracture  in  near 
the  ha,ie  of  the  aixtphy^is,  the  weight  of  the  arm  tend^  to  draw  the 
fragment  downwaM  and  inward,  turning  it  u{>on  the  outer  end  uf  the 
phivirlft  as  a  rentre,  ami  the  phouldfr  in  flatti>ni><l.  The  finger  |iai«efJ 
along  the  spine  reeognixes  an  irregularity  in  the  outline,  uiniaUy  a 
deprei«fion  of  the  outer  fnigmcnt,  but  «fimctimej*  an  cle%*ntion  or  a 
transvernt;  gnH>ve  or  gap  in  which  the  end  o(  the  finger  can  n^vt. 

Crepitus  can  often  Ih-  got  by  lifting  the  elbow  directly  upwanl,  «> 
nf*  to  push  up  the  acromion,  or  by  alMliieting  the  arm  ;  and  abnnmiid 
mobility  nuist  be  sought  by  varie<l  maiii|>ulation8  of  the  a|Mi|>hysiw  and 
by  moving  the  arm. 

Thi-  eommimcst  funetinnal  dislurlmnce  \s  the  inability  to  raiite  the 
ann,  although  tbif*  if*  not  a  eonftant  Byniptom,  while  the  |Hiwer  of  rota- 
tion U  prpsor\"ed  unalterc<l,even  if  soniewhal  painful. 

Bony  union  ap|icar»  to  lie  the  exception,  the  fnigiiient*?  uniting  by  a 
fibrou8  lH)nil  of  grcntcr  or  lesw  length  arnl  y^lidity  ;  the  rupture  or  the 
pn*!tervatii)n  of  the  periosteum  must  Ik*  of  almost  conlnilling  imptir- 
tanec  in  determining  the  eharaetor  of  the  union.  Apjiarently,  Imny 
union  takes  place  only  when  the  fragmeuti*  remain  in  close  etiutnei. 
In  one  eaw3  tlie  distal  fntgment  iMH'amc  neemsi'd  and  was  e:i.st  out. 

Treatment.  The  treatment  eniiHifitj^  in  reduction  of  the  ilii'placf^UH'nt 
by  pn'.'^hing  the  head  of  tlie  humerus  tipward  agILin^t  tin-  arn<mion, 
nn<l  in  Heeunng  il  in  thiH  ncnition  by  a  bandage  pnK!<ing  aliout  tlte 
body  and  the  arm.  The  arcssing  should  be  worn  for  ulnjut  three 
weeks. 
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6.  Fracture  of  the  Ooracoid  Process. 

Tfaid  may  be  caused  by  miiHCular  actidii  or  by  direct  or  inJirect  vio- 
lence; in  \hii  fnruitT  the  causiitive  effort  is  Sfinietitnes  cotnpjimtivcly 
idieht — wringing  wet  clothes  in  one  cuse — but  more  often  is  a  powerful 
effiirt  niAile  willi  the  arm.  In  fractnreit  by  direct  violence  other  bones 
— ril».  arm,  elavi<'le — arc  usually  coinciJcntly  broken  ;  those  by  indi- 
rect viulencii*  up[>eiir,  according  to  the  observatioit*  <ir  Liiue,'  to  Ih>  nuint 
oomnionly  pnMlueed  by  pressure  of  l!ie  tip  of  the  pnK*ss  ag;iinst.  the 
davirle  in  fore^H)  Hexion  of  the  shoulder;  other  instances  ore  those  in 
which  the  fracture  is  produced  by  the  impact  of  the  dislocated  head 
(if  Uk  huracruii. 

The  line  of  fracture  is  usually  about  an  inch  l)eliind  the  apex  of  the 
proon*.  but  sometimes  is  further  buck,  pasi'ing  close  to  the  upper  e<lge 
of  tJio  glenoid  cavity  in  a  line  that  correspouus  bO  nearly  to  Uie  puuitiou 
of  iIk'  epiphyseal  i^rtilage  that  some  olxervers  ei:msider  some  sptvimens 
to  be  examples  of  i»cpunition  of  the  epiphysis,  or  even  iiimply  of  dehiy 
ta  iMsifioitiun.  Normally  this  coujugal  cartiJuge  o^uiticH  at  about  thp 
fimrtrenth    year.      Beimctt'   pub- 

lislwd  a  casi-  of  separation  of  the  Ftu.  89. 

ruipbyj«is,  veHfti-^l  by  autojw<y,  in  a 
coikl  six  veare  oUI.     In  one  of  Mal- 


Fiu.  88. 


Pneuuv  at  Utv  mrw^il  proeiw. 


Prutare  »t  t«w  of  eormcutd. 


J^M    gMgne^n  and  in  two  of  GorltV  oases  the  end  of  the  prrKH-**.*  w:ls  also 
^"     opItL  longitudinally  into  two  pieces,  ooe  remaining  attached  to  ilie  len- 

liiin  of  (he  bice|iH,  the  other  to  tliat  of  the  pectorolis  minor. 
J^K  A   unitjUe  caw  of  fnicture  across  the  Ixise  oi'  the  coraenid  and  the 

^B  appt-r  part  «if  tin.'  glenoid  fossa  is  reported  by  Uraun'  and  represented 
^^^■Ip  Kif(.  Hit.  The  {latieni  had  been  struck  by  a  locomotive. 
^^^^^Tlto  displnoement  is  seldom  gn-at,  liecanse  the  fnigment  Is  prevented 
^H  from  ytehting  Ui  the  action  of  the  attached  mnselea  by  the  coracn-rla- 
1^^  vidilar  lignmenl ;  still,  in  one  nf  the  larit-menti(nii'<l  ca.se»  the  fragments 
wrtt  di^plncctl  mnn-  than  half  an  inch  downwanl.  Petty  *  gives  a  ski- 
affTxm  of  a  cw*'  of  fracture  by  muscular  action  showing  fmotun'  at  the 
middle  with  tilting  downwanl  and  inwani  of  the  di.stal  |>ortion. 

•Iam:  BritUh  Medial  Joornal.  May  19.  !««. 
■BMDett:  I>aMin  Jnorn.  MM,  iVI^ticr*.  AUfOM,  L888. 
■BfMDT   Anh.  fiiT  Vliu.  Chtr..  to),  ti.  p.  llO. 
•  ^Mty  :  AaukU  of  Sarg..  Mucli,  1907. 
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Sjrmptoms.  The  M-mitloiiH  nrc  abnarnml  mtiUility  nml  crrpihis  hut 
an-  iKil  easily  roi'itgnizi'4l,iv*|K*ciiiMy  if  the -^i Pi  |Kirtfl  I»^  niiirh  liriiix'<I 
ami  Mvol It'll ;  tho  depth  at  whicli  tlit-  proper  is  phicwl,  and  the  tlilck- 
nos>t  of  Ihf  nvi'riyinc  mim-Ip*.  mako  it  difficult  to  prasji  the  pnH,v>^ 
hctwwn  the  (in^'cM  or  to  apprw-iate  iIa  inilcpcndcnt  iiiohitity.  I  have 
nlstt  iii>tio<'<l  hH-nlt/('i|  fkuMi  mi  rnn-ililc  vohiiilury  a4ldiictiiin  of  thi-  ami 
luiil  ficxinti  ot'tho  rdrviirni. 

'l'h(!  fraeturi'  hi  it.-^-lf  nivoIv<>ii  nn  dan(*cr  tn  lifo,  and  no  pmhable 
fliptabillty.  nhhoii^di  tht'  iiiiinn  is  wldom  Imny.  Of  **ix  si»cniiK'ns  exam- 
im-il  hy  (iiirlt  hnny  iiiiioii  was  found  in  only  oiu; ;  in  four  cjtiH"**  niPii- 
tioniil   hy   him   of   whi<'h    our    knowlfnl^    ix   nidy    cliniml.  mnhiltt^* 

IM'riiHtnl  in  two.  Thi?*  failure  of  union  does  not  hm-x»  tn  muse  aiiv 
o-M  of  fiinrtion.  In  llulrne's  ejise  the  union  was  firm  hut  the  frag- 
ment «uiUM'what  displMeed  dijwnward. 

Treatment.  The  treatment  must  be  dir(>ct4?d  tn  immobiliKing  the 
arm  in  a  jHwition  which  will  relax,  as  well  an  may  l»o,  the  muM-le^ 
attnohed  to  the  pn>ee^.  Tlieurelieully,  the  be>t  putiiliun  it;  that  in 
whieh  the  foi*earni  h«  flexnl  and  tlie  elUiw  eiirricd  aert^rtA  the  front  of 
the  chc^t,  liut  (ln*<  cannot  Ite  eurrieii  out  thoroughly  vriihout  enu^irij; 
more  dtseomfort  than  the  iK-neiit  lu  Iw  ubUiineil  liv  it  wilt  warninl ; 
and  it  in  lioHt,  therefitre,  Kimpiv  to  Hx  the  urm  against  the  side  with 
tiie  forearm  comfortably  flexctl. 


7.  Fractures  of  the  Neck  of  the  Scapula. 

Under  thin  terra,  following  Ourit,  I  include  not  only  fraelurcs 
whieh  pii!>^  from  (he  hiijtnihrapiilar  notch  to  the  axillar\'  bonier  of  the 
gcjjpulii  in  a  (lircetion  juindlel  to  the  stirfjirr  of  the  glenoid  rnvily, 
lull  al.-o  those  wiiieh  hv)i'm  in  front  of  the  base  of  the  ctirueoid  prv^f-sj* 
(hometitue^  even  willuu  the  arlieuhvr  l>ui-der)  auti  yab.<  ol)]i(|uely  down- 
ward and  Imekward  to  the  axillary  border.  Tlicrc  is  no  known  exam- 
ple of  fnu'ture  running  eloH*  U-liind  and  jtarallel  to  the  glenoid  fui«a 
aloiij;  what  is  sometinies  termed  the  anatomical  ikh-U. 

'I'lir  --rnall  nnt*ri<»r  fninnunt  always  eairrie*'  with  it  the  attaehincnt 
of  the  trieepH  uud  UNuallv  the  entire  eoraeoid  pntce^;?;  but  tiie  liira- 
menls  whieh  bind  the  ciininiid  process  to  the  clavirle  and  aemmion 
remain  unlom,  as  din's  also  a  lipanicnt  oxtendinc  fn»m  the  under  sur- 
face tif  the  spine  i»f  tlie  .soapuhi  to  ilif  e<lge  of  the  jjlenoid  cavity,  ami 
thev  limit,  the  diy'pla(*ement. 

The  w*^  in  wliieli  tliiw  fracture  has  been  verifieil  by  diasivtion  ore 
Hix  in  iiundK-r:  the  ea.He*t  of  Fhivemey,  Xeill.  and  Si>ene<',  a  i*]«-«'im<n 
in  the  iniiseum  of  GuyV  Ho»tpital  and  another  in  that  of  tin*  ICuval 
(!olh<fr(i  of  Sni^NinH  at  Ijimdon,  ami  one  foun<l  by  Ijune.'  friirlt  de- 
seriUw  the  firnl  ihn-o.  and  Fl>»wer*  mentions.  t\w  next  two.  The  exael 
character  of  Neill's*  tixsf  \h  uncrrtain  ;  »n  Spenei-V  (  Pij;.  !>0)  the  frnr- 
luri'  pa'^'ieil  in  fn>nt  rtf  thi'  eoraeoid  pptrcss  ;  in  the  othew  il  appears  to 
Iiavi-  passed  tbn>U}j;ti  the  8Uprit<*apular  notch 

'  lAns :  t^ar.  rit,  p.  415. 

•  Pirtwrar-  Holm*"'"  Kv-ti-m  n(  Sura^-ry,  Am.  vA..  \o\.  1.  p.  Kll. 
'NVIII:    Aiti.irlrsiii  Jfinrii    Mnt    Srin.rr*,  iirw  mt  .  IKV*.  vM.  «nvl.  p.  lOB. 

*  8(M0«.':  KdinhufKh  Mc^lkal  Journal,  Jiinv.  IMQ.  p.  IfkCL 
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date.  The  itnse  has  been  a  fall  or  lilow  upon  tlie  shoiilHor ;  May* 
rrp'trli^I  n  cast*  niustti  in  a  girl  by  the  effort  of  placing  a  huiidkr'rfliii'f 
abniit  Itrr  nrrk,  hut  it  seems  nutre  |>n]iKihte  fnim  the  deecriptiun  that 
Ibe  injun'  uiis  a  Inu'tun*  of  the  enraenicK 

Karilwiif  fimihl  lliat  if  the  aiiterinr  portion  of  the  rapsule  wiu* 
maJc  (eiitM.-  Iiy  outwanl  rolutinii  i*f  (Ih-  nnii  llie  uwU,  could  1h>  broken 

Flo.  00. 


^ 


VlieniM  of  tbe  tMCk  of  uie MBpoU.   Sptncc'i  oim.    (Qcklt.) 

br  a  blow  on  the  liack  of  the  bend  of  the  humerus  or  by  one  npon 
tne  elbow  if  the  ann  wns  also  ilirertwl  Uiekwuni. 

Srnptonu.  The  tsyniptonis  of  the  fracture  are  the  Hutteninf;  of  the 
ahi»uhler,  the  pruniinen<;e  of  the  aeroiiiion,  the  alK^iiee  of  the  Ixnul  of 
the  hiinioru:4  trom  the  axilla  (when?  it  would  W-  fountl  if  the  injury 
were  a  dihlocationi,  the  easy  nibietion  of  the  di.splaeenient  by  nn-tiu}; 
tiw  elbovr,  itK  inuiK-diale  return  when  the  HUp{H)rt  U  withdrawn  fn>ni 
the  elbow,  and  tlie  crepttui«  which  at^MimiMinieii  ihe^e  movements.  In 
two  of  Gurlt's  cttws  the  fragment  could  be  fell  iu  the  axilla.  The 
powfT  of  voluntar)'  niotitm  of  the  arm  is  hwt,  but  pafv-^lve  movenienis 
spe  free,  and,  wirliin  tvrtaiu  liuiiis,  painless.  On  the  other  hand, 
manipulations  which  reilui-e  the  ili.'iplaceiucnt  or  brin}^  out  crepitus 
cftUKT  murh  pain.  Sometimes  tlie  lower  (nlge  of  the  fragment  can  l>c 
ttU  in  the  i»«»Hterinr  and  outer  part  of  the  axilla  as  a  hard  movalde 
body  which  c:ui  Ih*  pu!<hed  upwani,  with  {Kiin  and  rrepiiuy,  but  f:ill» 
faftrk  as  !*oon  ;w  the  prt^wure  i.-*  remove*!.  In  a  wise  reiwirtwl  by  A*.li- 
hnrxt/  cn-piluji  was  «>btiine«l  by  pni'spinj";  tin-  [wiris  lM.-tween  the  Hngcra 
on  the  shoulder  and  the  thumb  deep  in  the  axilla  and  rotating  the 
arm.  There  was  vi'r^'  flight  dtsplactmient.  In  a  |ieix)ual  cai<<«'  n  [Mtint 
of  pain  on  preAsure  could  be  found  by  [Ktssing  the  tinger  high  up  ahuig 
axillary  Uinh-r  f»f  the  scapula. 

The  tnosteharacleristic  M'mptom  is  the  easy  reduction  and  the  immo- 
diaii»  n-tuni  of  ti»e  ili '^placement,  ami  it  ij<  this  which  di>tiuguisheti  it 
most  »harply  from  diitlucatiuu  of  tJic  humerus,  the  prominent  symp- 
toauor  wnich  tuv  »»  similar. 

FrofBods.     Aeeonlin?  to  Gurit,  bony  union  in  the  rule,  fibrous  union 

npluci'mcnt  of 
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Mmt      l»ii<I»n  Mr.hriil  (Imu'ltr,   l>>4-.'   i:t.  |>.  4». 
■  A^taant :  Tiviu.  i'^IL  of  Ph^nitrUii*.  I'liilik.  IdTS.  ad  wn..  Tol.  I.  f.  t». 
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merit  fnrwanl  and  downwnnl.  His  collection  contains  only  two  coses 
of  fibmu8  union  ;  in  one  Uic  patient  liud  fair  use  of  the  arm,  in  the 
other  the  limit  was  entirely  useless.  In  the  cafi«*  where  bony  union 
was  secured,  repitir  was  complete  in  from  four  to  seven  weeks ;  in 
somo  there  waA  slight  diminution  of  the  usefulness  of  the  limb,  but  in 
the  majority  lis  use  wa.s  fully  regained. 

Treatment.  It  is  doubtful  if  the  j>arls  can  be  supjxirti'd  by  any 
iln.'MHiiifj  so  pprfertlv  tliat  nnion  without  any  dii^plactiment  can  I* 
Beenred.  The  indications  of  treatment  ore  to  oppow  the  constant  di»- 
plat?ement  downward  and  forward  or  inward  by  sup|K>rting  the  elbow ; 
probably  the  dreseing  which  I  have  found  m  eflicient  in  di^locntinn  of 
the  nrrnmial  end  r>f  t\\i-  claviole  (q.  v.)  would  answer  the  piiriwjM*  if  the 
endd  of  the  plaster  strip  were  carried  further  inward  on  the  shoulder. 


8.  Fracture  of  the  Glenoid  Cavity. 

In  almost  all  the  tnslanre»  tlint  are  on  reeoni  thi^  fracture  has  hern 
discovered  post  mortem  or  during  operation  after  disltK<atiim  of  the 
shoulder.  It  is  thought  to  be  not  niuxinnnon,  but  att  the  dtiigiio.-^is  Is 
very  iliffieult  it*  frequency  cannnt  Iw  doterniined.  Usually  the  frac- 
ture is  of  the  inner  border  of  the  articular  surface,  but  soinetinies  the 
outer  or  lower  Imrder  has  \teen  bmken  off;  and  Flower  s&va  that  frac- 
tures liave  been  found  nmning  acmgs  the  glenoid  fo^isa  and  even  »>plit- 
ling  it  into  several  i)ortiuns.  Poland  '  sbftwixl  i 
Pio.  9L  st>ecimen  of  stellate  fr.urture»)f  the  fossa  witli  thnv 

^^^m  lines  radiating  thence  to  the  Ixxly  ;  then*  was  also 

^Bn  jf^^     fracture  of  the  acromion,  but  no  dishxntion .  Agnew 

W^A^.'^^j^B     gives  a  simibr  figure,  but  does  not  state  the  source 
^VRsA^^v      from  which  it  was  ileriveil. 

g^^^^^^g         SymptomB.     The  symptoms  cannot  1>e  dcfurilM-d 

^^^^^^^^M     beciiuse  no  i>ase  a])p(>ar8  to  haT(>  iM-en   rtx'<)giiize«l 

^^^^^^H      during  life  :  and  it  seems  unlikely  that  a  dingnonis 

.        ^^P^^^l      oould  be  made  with  any  positivcness.     The  frag- 

I         ^ft^^^H      ment  is  small  and  not  a<rct«ible  lu  direct  manipu- 

vf^^r       latton.  so  that  the  only  symptoms  would  l)e  thtise 

PrmriiiR-  nf  ■••iBift  nf  «ie-     of  a  dislocation  together  with  crepitus  on  nHlucliun, 

noMSmM.  fv.  nwN.)      a,„i  j„.rha[is  a  rrady  recurrence  of  the  dislocation 

— RignB  that  may  Iw  present  under  a  variety   of  eireumetances. 

Treatment.  Treatment  must  be  limited  to  re<luetiim  and  immobili- 
Kition,  and  the  latter  shotdd  lie  more  complete  and  better  guanled  than 
after  a  simple  di.-hK^ition,  be(a,use  ttf  the  greater  ease  with  which  the 
heiul  of  the  humerus  can  esca[K>  from  the  glenoid  cavity  when  the  rim 
of  the  hitter  is  bnpken. 

<  PkiUatl :  Briiiih  M«dlcftl  Joanal,  J*niiar7  33, 1908. 


CHAPTER  XIX. 

FRACTURES  OF  THE  HUMERUS. 

The  tables  in  Chapter  I.  show  that,  while  fractures  of  the  upper 
extremity  (including  the  clavicle)  constitute  nearly  half  of  all 
fractures,  those  of  the  Imraenis  are  only  4  per  cent,  of  all,  ami  this 
Ume  is  less  frequently  broken  than  either  the  clavicle,  radius,  or 
nlna.  Different  tables  of  statistics  show  great  variations  in  the  rela- 
tive frequency  of  the  fractures  of  the  different  portions  of  the  bone, 
f»me  giving  the  greatest  numlter  to  the  shaft,  others  to  the  lower  end, 
but  all  agree  in  giving  the  greatest  frequency  to  the  first  twenty  years 
of  life. 

The  different  varieties  of  fracture  may  be  most  conveniently  studied 
by  arranging  them  in  three  groups :  fractures  of  the  ui>per  end,  frac- 
tures of  the  shaft,  and  fractures  of  the  lower  end,  although  the  first 
and  third  groups  severally  contain  varieties  which  differ  materially 
from  one  another. 

For  a  remarkable  case  of  longitudinal  fracture  extending  the  entire 
length  of  the  bone  which  cannot  be  placed  in  any  one  of  these  groups, 
the  reader  is  referred  to  page  27. 

1.   FKAOTUBES   OF   THE   UPPEB  END   OF    THE  HTTBCEKUS. 

The  fractures  of  this  region  include  fissures  and  (shippings  of  the 
articular  head,  fractures  of  the  tuberosities,  of  the  aiiiitomical  lu'ck,  and 
along  the  epiphyseal  line,  and  a  gn)up  t'oni])risiiig  the  great  majority 
of  fractures  in  this  region  in  which  the  lino  of  fracture  cn)s.scs  the  bone 
in  a  variety  of  ways  between  the  anatnmiad  neck  and  tlie  lower  bor- 
der of  the  sui^ical  neck,  which  is  commonly  drawn  at  the  insertions 
of  tlie  teres  major  an<I  |>ortonilis,  and  which  includes  fractures  pro- 
diiceil  by  compression,  .so-<!alleil,  cross-strain,  and  torsion.  Above, 
this  gn>ui>  unites  with  or  closely  approaches  fractures  of  the  anatomical 
neck,  and  below  with  oblique  an<l  comininutc<l  fnictiires  of  tlie  adjoin- 
ing |»ortionsof  the  shaft.  Its  upper  limit  may  1m'  plactnl  at  those  f'rac- 
tun-s  wliich  pass  along  or  very  close  to  the  lower  {inner  and  |«)stcrior) 
portion  of  the  anatomiwd  neck  and  then  reach  the  outer  .^^id^-  through 
the  greater  tulwrosity;  the  lower  limit  may,  for  clini<-al  reasons,  be 
conveniently  place*!  low  enough  to  include  oven  quite  oblitpie  tnictures 
in  which  one  end  of  the  line  rises  to  the  snrgieiil  neck,  lictwccn  those 
at  the  up|>er  limit  and  fnurturos  of  the  auatomicnl  neck  arc  soim-  in 
which  the  line  is  double<lon  tho  outer  side — a  fnictiiro  of  the  aiiat'inii<';il 
m-ck  with  a  second  line  passing  through  the  tntierosities  fmni  about  ihc 
middle  of  the  first.     As  these,  like  pure  fractures  of  the  anatomi^-al 
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neck,  are-!  freniirntly  awtnciatpd  willi  anierinr  diftloratinn  nf  the  phuulilcr, 
anil  ns  they  luck  tlie  cltiiicitl  rlmnuiteristicd  of  llie  lower  fnictiircs,  I 
simll  (iLSci-tU-  llit'iit  ill  the  same  section  with  frueturc^  of  the  aiiuloinicul 
ntM:k,  but  iiiidtfr  u  Ht*j>aniti-  title — ■Jracturrs  throut/ft  the  tnhrrott'Uics  ;  ihrir 
hiwitr  line  is  the  same  iv*  that  of*  the  highe-st  of  the  main  group  (fnie- 
tiiros  of  the  siir^ieul  neck),  the  tlistineti<m  lyin^  in  the  utMition  i>f  n 
line  ahiit^  the  itnalomicul  ne<>k  ih-ltidiin^  the  lieail.  Tin-  Inuer  main 
grouh  is  chHnM'lei'i>x-(l  elinienlly  by  the  fact  that  the  ii])|K-r  fm^ntent  i^ 
peculiarly  enhject  to  the  unopjKiHctl  action  of  th<!  i4(*apulitr  nnixirh^;  a 
M'ltnrate  ela^w  is  mnile  of  ttejuiration  of  the  epipliy^is  in  the  vonnj;,  but 
friietureH  in  the  adult  whieh  follow  in  the  main  the  former  line  of  the 
ivnjn^Ll  cartilaire  are  nut  ^e|m^ated  Inini  the  niutn  j:n>uii. 

In  lhi>i  t^rctioii,  then,  will  l>e  miMidertil  tnieturcH  of  tlte  head,  of  the 
nuatomiejil  neek,  throu}rh  the  tubemsities,  of  the  tubcru»itiefi,  and  of 
Uie  Kiui'gieal  neck,  and  bcpamtioii  of  the  epiphysis. 

A-  Fractures  of  the  Head. 

Simple  fisfluroj)  or  partial  frudureT^  of  ih**  head  of  tlie  hiuiieru»  with* 
out  JiKiiKMated-frsicture  of  the  tnlterosiiies  or  surpienl  mvk  are  verv  rare. 
To  the  two  iustaueuH  whieh  (iiirlt  i|Uole.s  fi-om  (io»«<elin  and  uro?*;*' 
may  Ih*  addeil,  I  think,  ihrtH'  olhern,  one  de^rilHil  bv  Malg:iigne,'  the 
other  two  by  llonel. 

llouel's  tin<t  caiie  is  a  specimen  in  the  Muh^o  Hupuytron  :  alMiut  nm'* 
lliird  of  tlie  head  of  the  liunM-rns  ha^^  been  broken  oH' am)  h:i^  reuniletl. 

His  (wooml  ease,  also  in  the  sauie  nni^-unt,  is  a  s|i»vinien  of  fnietnre 
thro»i(fh  the  head  befwraling  a  thiu  fniginent  entirely  coveretl  with 
artieular  eartilap'.  The  fragment  wa.-*  Inrneil  iiinipletely  over  and  not 
uniti'd.  'i'he  patient  wa^t  an  old  woman  and  dicil  wven  or  eight  months 
after  the  receipt  of  the  injury. 

Tlie  CiiWH  are  much  niun-  nnnioroui;  in  whieh  the  nrtieuhir  surfarr  Is 
ftTU^tnre»l  in  eonneetimi  with  fractun- of  udjoiniii)^  parts;  and  in  un(<- 
rior  disloeatton  of  the  i^houhler  (<\.  v.)  ileep  indentatii<ii  nr  brui^iiiK  nf 
the  (*urlae«'  of  the  head  by  the  e<lge  of  the  glenoid  fo^na  is  upjHii-i-iilJy 
not  infnipient. 

n.  Fracture  of  the  AzLatomical  Neck,  and  Fracture  Through  the 

Tuberosities.^ 

Fraetiin'  of  thfl  nnatomind  neek.  withmit  an  additional  line  of  frac- 
liipe  thn»uj;h  the  tiih«To-»itie«.  is  np|>;ir<'ntly  a  very  rare,  and  alwi  a  very 
(ih'U'nre,  injury,  exeepl  in  as<oeiatinn  with  antrrior  di^loealion  of  the 
^hniihler.  ^Ilhoiif^h  it  ii*  de-M-ribed,  and  the  nii-ans  id"  ilia^nost*  (civen, 
in  all  HVhteitmtie  works  ii|H>n  the  F(iibje<Tt,  it  must  l»e  admitted,  I  think, 
thai  onr  knowled^-  «(f  it  is  extremely  M-jinly  and  uneortain,  beinp 
liinite«l  to  u  few  sjM-eimens  anil  to  a  few  t^3L«e»  elinifallv  oI*erved  in 
whi«'h  the  diajrnnsi-  remains  more  or  le«i  doiditful.  The  n'|»<trtMl 
spetMiiiens  of  fi*eih  fntelure,  without  di8lnr-ation  or  aihlitional  fraeture 

MlrMt'Riinptrr.  inbMl^  V(d.  i.  p.fMS.  iMaliftliiur'jiAttBM.  I'Ute  k.  Ffa.  S. 

*  tt  {m  tolN*  iioinl  ttuUMine  wrilanluclndeboUifuntisuiitlvr  tbu  titW"  FnM;tni««f  lb* 

AtmUiiuk»l  N<^-k." 
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Uirou^h  tiie  tiibomsities,  are  those  of  Koyer'  anil  Speiice ;'  both  [latients 
wen*  ajjecl,  and  in  cnrli  tiif  injnn'  witi*  tjiii^nI  by  a  Call  njKin  ihr  hIiouI- 
linr.  Thf  n:-|)4trto<l  siK-cinicii^  iVoiu  tuscs  in  whirh  the  t'nu'tiirc  wjis 
ligfeociatt'd  with  ili^lucjition  un-  more  nunuToUt*,  hut  in  so  tnniiy  of  stirh 
autfst  miiMK'iuU>(l  fnicluri'  iif  tiiu  tiilR*nw»itit'.>4,  j^enonilly  without  tli.HpIni-e- 
Di^nt,  is  mt*nti»)iKtl  that  it  seems  probable  it  may  have  been  overltnjkwl 
or  pai4<Hl  without  romnteiit  in  nmnv  of  the  others.  These  s|KK-inienR 
have  been  obtainiil  in  llic  cour=iC  uf  operations  undertaken  fi»r  the 
removal  of  the  disliK-atixJ  head  or  for  the  rL<iluctiori  of  the  dis1(K*ation. 
Uiiually  liie  lieud  remains  allaeheil  to  the  r<haft  by  a  tftrip  of  perioa- 
lenm  <»r  wipstiie.  and  in  two  «l«cs  (Meliumey,  Stin)snn)  the  line  of 
fm-lun'  divcnnil  from  the  neck  and  nnlit  otf  a  thin  piece  of  the  tshaft 
adjoining  the  lowest  {M^rtion  of  the  heail. 

The  «'linii*al  v&i^r^  nrc  ob4oure,  <'ven  uneertain.  A  number  of  enp- 
ItorMHl  i-iv^tH  have  rettntly  I«*pn  rejmrled  in  which  tlie  dia>rnnsis  n'st«tl 
upuB  akL-ijz;nipliic  lihowiiigs,  liut  the  t<kia^rjni:^,  as  publts)ie<l,  leave 
in  mv  niiml  mueh  doubt  of  thf  aoeuraey  of  tliis  diluent isin  ;  tt  i^rrmi* 
pnitioble  that  llw  line  in  fraetiiro  runs  in  part,  at  leitM,  thnnigh 
the  tul>enHiitie.-i.  KoeluT^  rejiiorts  three  eiise^  in  whi<rh  he  tliou^ht 
ihi*  diajfmi'ii'^  coultl  he  madp.  Tin*  first  wa^  a  man  -y^venty-nine 
yuaiK  old  who  fell  from  a  height  upon  \\h  side ;  \\\v  shoulder  wiis 
swollen  ;  no  tieviation  of  the  axis  of  the  arm  ;  shortfuing  ludf  a  w>nti- 
mcttjv;  artive  motion  lost,  passive  motion  pive  disiinet  erepitus.  The 
hi-tttl  pntjwtttl  in  fr»uit  Ik'Iow  the  ueromion  and  <Mnld  U'  dmwn 
dowuwnni  away  fn>m  it,  S4>  that  tiie  Hn^^er  could  U'  |):iss4-d  in  Uiiealh 
the  nrmniion  and  couhllhrrn  fof'l  1m?- 

hiud   the  fulness  i>r  the  head   in  the  Fw.  92.  Fio.  93, 

nvt'^  of  the  nnatomieal  neek  tlio 
«ipr  of  (he  lower  fnifjment  dire<'teil 
l]|b?kwunl  fn  the  !«iH<ond  imisc,  al^^k  a 
Ujiot)   the  side,  llie  iKitient  was 

i-trt-n  yoarv  old,  and  the  e<Ige 
could  lie  >in)ilar1y  lelt ;  movement** 
werv  very  jKiioful.  The  thini  uiiieut 
WW  a  woman  nixly-one  yt-arh  old  ;  the 
caw-ric  n  fall  upi>n  the  front  of  the 
ftboulder.  Sliglil  aweliin^.  pain,  loss 
of  funrtiiin,  rrepitiis  on  n>tatif»n  of 
the  arm  ;  di-iphu-ement  i»f  the  upjter 
fnfpuent  upwani  could  be  felt.  Fipf. 
02  an<l  9.'1  n-prewTit  his  eoncvptinn 
of  thr  fnurtun*  and  the  dlsplae<*mi'nls. 

I  have  MH*n  only  one  en-^*  in  wlui 
nie  |Kttirnt,  whimi   I   pn-seiili-d  In  tin-  \rw  Ynrk  Surpieal  Siriety,* 
*ra«  a  man  about    llurty-five  years  old,  who  had  fallen  on  his  baek  In 
fnwi  of  a  hotse-eur  in  such  a  way  that,  as  the  ear  |>aAsc(l  over  him,  the 


^u|>|MJS■^<l  (lu|>lac«inent  (ind  llntfoffrae* 
lun>  iif  >n«t»mlnil  oeek  of  Uia  bunvniK. 
(Kooout.) 


the  rlia^jnosit  seemeil  proltable. 


If  ■        -■  ■-.  is;n.  vol.  iii.  p.  IW. 

'  W.  vol.  V.  p.  I  [  10 

'  1 ; ■-..  !,  ..  ..;  .rUMH.  l'*!*l. 

•WiBMMi:  New  Vork  MiMli<«lJuanuU,  Mmtcb  ID,  1^1.  p.  310. 
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ctlgp  of  the  (rmit  platform  catif^lit  against  tns  riglit  elbow  and 
llip  Iiunicnis  wilh  grcnt  forrc  iigniiiHt  the  sinpnln,  Swelling  and  pntn 
nt  tlie  shoulder,  conipleU?  li«ss  of  ftinctiun  ;  iIm*  tulK-rusilies  rotiiUiI  uiih 
till-  shall ;  liiu  acitinuon,  itiracoid,  :tiid  neck  of  tlie  i^apuhi  were  iniiti- 
juretl ;  preftsing  the  arm  upward  af^tn^t  the  acromion  gave  pain  and 
was  ae>coinpanied  by  crepitus.  He  was  treated  in  the  reeuudtent  \tm\- 
tioii  will)  iiKnlerate  continuous  traction  for  Hve  weekit,  and  made  a 
complete  ret^ivcry. 

Ou  another  w-casion  I  had  an  opiHirtuntly  to  examine  an  undnublt-d 
<aise.  The  patient  had  siiflered  the  fracture  with  dislocation,  and  I 
was  able  olearly  to  recognize  the  small,  movable  upper  fmjrment  in  the 
axilla.  Under  aniesthesin  I  M'us,  fortunately,  aide  to  rw luce  clie  di— 
ItK'ation,  un<l  then,  being  in  presence  of  a  fracture  of  the  unatomiml 
nei'k  without  disl<K'a(ion,  I  exaniinetl  it  carefully  in  order  tu  asecrlain, 
if  |«>s>ihle,  a  means  of  diagnosis  ;  but  1  could  detect  nothing  abnormal, 
uo  deforniitVt  nu  crepitiiH ;  at\er  the  anwatheHia  hud  ended,  pn^Hsurc 
upward  at  tne  elbow  or  liackward  at  the  front  of  the  shoulder  caused 
pain. 

This  shows  that  the  fracture  eaii  exist  without  other  M'mptom  than 
pain  on  presning  the  fnigmentjf  tttgether,  and  that  crepitus  on  moclernte 
niovementd  of  the  limb  may  be  ubi^ent ;  wbieh,  indeed,  in  not  surprii^n)^ 
when  it  \»  n-membcn^l  how  easily  the  ht^ul  can  move  in  ttH  socket  and, 
consequently,  how  likely  it  itt  to  share  in  the  movement  of  the  lower 
fragment  if  it  is  nt  all  closely  eonnccte<l  with  it  by  irregularities  of  the 
tine  of  fnicture.  IVilinbly  the  nioAt  thul  can 
Fio.  9A.  \^  snid  in  any  cage  is  that  there  irt  a  fracture 

above  tlic  surgical  neck,  but  whether  it  it*  purely 
of  the  anatomieid  neck  or  combined  with  frac- 
ture thnuigh  the  tul>erofitii'S  or  even  partly  of 
the  neck  and  jmrlly  through  the  tul)emsities  is 
likely  t<i  rettuiiti  uncertain.  N-ciiuse  the  ilclcr- 
mining  fact — (he  relations  of  the  upper  pnrt  of 
the  greater  tulK-rosity  Mitli  the  i^luift,  its  move- 
ment with  it  or  its  inde[H>ndcncTe  of  it— may 
easily  be  l>eyond  exnct  detenu ination. 

Of  j'rocinrt    Oh-ihu/Ii    t/ir    tuheroHitifs  the  eX- 
anipleii  are  much  nnire    numerous.     To  a  fnio- 
ture  of  the  anatomical  ne<-k  may  1m>  aildcd  (iiie 
or  more  lines  of  fracture  |>asf*^inp  frrmi  the  fir^t 
through    till!  tuberoeiticB,  or  the  line  may  \ia.f« 
rnKi<m<of(br«iiiii'>intr«i  along  the  lower  (potfterior  and  internal)  {Mtrtion 
nrrk  nf  thr  hutn.nw,  with    of  tlic  ncck  nud  liicu  divei^  thniugh  the  tulicr- 
.mhi  ijpij«irr.u,  ..Hi  n*c.  ^m^^      'yy^^    f^^.^,j    p.^^.i,„^.„s    havcnbuo^t  all 
tun  or  bulb  tuU-nMiiks.    ,  i-ir  c  \  •       i   r      . 

iavmi.T.1  '**^"  ootaiiie*!   trom  niHes  ol  conioineil  Iraetnre 

and  dislcK^ation,  and  our  perimliejil  literature 
now  mntains  alnitwt  every  year  nne  or  more  instaneea.  I  have  had 
two  fluch,  frtielure  of  the  aiinlomical  m-ck  with  fiiWiring  of  the  greater 
tnl»erobity,  in  which  \  removed  the  liead,  and  have  seen  two  otlters 
under  the  care  of  CMlhragucf^. 
*rhe  diAtinrtiim  lielween  this  variety  and  tbehiglier  form  of  fraelurw 
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of  Uk»  ftiii^iral  nwk  (ax  T  havo  here  defined  tht*  latter)  is  nrbitmrily 
drawn  ami  I  dotiKt,  fur  llie  reasons  jriveii,  if  it  can  ufteii  l>t'  nf<^nizei! 
cliniixillv.  IVTUUfre  of  its  mode  of  prtMluctitm — vi«ik-iii*e  acting  directly 
again!«t  the  iipper  end  of  tlm  tmnn  fnim  the  nuter  Fide  nr  in  fn^nt — it 
is,  ]  think,  mnch  mure  frequently  assnoiato*!  with  dislocation  of  tlie 
up|K-r  fnifrnu'nl  tliaii  are  fraetun--M  at  a  soaiewliat  I<»wer  k-vel  whieli 
wm  mure  eonimonly  to  be  eausi-d  hy  rrosi^strnin.     Indoi>eiulcnl  nio- 

Ftility  of  only  the  npjier  part  of  the  t»l»enKsily  wouhl  at  Irast  sliow  that 
the  fracture  was  high. 

Two  fi]Hx-imens  deftcril»e<I  and  pietured  hy  U.  W.  Smith'  (Kip?:.  fl5 
and  96)  i^how  healing  with   mnrkeil  inijiaetiun  in  one  (-aHe  and  with 

iciiniph'tf  n-viTs:tI  of  the  head  in  the  other.      In  the  one  shown  in  Kig. 

'9*K  examined  five  yean*  afUr  the  aeeident,  "the  head  of  the  humerus 
Viii-  found  to  liave  U'en  dmwn  into  the  e^ineellaliii  tiii»<ue  of  tlie  .'^haft 
bctveco  the  liiberositicii  &u  deeply  as  to  be  below  the  etummit  of  the 


Re.  96i 


Fra.  g«. 


tWfBUnn  uf  the  b««<t  >'f  Uk'  liuinrriu  Inlo 


Pmctunt  UirouEh  tliv  liilM'n*llf<«  nf  itM 
bunivrds.     Rcvcnal  of  tlie  bead.   (U.  W. 

antni.) 

prpater  tnl)erele  ;  thiK  process  had 
been  split  off  and  disptace<t  nut- 
ward  ;  it  fornunl  an  iilituse  angle 
witli  lIic  outer  aurfaee  of  the  Khafl 
of  the  iMine." 

The«peeimen  illustrated  in  Fij;. 
Bti  is  deserilied  by  the  «ime  auth4>r 
an  "  ininaeleil  traeture  t»f  the  neek 


of  the  humerus,  aeeoni[mnied  liy 
fmciure  of  iMith  tulH-reles."  "  The  head  of  the  bone  wa.»  found  to  have 
laern  ■epnmted  front  the  shsift  hy  a  fmetnrc  whi<>h  traversed  the  aiia- 
loMiifsil  neck  of  the  humerufl.  It  waa  reversed  iu  the  articuUttion,  so 
the  fracturett  surface  vra»  direut<_>d  upwanl  towanl  the  glenoid 
ivity,  and  the  ejirtilaginoiu   articulating  surface   thrt)wn   downvvunl 

>  a  W.  HtuiUt :  FnrtURB  In  Iba  Vioinity  ot  Jbinta,  1(M.  p.  IBS. 
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towani  tint  tih:i({,  ami  liAvhig  aKniinuHl  tliis  iHtsitiiin  it  w.is  ilrivt*n  tt^  a 
wJimuU'nililv  ili^Uiiiri-  iiitu  iln-  L^iriLvlliiUtl  jitniL-tiipi'  lR't\vc*Mi  llic  HiU-r- 
cliv.  Kr«>rii  ihii  viuU-nt  iinparliim  nl'  the  lic:iil  til'  tlu-  lutiiu  into  lite 
\n\vvr  fnijfmcnt  a  iM>uunil  ("nurlun-  n'-iilte<i  wliicli  nplit  oil'  thy  N-j^st-r 
tuhcrelc  alon^  with  aliuul  (wu-ttiiixU  nf  tlie  j^rfittor.  and  a  xtuall  piir- 
tioii  of  the  sliall  t>r  tlie  huniiTU^,  currc>^{Kindin^  tu  l\w  ti|ijH>r  part  iif 
tlu'  Ijii'ipital  gi"oovi'." 

Tilt.'  (MittT  iKirt  of  tite  cartiln^iiiDiir*  Hiirfacc  nf  (he  hiiul  wm  \nmvd 
to  a  <ie|>tli  iif  iH>arlv'  an  iiu-h,  hut  the  iniin-  |Ktrt  was  tVa* ;  the  i<nrlilaLrL' 
n.-iiiaiiuil  iK-rli-t-t,  ami  uus  iml  united  to  liar  cumiJIutfd  tit^iiL-  of  the 
(iiIhti'Iw*  ;  (he  rt-st  of  thii  fragment  was  fimily  iinitwl  with  tho  timutt 
itf  the  tulHTcIeti,  and  their  union  alw  was  ctjniplcto.  A  similar  eas<?  t.t 
re[M>rted  Uy  Kroulciu  '  uiid  one  hv  Korte.'     (See  albo  (tiirll,  vol.  iu  i*. 

Donhtles^,  al«i,  the  iipfwr  fragment  mnv  undorpo  that  disjtlaconicnt 
iiiwiinl  and  downwiird  uy  the  rising  of  the  sliart  innler  (lie  aelion  of 
the  deltoid  wlueh  wu^  iHfinted  out  hv  .Innuthan  Ilntc-hinson  as  oD-nrrin}; 
in  tho^e  ram-s  wiiieh  I  here  classify  as  high  fniettirex  of  llw.'  snrgiral 
neck,  and  which  at  a  later  pcritH)  may  coiiily  be  mistaken  for  unre- 
diK-eij  di;ih)(*:ition. 

liepnir  is  largely  carried  on  by  the  distal  portion  of  the  hone,  and  is 
market)  by  an  exnlverant  pruduetion  of  ndUis  and  0:>teiip)iylie  giMwtlts 
On  the  HurfatH'  and  Honietinies  hy  o)i»ifiea(iun  of  tlu:  oiljoiuiug  jiortiun 
<if  the  capsule. 

Of  l)n-  hite  of  the  .'«nmU  up)>er  fragment  aAor  fraetnreof  the  anat(»ni- 
ical  neck  we  have  Utile  iM>.-iilive  knowle<lg(*.  IJoyerV  b(al4-nieut  that 
in  his  cotM?  the  fragment  had  Itei'n  diniinisluHl  hy  ah<^irptiou  has  Im-i-h 
extensively  quoted,  hut  as  the  patient  died  only  seven  duyn  after  llie 
injurj*  was  rweived  the  awrunicy  of  llie  oh-^ervution  is  doubtful. 
Ko*'her  ilocrt  not  slate  the  n'sult  in  Iuh  au^es,  but  in  Mellnrney's  in 
wliieh  the  fiiigment  was  rcftorixl  to  its  place  by  oix-ration,  and  in  mine 
in  whii'h  a  presumably  similar  fntgment  was  rc-ston'd  to  its  pinci*  by 
manipulation,  and  in  my  other  in  wiiieh  the  fragment  was  nc<  di^I^^- 
aited  and  the  diagnosis  is  not  certain,  n-covi-r)-  with  gixiil  t'unciitrn  fnl- 
hiweil.  Probably  the  hea<l  in  most  cases  n-tains  some  vital  eoiinectiun 
throunh  untorn  portions  of  the  capside,  anil  ex|>crien»'e  at  otlK-r  joints 
shows  that  sinkilar  fnigmcnts  can  reunite  or  can  iTiiiairi  as  iinirrttaling 
liNi-4'  InhIIcs  ill  tliejfiiot. 

Treatment.  Treatment  is  cluirly  limiletl  to  inimohilixation  of  the 
joint,  possibly  aided  by  some  traction  to  <>p|M»se  tl***  u-ndincy  of  the 
inuecles  to  draw  the  shaft  upward  ami  thus  displace  the  hend. 


C.  Fractures  of  the  Tuberosities. 

Isolated  fnicttire  of  cither  tutwrosity  is  8d  rare  »n  accident,  rxrcpi 
in  connection  with  dislocation  of  the  slniuldcr,  that  verj-  few  cat^ft  an; 
on  record^  and  none  that  have  l>een  veritieil  by  ilinx!t  examinatiuii  while 

'  KrAnlrln:  IViilarlir  /ritM-lirin  f.  ("hlruricl*.  I'TJ.  P-  J 
*  kAttv:  l«ni;(tiibcvk'«  Archivtn,  IHtU,  vol.  ucvtl.  |>-  Ttt. 
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fntAh.  Pitrtial  fracture  uf  the  gnator  tuberosity,  thnt  is,  tin-  t'p.itluri; 
of  a  Liri^r  nr  jiumllur  iKHtiuii  eumprisiiig;  some  or  all  mI'  itii-  (iuvts  Ui 
which  the  ^iipr:ih|iiimlu^,  iiifra'^iitnutus,  aiul  It-rc-^  niiiior  iiMi.-^-lt-rs  are 
nttat-htHl,  w  a  in»t  infreiiiient  aesconipiiniiiH'iit  of  aiilerior  <lisl»x*atioii  <»f 
Uif  hunivriw,'  :inil  luu*  alfa.»  Ixt-n  svvu  Uy  Mnlpii^iie  *  iu  a  case  of  dislo- 
culiiin  harknanl  umler  iho  acromion.  (See  Anterior  DishHations  of 
ll»«  Shoulder.)     Kraoture  of  tlie  lesser  tubeivisity  is*  much  more  rare. 

A  number  of  ca^-s  have  been  re|M>rte<l  of  frartuni  nf  the  greater 
tufit*r»isity  with  symptoms  so  closely  re.H.MnlilinK  tliosi*  of  ilislfK-atinn 
tlial  llie  tliagiiosiis  of  the  latter  lesion  vva^s  at  Hrst  made  in  eiu-h  e:is<.% 
and  a  study  nf  the  reixirtH  make^  it  acorn  prolmble  that  this  dluguosis 
waa  oorppft,  the  dishtojition  having  then  Ixx-n  unwiitinfrly  redtieeil 
ilurio^  the  munipulutions  ;  most  of  the  specimeiiD  fouml  at  autopsies 
probably  bpliinp  in  the  s;nne  class. 

(Jurit  rjiiotos  a  ca-w-  ni'  srippo^eil  fr;»ctnre  of  the  tnljerosity  by  mns- 
cuUr  netioii.  in  wliicli  the  sympt*Mns  were  extreme  pas.<ive  mobility  at 
thr  hhouldf'r,  fN>mpli'te  loss  of  voUintarv  niitwunl  rolultoti,  and  jKirtiul 
Kh^  of  voluntan.-  elevation  of  the  arm.  If  the  arm  wiw  n)tate4l  vigor- 
ously an<l  the  c:ir  laid  upon  the  pationl's  sbouliler,  crepitus  could  he 
heard.  Four  weeks  later  the  corres^ioiidiiig  iniis<de?i  were  .still  |M)wer- 
less  and  aln)phio«1.  The  patient  was  a  museidar  youth  of  twenty  years, 
and  the  legion  was  pn>diiee(l  by  an  effort  to  lhr»\v  a  snow-lnill  with 
fnruK;  somelhint;  w:is  heani  to  rniek  :uiil  the  arm  fell  |>owerle.ss.  The 
only  mention  of  displacement  in  the  cast?  is  that  the  psitient'.-*  brother, 
a  phy-ieian,  thought  the  arm  was  disloc^ite<]  and  **madc  a  sort  of 

ItHhirtirtn." 

In  I  SSI  I  saw  nt  the  Presbyterian  Hospital  a  youth  of  ninctoen 
v<-ars  M'bo  bad  Ui'n  injureil  the  pn^etnlitii;  dav.  He  said  that  while 
holding  tht!  bridle  of  a  horse  in  his  right  hand  the  animal  n'ared,  and 
a«  bo  ««nie  down  his  breast  struck  a^inst  the  [witieut's  left  forearm 
which  was  held  Itcforc  his  face  in  protetHion,  and  threw  him  to  the 
gmnml.  The  left  shoulder  was  stmiewhat  swollen ;  there  was  an 
*crhymo>is  at  the  lower  iKinlcr  of  the  tendon  uf  llie  |jectondis  major  ; 
volunLnry  alidiietiou  pos.->ible  ;  voluntary  external  rotation  im[K»ssllile  ; 
finn  nrt*^^!!^'  upwanl  at  the  ell»ow  painless.  The  les-ser  tnlternsity 
moved  with  the  shaft  on  rotation  ;  crepitus  observed  high  up  in  the 
alnoliler  when  the  head  of  ibe  Imhu>  was  grus[>ed  txrtwei-ji  the  thumb 
and  finpirt  and  they  were  uiovimI  ;  |tain  on  pressure  ujK>n  the  greater 
tebrnMity.  I  insert«-<l  an  inseet-)>in  In  front  at  the  bicipital  groove 
ami  praed  it  baekwanl  it»  full  length,  evidently  lH-twet>n  two  \nmy 
■Qminm,  and  by  pn>Hsing  itA  jtoint  .igalnst  the  inner  one  and  nilatiug 
the  arm  the  continuity  of  this  surface  with  the  shafl  was  shown.  My 
dta^fOtHU  wu  frat.>turQ  of  the  greater  luboroiiily  by  muscular  action, 
by  natward  rotation  of  (he  arm  In  the  eflbrt  to  wanl  otV  the  descending 
Ualv  of  tlie  horm.\ 

I  liavc  hcen  a  few  cawH  of  pain  at  the  greater  tubentsity  on  pressure 
uit)  rai  vobmtary  outward  n>talj<m,  but  without  crepitus  or  aimonnal 
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Mioliility,  which  I  have  roganlcil  as  mimir  cflVfts  of  liimihir  miix-iilar 
lU'tion,  the  jMirtial  rupture  or  <lctachDieiit  uf  tht*  touilnu  or  )HfKsil>]y  Ihr 
nvulsiuu  of  :i  stuaW  piwe  nf  ihi-  Ikhu;  ;  in  tuu'  of  ihfiii  the  j-niy  •^howt-*! 
Inu'tritvof  the  upper  i>*)rlion  of  the  tuUTositv. 

limiwsuer'  uml  .lawih/  with  tin*  aij  of  tiiu  avrays,  have  fnuml  il 
frr(|uri)t)y  lUHt-r  fall.<^  iiik>ii  the  HliuuhK-r.  unit  thiuk  it  a  fnH|uvnt  rau« 
iif  the  iitifl'neBtf  M'hicli  follows  »iioh  blows.  <jtnieK>4Der  ^w  2*1  oxauiploA 
in  tJifL-c  yvnn ;  20  were  ilite  ti>  direiit  violence,  3  tu  a  tall  ujion  tlie  out- 
rttrctohi'if  hand. 

The  lino  of  fracture  u^^ually  runs  alon^  the  suleuff  nmrkinp  the 
Biiut4>tiii(-al  ne<'k  at  the  jwrt  when;  it  adj<}ins  Ihu  tulle^^^ity  and  ilown 
the  bicipital  pn»ove,  sometinics  liheniting  the  lonp  tendon  of  ihe  hici'fw 
from  its  sheutli  and  allowing  it  to  slip  in  bc-tween  the  fractured  sur- 
faces. If  the  !^f|mration  \»  complete  the  frufrniciit  is  drawn  upward 
and  backward;  if  inmnipleU*,  tliat  ii>,  ifihe  jM-riimteunt  reniaiu)>  untnm 
on  the  side  of  llie  fni^nicnt  H<lji>iniu^  t\w  ^Iiaft,  new  bone  tills  np  the 
lower  part  of  the  guji,  and  the  up[>er  {>art  of  the  fnt^nient  staiuls  out 

from  the  surfac(>  fmm  which  it  hati  1>een 
torn,  as  in  Fig.  1)7,  When  union  takes 
place  it  is  almost  always  lM>ny. 

1  iM'lieve  that  in  nil  csisch  in  which  Ihe 
fnu'tnre  is  not  an  incidi-nt  of  a  ditihx^ition 
the  cause  is  the  direct  action  of  the  at- 
tached muscles.  8onie  writer*  nsserilje  it 
almoBl  without  extx'ption  to  <lirect  external 
violence^  but  I  know  of  no  eases  to  supiwrt 
the  opinion.  The  tha^nosis  must  be  made 
by  lomlir^il  jKiin  on  jire.'viiire  :uid  on  at- 
tenipt<-d  volunian,'  ontwani  rotation  of  the 
arm.  and  by  the  abnonnal  mobility  of  the 
fr:i;;mcnt,  |M>.si<iblv  with  crepituH. 

Troatmont.  The  Ireatnient  h  inimol>iIiui> 
titm  with  a?!  much  outwani  ntlation  of  the 
arm  aa  is  praetii*:ible  in  onler  to  diminihh 
the  pull  of  the  attached  mtiM'les.  Any  ten- 
dency to  iuwani  dipplaccmeiit,  .«iueh  a^  natt 
noted  by  Smith,  .••hould  be  opiKMred  by  a  pnil 
in  or  below  the  axilla.  Keen  in  lfH>7  (per- 
gonal «f>inmunie:ition)  cximmc^I  tlie  fragment  an«l  sutured  it  oh  ne:trTy  in 
phn-c  as  he  i-ould  brin^  it ;  and  Nichnus'  says  he  has  done  it  MVend 
tirui-!!.  Wohlj^'tnulh  sivh  SchuUr  in  two  ca***  relieved  the  liuiitatioa 
of  alMliiction  (TiUfMHl  by  contatTt  ttf  the  fr;iffment  with  the  acnimiun  by 
chi-i^'lling  away  a  portion  of  the  tuberosity. 

FraetufL-H  of  the  lesser  taberosity  are  extremely  rare.  Gurit  collected 
only  three  eawe,  two  of  tliem  ncf^>mpanyin(r  di-loeation  of  the  shoul- 
der, the  thini  a  s|Hi^inien  in  the  niUM.'um  at  Gicssen,  In  eaeh  of  the 
firnt  two  a  8umll  liani  lump  could  be  felt  on  the  inner  «dc  of  the  bead 

■  tfrrcaniQr :  VenilT.  «ni  detn  U^hioto  Mlllt&r-8*aiUU..  HA.  3&,  p.  180. 

*  JncMiti :  flu.  Am  llof ,  IW^t.  Pl>  100.  123. 

>  .Si«luiu :  Arck  Uin  Chir.,  IMM,  ml.  73,  p.  71. 
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iiflhr  humenw,  not  moviiip  viM\\  it.  A  ven*  frw  other  pasos,  certaiuly 
itr  |trt»ljably  assiN'iutcd  wiih  tlislwation,  liiivt-  been  re|Kjrteil,  uiuiin{' 
Uu'iii  two  l>v  Ha  n  i  III  1 1 1- lie  r.'  Tbe  unly  aL-^r  not  i-o  aK.MX-iulnl  anil 
Hliith  irtfrn-s  bt-vuiid  (|iieslioii  is  that  nf  I^in-nz,'  whow  pajx-r  may  Im> 
|in'>tiiably  (M>uHiiltt-(l  for  an  nnaly.^is  of  n.'|)<)rted  oasob.  His  [mtienl  wom 
a  man  forty-five  years  old,  whiiee  arm  ww*  forcetl  into  onlward  rota- 
tion, wth  an  audible  rraek.  He  wat*  treated  for  a  eonttision.  When 
MTt-n,  tlirct.'  months  later,  by  l>in-nx  active  Inward  rotutiun  was  almost 
l<ist,  cmtwanl  n>tannn  iiHTrasifl  4(P,  nnil  a  Inmy  irr>>^ularity  tender  in 
prreimire  could  l»c  felt  at  the  site  of  the  len-er  tnbenisity.  A  blighllv 
movable  pieit*  of  bone  wMiId  W'  indii^tinctly  felt  below  ibt*  curacoicl. 
The  odtliiKit  of  the  shoulder  werv  noroiul. 

JoHA'I'  ri'portM  two  c«*i'>»  atx^mjwnytng  backwani  dishK-ation  (»f  the 
ttlhiidiliT  («|.  V.)  ;  in  botli  the  tnben.>t.ity  remained  attaehi-tl  to  the  &iil>- 
«a>a|Hilari.>,  ntid  in  one  it  w:i.s  broken  into  two  pieces.  Kugel  *  re[)orl!> 
une. 

Treatment.  The  treatment  wouhl  be  imnmbilimtinn  in  inwani  rota- 
tion, posMbly  aidetl  by  prestinrc  on  the  outer  aspect  of  the  shoulder  to 
oppose  a  teudeucy  to  outward  displacemeut. 


I>.  Separation  of  the  Epiphysis. 


'riie  upp4'r  (■i>iphvHi.s  of  the  hiinnTUH  n>nt|)ris(>H  the  lirad  ami  (lie 
tii)ierrksitn-!i.  The  epiphyseal  line  riu)!*  upward  and  ontwnrd  ah)np;  ihc 
kiwif  anil  inner  half  of  the  anatoniiml  neck  and  then  tranriversely 
uudtT  or  ihroti^h  the  tuberosities  to  the  outer  eil)^,  itH  level  risin{<;  :ih 
the  individual  j;nivv.s  ohler,  ami  passing  ab<jve  |»ar[  of  the  insertion  of 
ihf  l<-res  niiniir.  Its  centre  is  hij^her  than  its  edge,  s<i  that  the  sEiaft. 
trnnimiliv  in  a  low  cone  or  we^lgc,  with  a  corres|K)nding  tiollow  ou 
ilie  under  nurlkoc  of  the  epiphysis.  This  cone  is  very  low  in  («rly 
Hfi-  and  iicf  hei^rlit  increases  ils  the  individual  grows  older,  until  oseii- 
Bratton  of  tiie  conjugal  csirlihip'  takex  place,  usually  by  the  twentieth 
yi-nr,  but  (Mmietimt-s  ns  lute  as  the  twonty-Hfth. 

Tlti.s  le^uon  has  Wh^ix  oltscrveil  at  all  !4^*.s  iH^twcf^n  the  moment  of 
birth  aiMJ  the  ap-  nf  nineteen  years.     Jett«r/  in  an  account  of  gixteen 

IT*  t«|>erat4.il  ujmmi  by  Bruns,  mentions  two  cased  aged  twenty-lhree 

•J  Iweuty-four  years,  but  no  mention  in  made  of  the  pnwrncn  of  the 
^nnjugnl  ttirtilap*  in  either,  and  in  one  the  line  of  fracture  followinl 
that  of  the  ejiiphyseal  junction  for  only  half  an  inch.  Both,  I  think, 
bdong  in  the  class  of  fractures  al\er  o^sifu^ition  of  llu;  i^rtilage,  and 
mn  examples  of  the  rather  conunon  high  fractures  of  the  surgiciil  neck 
in  which  the  line  of  fraclnre  fre<iuenlly  follows  the  former  epiphyseal 
Itortt  ipiite  closely.  In  fiU  awes  cidlwU^d  by  J.  Hutehinsim,  Jr./ 6 
orrurrtHl  at  birth,  4  tluring  the  first  year,  and  !7  at  or  above  the  age  of 
ttftc«ii  years.     In  a  cousiderable  number  of  the  recorded  cases  it  was 

*  tfanlfiihftirr  '    IViiW-lif  niinirei*',  I.iof  iH  »,  \>.  lOH. 

*  |«>rraa     lhn(wb<'<  '/<>iia>hnfl  fnr  fliir ,  \\*v  ni.  toI.  Iviit.  p.  SBB. 

*  Juw)     lir^.'  .  '     ■■    ■     ttrifl  fiir  rijir  .  I«7I.  vol.  Iv.  p.  laS. 
'  r.it|fi-l      \n   !  hir  ,  IhlC.  xiA   W  j.   ("dO. 
'  Jtllf-f    Itfilr  ^                1  .1   (lilr..  IWJ.  vt.l    i\    |>   :#!!. 

*  J.  Hnlvbituao,  Jr.,  UntMli  HvdtoU  jDnnuil.  Jnly  S,  ItiSQ. 
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pnKluoed  by  the  c-flTort**  of  the  mulwii'c  or  pliyi^ieuiii  to  hofiton  ildivory 
by  (Imwiiij;  n\¥»\  the  prpseiitinp  arm,  or  witli  ihe  finipT  IiimiIcimI  into 
the  iixilln,  or  to  bring  ilowii  the  nrin  from  the  side  of  ibe  hettd  when 
the  legs  and  IwKly  were  iilready  deliveriHl.  In  others  it  luia  l)een  eauj*eil 
by  falls,  by  forcibly  drawini;  the  arm  upward  and  otitwanl,  antl  by  a 
fall  niHin  the  ell>ow  when  it  was  held  Ix'hind  the  nxiHar^'  line.  See 
aijMt  u  iKiiMT  by  hinder.' 

Ctmsiderin^  how  easily  tlie  epipliyses  can  l»e  sopflratod  by  tlie 
erosrt-slrnin  pHxhiceil  in  loreibly  earryinR  the  limb  l)eyoiid  tin*  Moriiwd 
limit  of  motion  in  the  corresiKnidinj;  joint  e^tt;thli!«lllN|  by  the  i-riivsiih-, 
li^mentti,  and  muscles  attoehed  to  it,  it  seems  prol»able  that  iiiin  ia 
the  meelLiiiism  in  mont  ejise-s,  and  in  thia  may  probably  Ur  ineliMletl 
fon'inl  mtatinn  of  the  ami. 

The  op|K>rtunilies  tor  din?ct  examination  nf  the  sent  of  injury  have 
lieiMi  lut^'Iy  iiK-M'Ujittl  of  hite  by  ou-i-atiuns  undertaken  for  the  r4irpec- 
tion  of  the  displacement,  often  while  recent.  They  show  that  the  line 
of  fracture  almost  always  follows  the  epiphyseal  line  closely  and  tliol 
the  |ierio?iteum  remains  tintom  Ui  a  oonsincRibte  extent,  estieciidly  |nw- 
U'riorjyj  and  that  where  torn  iUs  separation  odvu   takvs  pluee  ai  mttac 


Via.  08. 


Km.  99. 


fClvniUiin  nf  Ibv  npiwr  «>pl|ihfalH  of  llic  liitii-  i-.  -    t'..r 
placcinvnl  rurwaiit  <if  Ihv  lutrcr  mtn»<^li^   (MtxiKK.) 


ID  fi>«n;  wpnnitatl  by  iiuwi-rftUuiv 
Ouu-fiMc.    (HoouL^ 


flirttaiK^  Ih'Iow  the  line  of  fnieturr,  the  {Hirtion  between  the  n-nt  ami 
the  line  of  fraetnre  beiiip  stripped  from  the  fshnft  and  remaining 
atlaehrd  to  the  einpliysis  at*  an  irrejjrular  .-ileeve.  Tin-  young<'r  the 
patient  the  more  mnrkinl  nppar<>nlly  is  lliiw  sleeve  fmnation. 

The  displtt<*ement  it^  halntnally  of  tin'  hliaft  fnrward.  and  some- 
times to  the  ituter  or  to  the  inner  side^  the  pisterior  |K>rti<rtt  nf  tlu-  end 
nf  the  Hliafl  iisnully  l<Ml^in^  in  the  saui*er-sha|>ed  lower  »urla«!  uf  the 
epiphysi^,  the  latter  Ih-ing  flt-xw!  and   nlHlueted  ( Kig.  9M),     Exa*(»- 

>  Unsor:  Ddtngo  xnr  Uia.  Chlr^  ItMMIl,  ruL  xzis.  p.  3S0l 
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ciid  itf  (hi-  uliatt  beneath  the  »)ni(*ui(l  pn»«*>st.  Tlu-pr?  !«  miMin  tn 
think  ilial  ni  hhiiic  m^i's  tliero  Ih  nn  ili^'plurrrarnl.  Tlic  U|»|»tr  fnig- 
imiit  niiiy  be  nitaUil  uiitwunl. 

Symptoms.  The  svinptoms  (ire  sn  rlinmcleristie  tliitt  it  is  Hin'tciilt  (o 
iiii(ler.Nl:irHl  wliv  llii-  nil^Uike  of  }^ii|i[Ht.s)ii^  llio  tnjui'V  In  lie  u  iIIfiIihii- 
linn  >li(tul(l  Imve  Im-cii  made  wi  rre<|i)i>iillv.  Tlir  nnlerinr  wlRe  of  llio 
ii|i|>er  mil  of  the  shiil\  i-:lii  t)i-  (Itj-tiitctly  Mi  at  the  front  of  (ho  hlionMer 
nil  ineh  t>r  rntin'  Uclitw  llie  nommion,  ami  oftrn  *^o  niiM't^  (lie  hkin  llint 
its  [m-^'iire  ran  Iw  wen  as  well  as  felt.  The  nrni  n-^iiiilly  han^ 
hlrai^lit  wltli  the  oIImw  direeted  a  little  linekwani,  or  it  may  t>c 
nlidneted,  but  the  t^n^'i^ttion  nf  n  ({i.^lomtion  which  the  latter  attitude 
pivr.-;  ifi  at  ornw  removiNl  by  j>Hl[Wtion  of  the  rthfinlder  whieh  j^how*  the 
head  ot'  llie  tiunicriH  to  be  in  its  |diie(\  and  If  llie  fn'iid  U  ^rc-ini) 
bel>veeti  the  ihiindi  anil  frngers  and  the  arm  p.-nlly  rolateil  the  indt*- 
pendent  mobibly  of  the  two  will  be  ree<>yniAii,  ]M'rhap?t  with  eix-pitus. 
Till*  anterior  dii^plueentent  of  itiu  upiH.T  end  of  ilie  ^lial't  if>  well  sliowii 
in  Fig.  Ua. 


Vui.  1U3. 


Flu.  ](H. 


Bef«nitU>n  «'  uptior  c-plphjriila  of  hamenM.    XxeUoB 
of  ■•rujM'UiiR  vtHt  vf  hIiiA.    <K>K-uut.t 

In  cfl--M-t)  uiiltoni  diriplaei'ment  tin'  di- 
a^ioNi^'  eould  1m'  made  only  by  tin-  liH-zd- 
IkihI  |Miiii  on  prc«>.-ni'e,  on  preT>?'in«;  (he 
elUtw  iipwanl,  and  on  at  templing  to 
u»t>  the  limb. 

If  «li.'<phin'ineMl  i>  aliH'Ul  or  lia.s  Ui*n 
e»»rni'Uil    n'iKtir   Iaki-<    plaee   habitually 
without    ineideiit,   althonirli  oei-;i<'ionallv 
r«i..n  .a«  «.rv.  .  uw^t  ^,,^.  j  ,       ,    ,  j^,  ..rHiiatnrx-  .^ifieii- 

<t>ll.ll)|>|i>'>fthtlhllllKtUiLKIUt  JllplMW-    ..  -      ,  •  ■         '      -I  1 

nrtit    lit.  w.  Fnini)  ^1*")  "■  the  c(Ui|U^i".il  earlila^  ami  C4tnw^ 

ipient  urn-iil  of  jrr>i\vili.  a  matter  of  *ipe- 
cial  iuiiHirtnuee  here  liecsnme  (he  ^n-:tti>r  ^Kiri  of  the  |;;niMth  nf  the 
humerti.'^  in  lenph  take.-«  placv  at  ha  upper  end. 

When  the  «li^phl(-l•ment  |Mr><iHts  vurinUK  n-»>nlls  are  ]Mjc«!*ible :  tniioii 
may  lake  jdai-e  t  Kij;.  Hl^S),  ami  the  r^ubsetpn-ut  niltp*  of  hioiinn  U* 
n«trietv«I   by   [lie  defurmity ;  an   ihtt   epiphvM''  is  already  flexed  iiad 
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aTMlth>f(Nl  mittinn  of  the  arm  in  thosr  directions  is  restriclod,  !in«l 
intiliim  ill  oiIht  ilin-i'liont«  may  I>c  iiilerfi'reil  with  L-ithiT  hy  llu*  liinlty 
|>>^itioii  in  wmie  n*B|MH!U  {r,  <j.,  in\v:inl  rotation)  of  tlir  Inwi-r  fnif^nn-nt 
or  hy  thp  mntiurt  of  pnyeotinjr  iMirttons  witli  adjoining  apiiphyscs.  Or 
mippiiratiim  may  fulluw  ;  in  tlie  rcpnrlitl  cast-s  it  i;*  n«it  cntiri-ly  float 
tiuit  the  i«tippuniti<>n  was  not.  provoked  hv  in)iidic'ion!«  iittcniptrt  to 
iT«hicc  a  <4U(t|M»siH|  disl<>fii(i(Mi,  or  that  it  may  not  imvu  been  a  n|KM»ta- 
nfoiu  (Kiti'«>inyt*litis  pri-etiling  lh<-  M'puration  of  tlie  t.-piphy)^i>>,  t)ie  lalU'r 
being  till-  nvult,  not  the  cause,  of  the  Hnppiimtir>n.  Or,  very  rarely, 
reimHMi  may  fail. 

Id  retiieet  4if  treatment  the  first  effort  rmisi  l>e  to  eurrcot  the  dis- 
|ikKvnu>nt  ;  thiK  can  somctim^-s  Ijo  effrrlnl  hy  tnirtinii  ii|M>ti  (hr  arm 
•iiltil  l»y  direct  preHsurr  npnn  the  prriiiy-tinf;  lnij;nn>n(,  lint  in  nthf-r 
GWGB  it  is  advihahh-  \^^  use  the  plan  t^nir^otifl  hy  I)r.  K.  M.  jSffM.n-,  th:il 
of  forrilily  rriif*injj  the  rlixtw  Itexith*  the  lii-ad  si>  as  t^i  hrinj;  tlw  «lmfl 
iniii  a  impition  eorn-spimding  with  that  taken  hy  the  epiphvsis;  as  tin- 
Utter  is  prevente«l  hy  the  j>oslerior  [urtlitn  of  the  ea|>HulL>  Irum  inoviiiu^ 
furihnr  in  ihi^  din-etion,  the  foived  niovt-menl  nf  the  iirni  thntu^  the 
iipp«-r  end  of  the  shaft  Iwn-kwanl  into  pla»'e.  Int»'r|nisition  of  the  torn 
and  h»»»S4*ned  iwriosti-al  sln-ve  may  ert-.it*-  w>  Sf-rions  an  ohHtarh*  that 
rxvlnetion  cannot  l>e  eflert***!  without  the  aid  of  an  incision  exposing  the 
wat  of  fnieliin-.  Jn  the  older  nisi'}*  os^itiralion  of  the  unlorn  [H>ri(>leum 
npiflly  jtnMluees  a  liony  hriilge  Ix'tween  the  fnijfments  wliirh  |>re- 
vcnl-*  rethielion.  Jn  two  sneh  eases  Koeher  rut  away  the  pr((je<*ting 
i»trti">n  nf  Che  shaft  {Fi)».  1(M)  and  inrmwil  tlie  raii)^-  thiivhy  ;  <»lhern 
aave  n*Heru*d  liie  cnlhis  and  a  portion  i>f  tlie  diaphysis  and  llien  moile 
mlnctton. 

After  nxhiolion  immohili/Jition  of  the  limb  for  IJiri'e  or  four  weeks 
i»  Broemviry.  It  is  t.nly  in  ra«es  in  whieh  reduetion  is  itu^trnplele  that, 
SMBBanH  are  nvpiired  to  oppo&e  a  temlency  to  reriirn.-nee  of  the  dii*- 
IflKtOKrnt. 

K.   Fracture  of  the   Surgical  Neck. 

ITmler  tliis  ruhrie  are  here  inrhided  fnietores  nf  the  imrtiim  *tf  (he 
hooe  lyin^^  iH-lut-en  the*  nite  nf  lh<>  epipliyscul  <rartilnp'and  the  insert  inn 
of  the  [KKioralis  and  ten's  major,  tiie  j;re:il  majority  of  all  fruturt's  of 
tlie  upfxT  4>nd  of  the  Ufne.  The  line  of  fraetnre  in  M.'paration  of  the 
rpiphyst!)  in  the  yuun^  laurkM  the  uppr  limit  of  this  ^nuip  in  adull."  ; 
llM  toMi-r  limit  is  an  arhili'ury  and  ill-defmtMJ  one  and,  moreover,  is  nut 
itifnijuenily  enfcw*etl  by  fnielnres  whleh  lie  partly  uliovc  and  \tav\\y 
tirlitw  it.  The  lii^htT  fmetunt*  of  the  group  are  M:|iarately  dcscriheil 
hr  *ime  jw  (rai^mn'  thniu^h  the  tuhen»sitii*.t,jVne/ri»-a  /wWu//(veii/am, 
ml  the  <listinetion  tloes  not  ti^ecra  worth  pi-ederving. 

The  istmmon  <*an»i.>  is  external  vtuh-nei%  a  tiill  or  a  hlow  upim  the 
ann,  but  oenuionally  is  muwnlar  aetinn.  The  mmle  of  action  is  randy 
dear  in  tlie  history  uf  u  given  case,  but  experiment  has  tliroun  light 
Dpnn  it-  The  higher  fnielnres  niuy  Ik-  t-iup-ed  hy  a  blnw  or  fall  uimn 
toe  Op{>er  [tart  of  tite  arm  or  ii|Kin  the  eltioM',  pn'^umahly  aided  by  iho 
nautani-v  nf  the  gleuutd  fo?«ia  or  the  ueriiiniun.  the  Mi-ealled  *'eom- 
pR!->iioa  "  fractures,  but  much  more  freipienlly,  I   think,  hy  n  crusa- 
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strain  iu  which  llif  upper  oiul  is  fixwl  liv  (lie  rt^istencc  of  tlic  cnpsnlc 
Rod  lig:itni>iits  nnd  |K>s.s)tiIy  tlit>  inurrli'-!,  niul  cither  the  ellxiw  U  fitrrtil 
oulwiird  urforwnril  or  is  Hxctl  in  ahductiun  white  the  hhiw  in  rercivod 
un  tlic  outer  part  of  the  shoulder,  "ulKliintion  fractures;**  "ud<liietina 
fractureH,"  hy  viulenoe  ai'tiiiji^  in  the  opiHwItc  direction,  are  niiu'h  rurer. 
The  lower  fnictnn's  may  l>c  eaiised  hy  violcnt-e  acting  on  the  side  of 
the  nhafl  at  or  lK*h)w  the  point  of  fnu-ture,  or  hy  rrojw-*Iniiii  In  n  fnll 
on  the  ellww  or  haud,  or  by  torsion  of  the  limb. 


Fio.  105. 


Pi<i.  106. 


;i^i^r 


1 1 '  .• 


:'!%* 


'M 


i 


iSi 


rp|i«i  Ritd  lower  ItmlU  vf  rrnL-tnr* 
nfilic  ounfjcAl  iMfck  of  Ili«hum«ruB_ 
witliApiral  frmt-lnreof  tiMfl  exi«N<l- 
luK  liiltiUivarriL 


Ik.  W.  Buna.) 


In  thp  highor  and  !*onie  of  the  lower  fractures  the  line  i.*  esBenliallv 
tran»vcrtic,  usually  with  .splintt-ring  or  even  comniinution,  .sometimes  with 
li.<Mtin>H  FXtundiuK  llintu^li  lliu  lii-:id  aud  sometimes  with  notable  iuiiKic- 
lion.     Many  of  tJie  lowt-r  fraclnrt^a  arc  oblique,  oiWn  niarkwlly  s«j. 

The  upper  fragment,  since  opjKmitiou  to  ttie  action  of  the  atu&elcA 
aKoirht'd  It)  it  in  diniinitiliLti  or  annutletl  by  the  fracture,  often  Utki-n  tin* 
Httitudi!  of  tlexinn,  alnhiction,  and  uulward  n>latiou,  bcin^  •MHiietiinifH 
aidiil  therein  by  the  imino'tion  into  it  of  the  lower  fnipmcnt  (rioti"  V.); 
till*  latter  in  iHtially  (InplaccJ  inward,  jmrlly  by  tlie  inumeuturv  eoii- 
tiniutioii  of  (lie  froct4irin}r  force  in  Home  canpi^  and  {Hirtlv  liy  the  action 
of  the  iw'ctoralit)  and  ten!?*  major.  Exccptiunally  tlie  (lisplaeement  U 
etpial  lit  the  tliickncMH  of  thi.'  »<haH,  and  may  be  uutwanl  or  [Hi.sterior,  an 
hIiowu  in  some  of  the  (ij;nre*i;  but  iu  the  j^rcat  uiajority  of  nued  tJie 
diDplaceiuuut  is  ton  hlight  to  lie  clinically  recoj^nizable. 
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An  important  form  of  impaction  is  that  in  which  the  nhad  passes  to 
the  fn>nt  ami  outer  side  of  the  head  and  the  latter  is  thereby  brought 
to  a  h>wer  point  on  its  inner  side  (Fig.  106).  It  is  claimed  by  Hutch- 
iu;«on  that  the  rising  of  the  shaft  under  the  pull  of  the  deltoid  may 
press  the  head  so  far  inward  and  downwani  that  the  final  position  may 
r»H*mble  that  of  a  dislocation  below  the  coracoid. 


Fig.  107. 


Fig.  108. 


Fio.  109. 


Fig.  110. 


Fi'^B  lftT-110.     FormK  of  fr»otiiro  at  the  upper  end  of  the  humerus     i  ray  tnicincs 


Tlie  tendon  of  the  long  head  of  the  biceps  may  be  torn  in  xha^o 
oxtn-nif  displaeements.  Injury  of  tbo  axilliiry  vrsscls  mid  nerves  is 
extn-moly  mn' ;  thrombosis  of  the  arterv  in  conscijiicncc  of  briiisinir 
has  iH'eii  soi'ii,  the  axilhiry  vein  has  Imm-d  lorn  in  a  rcnnjioiind  I'nii-tiirc. 
and  the  miisciilo-spiral  nervf  has  Inn-n  so  <'onipn'ss)'<l  as  t<t  ciuisi-  panil- 
vsi<  of  motion  nmi  seiis;ition  in  its  urea  of  distribution. 
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In  an  oblique  fracture  the  sharp  end  of  the  lower  fragment  may 
approach  or  bea)me  engaged  in  or  even  perforate  the  skin,  lutially  on 
the  inner  fnidc,  and  even  in  the  higher  fractures  this  has  been  obeer\'ed 
in  front  close  below  the  acromioD. 


Fio.  111. 


Fia.  112. 


Fifi.  113. 


Fra.  114. 


Picui.  Ill-IH.    Fonna  of  nocture  At  tbe  upperend  of  the  bomenu.   t-nj  tmelnft. 


For  the  combination  of  fracture  with  dislocation 'Bee  Dislocation  of 
the  HhouKlcr,  Chapter  XLIV. 

Symptoms.  Tlio  symptoms  vary  with  tlie  form  of  fracture  and  the 
displacement ;  usually  the  arm  liangs  by  t\\v  side  or  the  elbow  is  slightly 
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cltiotMl.  hut  it*  ihi'  flisphH'omcni  inwTinl  of  the  iipiwrfml  nf  ihi-flmfi. 
is  niarUiNl  tin*  iilMliirtiuti  of  \Ue  arm  rist*rublt>  tluil  of  an  iintiriitr  dii*- 
hiraliiin  (hV.  II'J):  the  «H>(im*ti"ii  m  i-Hsily  nia<lr  Uy  nToj:iiitiori  nC 
t\%e  |»n*fu«.'  of  the  lioail  in  tin-  t'ltiniid  fosBa,  inainmininj;  the  fulni-ss 


PltL   UfiL 


Fta.ll«. 


'fi^ 


^. 


v 


:^      'A- 


'  "1  - *.'    I    —.<i.i>t  the 

Tlw  dark  ^'t  la  au  vcctir- 


Fracture  u[  tho  surKtcul  tttrk  :  iHnplHcmieftl 
liiw«nl  xftho  lower fracmvnl,  ruciabllu^illa- 
IucmUou. 


(Im^   «hoiiU1er.     Loaa   nf  fiiiiclinn    i.<^    iiAuiilly    mniplet^',    svvi*lltn^ 
rkfil,  an<i  ocflivina-^'s  very  cxl^'ii^ivc,   f>|KiMally  in  the  oM,  ortoii 

liui:  (o  llie  I'llxtw  mill  m:n),>«  lh«»  fi^mt  uf  Uu-  fhtwi. 
If  thf  cIImiw  in  ]ir(?HS<t|  ii|)\vjiril   pain  irt  fult  iit  tlic  tntctiire,  ami  iVia- 
tiodly  li>rulizeil   |Kiin  can  ofU;n  be  t^uscd  by  pressnrc  with  the  tingcr 
&lonu;  tlie  lintf  of  fnu'tiiff. 

Then  if  th<*  iipjHT  fr:it:ni»'nt  i»  jfra,tpw1  ln'tAvt^'n  tlip  thuiiih  ami  lin(:t'rs 
such  n  veay  that  the  iiotoh  U'twi>en  tlie  tnbem^ities  at  the  biiM|>tt«l 
*wtV(.'  ciin  bu  felt,  ami  the  i-IImjw  is  jjt'iilly  iViUil*^!.  the  faittire  t»f  the 
lonncr  to  ^harc-  in  the  niovtimenl  will  Ik-  r«'<-(n;niw«l  :iii<I  im-ually  crcpi- 
Uu  will  be  pt-nwivwl.  In  the  ca-ie*  with  mon;  luarketl  displuccnu'ntthe 
rpUlions  nf  the  fraf^enldcan  he  tlt^termintfl  by  iialpatitin  if  the  jtaticnt 
U  iMit  t/Mi  fat  ur  tlx.'  ivgion  tno  awolltMi,  nr  by  notiitg  the  direotion  of  the 
Bxiii  i»f  the  c^hitA. 

Dii^Mta.      In  the  ffniit  innjnritv  of  rnu(><  (lin  iliai:n(>r:i;i  i-*  niatle  njHin 
the  Xocalmtl  |viin,  (■^[nvially  on  pn's.-<ing  the  elbtiw  upwarti,  and  on  tlie 
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fniliiro  of  the  tiibcrositi^  to  shnr^  in  slight  mtalorv  movenu'Dts  fom- 
miinicit^l  lo  Iho  elbow,  for  the  (li^phux-mcnt  is  usiiallv  ti»o  ^ltlIIIi  ti>  l>e 
n!L*o;>;iiizc'<i  tlinnigh  l!ie  swollen  tiHsurs.  Wlii'n  markitl  (liKphtrcnicnl 
cxiflts  tlio  position  of  the  «y>per  end  of  the  lower  fragment  is  indirntwl 
hy  the  direction  of  the  axis  of  the  8lmft,  ^'nenilly  upward  mid  inw.'iril, 
anil  is  demons tni ted  hy  abnoruml  resistanee  to  prE^ssnn-  arnl  |iitin  iit  the 
indicated  jMint,  usnally  corresjiontliiig  to  the  gnwve  tietwwn  the  jm-c^ 
tonillf  and  deltoid  near  the  conieoid.  DisUH'ation  of  the  f»lionlder  in 
exrinded  by  reei>gnition  of  the  hwid  in  its  place.  The  h>wer  end  of 
the  npper  fragment  can  be  traced  only  in  those  obliqnc  fraetiire**  wl»ero 
the  line  of  fracture  dcseenda  ii|Min  the  pimfi. 

Prognosis.  When  no  important  diKplaeement  persists  and  norompli- 
cntions  are  preftent,  the  course  is  uneventful  and  the  rennlt  goofl ;  union 
takes  place  in  from  lliirty  to  forty  dayy,  and  the  restoration  of  fnnrlion 
i»  complete  after  a  few  more  week;?.  Exeeptionallv,  function  may  Ik? 
diminished  by  an  OAmciatcd  arthritis,  eapeeially  in  the  old,  or  hy  cxrr?»- 
mvc  formation  of  callus  in  the  liighor  fbrnts.  Failure  of  union  ha.« 
l»een  noted  in  only  a  verj*  few  ca«w  with  uncorrected  displucrmi-nt ; 
and  once  or  twice  the  diripluced  end  of  tlic  »haft  has  becoaie  6m)ly 
adherent  to  the  eoraeoid  piXK^es^. 

Treatment.  RfHlnction  of  theiHspIaiTement  \m  made  by  traction  upon 
the  ami  aided  by  appropriate  pressure  on  the  end  of  tlie  lower  frag- 
menL  In  most  comm,  bccauw  uf  the  usual  abduction  of  the  iipjier 
fragment,  it  is  nect'ssar>'  to  make  tniction  with  the  arm  widely  alKluelc*! 
so  as  lo  bring  the  hhalt  into  line  with  the  attitude  of  the  upper  frag- 
ment, and  after  the  dispIacenH-nt  bus  tluiu  been  reiluixHl  the  arm  in 
lowered  to  the  nide  and  tiiere  roaintitined  li\'  Huttable  dre^ningH  unli.>iu« 
this  position  too  greatly  favors  recurrence  of  the  displacement,  in  which 
co.^'  the  uliducted  [xtsitiun  must  be  niaintaineil  tor  a  wirk  or  twti. 
Kxe4;])tiona]ly,  anothfr  attitude  may  b»f  made  netvjvcir)'  by  another 
fntni  of  displacement. 

Tlie  ehiel"  disturbing  inflnem'e  which  the  retentive  dressing  han  Co 
<)p|>ose  is  the  action  of  tlie  muscles,  which  tends  to  draw  (he  lower  fnig- 
nient  nmvnrd  and  inward  and  to  flex,  abduct, and  sometimes outwanlly 
rotate  the  up|H-r  fntgnieni,  and  tlie  gn'at  <lifii<:ulties  in  the  pre]Niniliou 
of  an  always  eflei'live  (Iressing  are  to  find  a  fixeil  snp)Kirt  fttr  its  np|»er 
end  which  will  furnish  the  counter-exteui^ion  I'or  traction  U|>t»n  the 
lower  hi-gment  ami  to  ()pp(»*e  the  tendency  todisplairenu-nt  iuwanl  with- 
out making  niulue  pn-ssure  u|Ktn  the  ves^ds  and  nerves  of  the  axilla 
and  inner  aspect  of  the  arm.  The  upper  fragment  in  too  small  to  l)e 
acted  upon  directly  by  any  t>plint,  and  its  |Ht>ition  and  niovi>mcntMiin 
Im?  eontntlletl  only  thntiigh  its  iuterliH'king  with  the  lower  fragment ; 
in  defaultof  such  control  the  lower  fragment  must  l>e  brought  into  line 
with  the  up{>er  in  the  pobilion  given  lo  the  latter  by  its  attached  mns- 
cIpr.  Counter-extension  against  the  folds  of  the  axilla  is  ineflwiive 
Iwth  because  (hev  are  yielding  and  Ix-canso  they  rest  uiwn  muscles,  the 

fKvtoralis  and    Intissimus   dorsi,  which  arc  atlui-httl    to  the  humerus 
H'low  the  scat  of  fracture,  wi  that  the  force  is  appHtil   to  the  twK  cn<ls 
of  the  lower  segment  and  is,  iherefore,  inetl'ectual  to  oonlml  iln  ndn- 
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tiorm  lo  tht'  upper  one.  TIip  tlesirotl  fixation  can  be  pot  by  a  heavy 
plx'iler-itf-rnri't  (In'w*in(j  enveloping  llit*  vht^t  ami  ^Imiiltk'r.  but  thih  Is 
U*o  irkfiiiniL'  In  \te  iimhI  t-xrept  in  ra^es  of  extreme  need.  I  linve  iim^I 
it  with  atlvauta^  in  some  com)>ound  fractureii.  Furtunately  the  ten- 
deitrv  til  diflplneement  can  iD^ually  Im^  roiitroll(<d  by  simple  nicusuree 
whicli  are  sufficiently  effective  in  practice  even  if  not  in  ihMin-,  lint 
urben  it  is  pn-at  coiitinuoux  tniction  must  be  uhmI,  cither  bv  \vcij,dit  and 
palley  with  the  patient  in  l>od,  or  by  a  wcipht  nttnelieii  to  (lie  dejii-ndcnt 
arm  when  the  |Hilient  is  sealetl  or  standiiip. 

liTitrral  dirtplaccment  inwanl  of  the  upper  end  of  the  shaft  can  be 
r-flpTtively  oppofsnl  wlirn  the  ]W)tient  i*i  in  be<I  by  niodcnit^'  Iniction 
outward  applie«l  by  a  Iwnd  about  the  iipjior  part  of  the  ami.  Nn  fixnl 
<lniv*inir  or  spHtit  cjin  alone  do  it.  when  the  leiidciicv  n-  marked,  ln-canse 
yttf  thi-  presence  of  the  Tiiaiii  vessels  and  nerv^-s  on  the  inner  siiieof  the 
Tirrii  where  they  niipbt  be  danperously  conipresmii  Ikt'tween  tlie  lione 
anil  the  up|K>r  |Kirt  uf  the  splint.  Kijted  dressiups  consist  essentially 
of  a  nlifT  pittee  on  the  outer  side  of  the  bmb,  resting  apidn^t  tlie  shnul- 
<$er  and  dhow,  to  which  the  ami  is  mailc  fast  by  a  linndapc;  this  meas- 
urably txintrols  inwanl  displacement  but  not  shortening.  If  the  latter 
thrvatrn?  it  must  be  opposed  by  traction,  althonph  rhat  supplieil  bv  the 
v«ijrt>t  of  the  limb  is  usually  bufKcient.  Onnsioimlly  the  fixed  dres^ 
in|^  114  a  simple  snpiMrt  l>etwceu  (he  arm  and  the  IhhIv,  by  which  the 
limb  is  immobilized  in  aliduction  ;  and  not  infrequently  it  is  sutlieicnt 

Mply  to  liiiid  the  ami  lo  the  side  uf  the  btnly. 

CmitlnuouH  InicLiuu  by  weijjlit  anil  [lulley  w  made  through  a  curd 
attachrd  to  the  arm  above  the  elbow  by  two  i<trips  of  adhesive  pla<t«r 
Imund  to  it  by  a  roller  lianthige  as  in  the  similar  treatment  of  fractures 
of  the  thigh  Ijiape  fttJ).  The  hand  and  forearm  should  Im-  Uindapi'd 
111  nrfviuit  suelliiip.  The  patient  should  be  in  bed,  the  arm  somewhat 
aUbieioiI  and  resiiuf^  on  pillows  or  a  sliding  snp[Kirt ;  wei^fiit  about  five 
piMindM.     It  is  nircly  nece.-snry  to  maintain  it  for  more  than  two  win-ks. 

Traction  with  the  |iatient  out  of  bcil  can  Ik*  made  by  ii  weij^lit  simi- 
larly attachal  to  the  arm  or  hanging  fnun  a  nla.st<^p-of-l*aris  dressinu 
V  <Wrnl»e<l  below  ;  the  elbow  is  flexetl  at  a  right  angle,  and  the  fore- 
ami  sup|w»rtwl  at  tht  irriM  by  a  sliiij;. 

The  «'«»uimon  shoulder-eup  »if  leatheror  ranllMMinl.  «ipping  the  shoul- 
der and  covering  the  outer  asjMH't  of  the  arm,  or  even  extending  to  the 
tlbow,  is  wholly  inefficient  against  inwanl  rl  is  place  men  t  or  ovcrritling 
anil  serves!  only  to  give  sini|Kirt  and  t4>  protect  against  <'hanee  violence. 
Tl  must  \yf  (nimbined  with  an  intcmid  lateral  splint  to  give  it  more 
oootrol  iiver  the  lower  fragment  and  with  traction  to  prevent  over- 
riding. 

A  similar  dressing  of  plaster  of  Paris  cnvehipinp  the  arm  and  fure- 
ami  and  Mvcrlupning  the  shoulder  has  the  Kiniu  defects,  although  tlit-y 
are  diministied  fiy  the  better  rontn>I  of  the  lindi  and  by  the  weight 
»f  iIm'  ilnsrtinir*  which  makes  eflieient  traelion  when  the  |mtient  is 
cfwt.  It  eau  <ifety  Im"  nse*l  when  the  timlency  to  displaceini-nl  is 
lijtht,  ofK-ejullv  alt'-r  the  second  week.  It  can  be  n'adilv  nuide  aft 
in  Fig.  l'J2  or  with  the  uniial   pln.ster  roller-lmndage.  applied 
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li^litly  ovyr  the  foprarm  ami  moiv  thickly  on  the  arm  an  high  aii  the 
jixilia,  and  conihincd  with  :i  nip  nver  iIk*  shuiihler  niiule  by  carrying 
i\\v  iHiiiflnt^*  u|i  niiil  tlowii  oviT  it  I'nmi  tlic  outer  t^'xiXr  o(  \\w  anu. 
Ovi-rridiiig  taking  place  iuhUt  it  niii  Im*  (h-lfctcd  hy  noticing  that 
the  cjin  ri.ics  utiuve  i\\v  KlioiildtT,  adtitittiiig  the  linger,  or  evru  two, 
lH<[it>ni[i  it ;  this  must  he  met  by  attaehing  a  Mciglit  to  the  elUiw, 
anil  in  all  cas(>H  the  forearni  t«hiiuM  U-  snnpurted  arnMH  the  ehe^t, 
tiuly  itl  (fte  fnixf,  in  or«ler  that  the  weight  nt  the  arm  may  c«»n«tantlv 
dniw  the  lower  Jragment  «i(nvii  whi'ii  the  |iatient  is  iTtrt.  A  tri- 
angular iMishion  exientling  froiti  tlie  axilla  to  the  elbtnv  between  iho 
arm  anil  the  chest  tteeurcH  alight  alHlnction  iF  needetl  and  may  ailti 
to  tlie  Mmifort  tKig.  1*24). 


Fui.  117. 


Fw.  na 


r^ 


^ 


U«nuuqulo's  i>l«««r  spHot  tea  frni'lurv  at  Uw  hiini«ra>. 

A  oinvcnient  nicthiKl  nf  making  a  »iniilar  pluister  (lrc.«Miig  iff  tluit 
(levi»i*il  h^  Iienno({uin:'  a  <li>x<-n  thii'knexM'T^  of  crinoline,  or  three  or 
four  of  mn.><lin  or  eantnn-HiiniK'l,  rut  ns  shown  in  Kig.  117,  the  wiJih 
being  t?<jiift|  to  the  i-iri'Uinferi'nce  of  the  arm,  anil  the  length  of  tliu 
(■fOtriLt  |iurtion  e<]ual  to  the  (liHliuice  rnun  the  foM  of  the  axilla  to  tlio 
ellmw,  an*  twuike«l  in  planli-r  cream  am!  iipplii-«l  ha  e^hown  in  Kig.  US, 
the  lintb  having  previously  l>een  bunilaged  l'n>m  tlie  wriitt  to  the  eltMivr 
III  prevent  Hwclling.  If  ovcrriJing  i;*  jire;*ent  or  aiitici|Nitctl  tniriinn 
mu!^t  Im'  mnile  uhite  (he  ptiii^li^r  ts  hanlcning,  either  by  the  liandi«or  by 
a  weight  niuile  fiiHt  at  the  elUiw  by  a  bantliigt-  under  the  splint  llcn- 
ne<iuin  make.t  temporary  eonnter-exten<'ion  by  a  bandage  under  the 
axilla,  but  1  duubtiit^  value  or  ioifety  ;  it»ccm:]  liable  to  ktul  lumaking 

'  Hc4iuei4iiiit:  R«vu»<l«  Cliiruncie,  ISS7. 
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(hr  s{>lint  too  high  on  the  inner  side  ami  ihns  chafing  the  axillary 

For  cftswi  ID  which  the  attitndc  and  tixaliun  of  the  upper  fniginenl 
■tc  buch  that  ihe  limb  muflt  be  kept  alHluctetl  so  as  to  be  in  line  with 
it>  and  in  wliiiih  eonfinenionl  to 
btil  must  he  avoided,  a  sup{H>rt 
bnK^il  aj:iiinst  ihe  buly  may  l>c 
iiK*<L  MidiUhiorpr'slrianglefKig. 
119)  is  a  ty|K-  of  such  dressing  ; 
tin*  itbjfi-tion  til  it  is  in  the  in- 
l«TTial  rotatiiin  which  it  gives  to 
(he  urni  ami  which  nmy  nut  coin- 
4.-i<ic  w  ith  tJic  |K»sil)()n  iif  the  upper 
fragment,  A  liglilcr  {uilteni  i-* 
Kidc  nf  a  In'nl  rrnl  or  piece  uf 
lout  leather  st  rapped  to  the  arm 
id  trunk. 

The  choice  of  thes?  different 
methiNlh  in  varying  caM«  may  he 
fjHinunarlzcd  n't  follows:  In  the 
high  f met nri-w  with  little  disnlnce- 
menl  nr  Irndency  thereto  nxKlerate 
immobiliziilinn,  !«npport,  and  nro- 
Uvtion  lire  Rnfficicnt,  and  tiiesc 
ttuty  iiflcn  U*  got  liy  liiiiding  the 

m  tn  the  hiile.  cripi'cially  if  the 

itient  IB  tht.  If  the  ]iatieut  itj  robust,  and  i-snecially  if  the  fracture 
u  oblique,  so  tluit  Hhorli>ning  by  the  traclinn  of  the  nniwlcs  is  prol>- 
able,  a  pIiwter-of-I*arift  drej^ing  with  tnietiitn  by  a  weiglit  at  the  cll«>w 
is  rvtjuireil.  If  the  upper  frugnient  is  ulHluctiMl  and  its  |Mi.<«ilion  <'iin- 
it  l>e  t'onlrt>tkHl  by  interlm'king  of  llie  broken  Hurfaren,  tlic  alMhirU'<l 

Mtion  of  the  arm   ia  nece>«ary,  and  the  jmtient  bhuuhl  b"  irt-alcd  iu 

d  will)  imdion  in  that  puxition  for  a  fortnight,  when  thf!  npiter  frag- 
irn'Ot  will  gcncnilly  Ik>  found  to  uca-xinijviny  the  lower  one  when  it  is 
adiliK'ti-tl^  or  out  >i\'  \n.t\  with  a  ilressiiig  like  the  Mid'leldorpf  triangle. 
CaM**  wilh  in.'irki'^l  tendency  to  displacement  inwani  of  tlw  up[K>r 
rod  of  the  lower  fngmenl  i*hoidd  be  In^^ited  in  bf«l  with  tniotion  in 
sbiliiction  aided  by  niLHleratc  outward  troution  u{>ou  the  up|)er  |Kirl  of 
lite  lower  fragment. 

<'4Mn|Hiunil  fnu;Uin>:4  whicli  riuppnrutf^  need  a  strong  fixed  .supprtrt 
«hirh  can  lie  niaitiluiiieil  during  the  changi-s  uf  dressing,  »\\*'\\  a.-*  u 
pLT*trr-.if-I'jiris  jacket  wilh  iron  bnuMi*  cxicntling  ncntss  to  a  phister 
cKi*  enveloping  ilie  lower  two-tliinls  <if  the  arm  or  with  a  ntn^ig  bn^ul 
plaiiter  bridge  nniting  the  two  over  the  lop  and  outer  aiij)cct  of  the 
•booMvr.  In  compound  fnictun«  with  ^plintiTing  of  the  up|K?r  IVa^- 
nenl  and  impHcatiim  of  the  joint,  u<itmlly  gunshot,  eiteit*ion  of  the  head 
favon  rejuiir  and  the  .siibH^ipitnt  u>»'futness  of  the  limb. 

Ill  all  cuM^  the  iKittcnt  shoidd  1k>  dinrttHl  to  move  his  wri-^L  and 
ftngen  freely  ;  and  hxcd  dri's-.ingH  should  l>c  removed  as  early  x\a  \Hr6- 
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linil>  i4up[H>rt(Hl  only  in  a  sliiiu;  anil  pniliK-bil  lir  a 
removiible  rthoiil(K'i-c;i|)  fxtomliiij;  to  tht?  t'llmw,  in 
urtkrr  (hat  iiuissiige  itiiiy  be  used  to  ha:>teu  the  ret^tuni- 
tion  of  I'unction. 

For  (lie  tresttnipnt  of  fmrtiire  rombinnd  with  dislo- 
caliou  see  Di&loc»tiuu  of  the  iShouKIer. 


tiireof  lli«  huiaenu. 

(fil'llLT.) 


2.  FRAOTUEES  OF   THE   SHAPT  OF  THE 
HUMERUS. 

Tlip  rrgion  is  that  inehxhii  iM-twwn  tlie  inwrtinn 
of  thi^  pccliimlis  major  and  the  np{mr  ]M)rtiiin  of  the 
snpnu'oiulyhiid  rid^-s. 

All  the  varieties  ol*  imettire  wliich  may  occnrin  long 
lK)nP8  are  ronlaiiinl  ainon}r  t\n>^  of  tlie  ahafi  ni'  the 
htimrnit*.  A  renmrkable  and  unique  example  of  hmin- 
tiidiiiul  fracture  extendin;;  the  entire  Icn^rtli  oi  the  Imnc 
itt  qnoteil  In  Chapter  II.  (p.  27),  and  (lurlt  gives  two 
of  exeeptiohidly  hinj?  ri.v*iires,  heginninc  in  the  one 
isise  at  thir  eimdyles  and  ending  at  the  insertion  uf  the 
deltoid,  and  extendinj:^  in  tlie  other  from  the  upi>er 
bonier  of  the  greater  tuberosity  to  the  lower  fourth 
of  the  Hhail.  incomplete  or  [uirttal  fractures  ore  ex- 
tremely nir*'. 

All  the  forms  of  di(*pl:«x'ment  common  to  frarturw 
of  the  lonp  liones  are  aU»  found  here,  an<i  no  one  deserves  mention 
as  of  exceptional  fre<|uency  and  importance.  The  eharauter  of  ibe 
primary  dirtplnroment  dei^endu  largely  upon  the  frarturinc  force;  that 
*pf  later  di^nlaeeineiit  upon  the  uusuppuited  weight  of  tne  limb  and 
ujxm  untseiilar  uetiou. 

I  >uuhle  fraeturejs  of  the  Munc  lK»ne  are  very  rare.  Simultaneous  frac- 
ture of  lioth  humeri  ho^  been  cauHOil  by  e])ileptie  eunvuliiiouB  and  by 
external  vioh-n(H>. 

Amonfr  ihe  injurie?^  which  may  Im?  assoeiated  with  the  fracture  art» 
(jisloeation  of  the  shoulder,  laeerntion  of  the  soft  parti*,  and  cintusitm 
or  rupture  of  IdtHKlvehwd!*  or  nervo-s.  The  latter  uehcrve  h|>eeiai  atten- 
tion U'liiuhe  uf  tlie  <^ingrene  of  the  lindt  i»r  the  (vindysio  whieh  may 
K'^ult  and  may  i*v  attributed  to  negligence  in  the  Irentineut.  Tlic 
bracliiul  artery  or  vein  may  be  so  crushed  or  bruiswl  by  direct  violence 
that  a  ihrombuit  forms  within  it  and  arrests  the  cirenlalion ;  or,  more 
nircly,  it  may  Ite  torn  by  the  sharp  e<ipe  of  a  displaced  fnigroenty  or 
the  vesH.'l  may  be  t.tretebed  aerowt  the  fni^ment  In  i-uch  ii  way  as  to  Ik? 
cMX'luded  by  presi*un'.  (h'ea-'*ionnlly  the  injiir\-  lo  the  artrn."  Iuia  n-sulte*! 
in  the  formation  of  an  aneurihm.  The  mnw?ulo-s]fiml  nerve  i.s  ^mr- 
tieularly  expo^nl  to  injun.'  I>ee«u8e  of  iU  chiH'  n-liilions  to  the  b»»nc 
tlironghont  s<^  large  a  [lart  of  its  eourw;.    (Sit  p.  7-4.) 

Oaumb.  The  causes  of  fnicture  are  external  vii»Ieuce  ami  muw-nlnr 
aeliou  ;  the  latter  eau^o  fnutiitx*  in  tlie  hunterus  lucre  fr^-<jni'ntly  tliaii 
in  any  ullter  iHine^  and  the  eauHitive  eflbrt  lias  nut  always  been  wry 
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^■aL  The  two  most  codiiuuu  eflurts  wtiich  have  causi>d  it  arc  tlirow- 
iiiff  a.  iftnnv  and  tliat  trial  vl'  8tn-n^tli  in  wlii<-h  twu  men  chisp  IkiikIh 
with  i'lliowis  nwtinp  on  a  ta!>lc  ami  utrive  each  to  force  the  other's  hand 
wie  ;  the  lattiT  produces  a  spiral  fracture. 

Cotupuuu<l  fnictiire^  have  no  aimlomic'tl  |KMnil!antie8  that  m|iiire 
ntrntion.  Ciurlt  collected  five  canes  of  ulmnHt  iHimplflf  Htiveranco  of 
liic  arm  l>y  u  blow  with  an  axe  or  sahre,  all  of  wlnuh  rtrovfrwl  with 
pn/*<'rvnll<in  of  tlir  lirnli ;  in  all  the  wound  wa*t  on  the  outer  and  ante- 
rior ««|kx.-1  of  the  limb. 

Sjrmptoms.  The  svmpt«inis  are  the  usual  ones :  abnormal  mobility, 
m'pitiiss  In^  of  fnnetion,  pain,  and  more  or  le.^  deformity.  ]m[Mir- 
tanl  e«»mplications.  8uch  as  disl<»cation  of  the  shoulder  or  injurj,'  of  the 
mrtiTV  or  u  nerve,  have  tiieir  siK-eial  .symptoms ;  the  prirK-ifinl  dnnfrcr  Is 
that  they  may  lie  overhxtkcil  oeranw?  the  attenti<»n  \t>  e*incentnit<rd  on 
lilt-  fnuinre.  Injiirj'  to  the  artery  is  indic:ite<l  by  al)f*ence  or  w«ikne.<s 
of  the  nidial  pulse,  cither  immediately  or  after  the  lapse  of  a  few 
lumr» ;  xometime^  tlie  i>ymptoin»  Imve  upm-ared  grjihiully,  the  pnl.se 
becoming  weak,  and  linally  di.sappearin^,  the  hand  numb  and  coUl,  the 
Mirface  bluish,  and  after  death  or  amputation  a  clot,  Ponnitinies  tirm, 
pale,  ami  adhen-nt,  Homelime.s  dark  and  soft,  has  l>een  found  in  tlie 
«rter\'.     Injury  of  a  nerve,  usually  the  mnsoulo-&pii-al,  i^  -ihtiwn  by 

tnnily.siti  and  lo».*i  of  sensation  or  hv|>enesthe>ia  in  the  rejuion  suppHed 
ly  it ;  iiaralyKis  or  lo*w  of  nenHition  indicates  division  or  destruction  of 
the  nori'e;  hy|>pncsthcsia  indicates  irritation,  usually  by  pressure. 
PamlvBis  of  motion  i.^  often  ovcrlouketl  at  first. 

A  simple  fraeture  in  an  adult,  running  its  coui-se  without  conipllca- 
tioHA,  will  be  solidly  »mite<l  in  from  four  to  six  weeks,  and  in  three  or 
four  week:4  iii  children.  The  possible  complicntions  are  iuflammatioti 
and  delayed  union;  the  former  is  siHuetimes  quite  roarkeil.  and  the 
hutcr  lA  of  more  lre<iuent  occurrence  in  the  numerus  than  in  any 
other  bone.  The  general  and  local  itiuses  which  leu^l  to  delav  iit  or 
faibire  of  union  have  been  discussc<l  in  Chapter  \'III.  It  has  Wi-n 
UioU|;ht  that  the  special  cuum:  in  the  c:Lse  of  the  hiunern^  is  detViHive 
iuinM>bili7.aiion  of  the  fra^ment.<^  frtr  when  the  elbow  is  kept  at  a  right 
aoi^lc  any  vertical  movement  of  the  hand  or  forearm  is  likely  to  cause 
borixonlal  movement  of  the  lower  fnurment  on  the  uppt'r  one,  and 
latt'Ril  splinin  cannot  Ik?  fitted  ae<'uniteiy  or  snugly  enoii(;!i  to  prevent 
tl.  It  \ut*  Uffu  pn>p"i-'H'*l.thenfore,  t">  treat  the  fracture  witli  the  cHk>w 
in  full  exten-^iou,  but  this  position  is  very  irksitnn-  and  equal  iinniobili- 
xutif^n  <nm  be  obtained  by  the  use  of  a  |H>sterior  splint  the  upper  enti 
of  which  (»verla|w  ami  is  s<vnred  to  the  tUHUtlder.  The  supposed  intcr- 
iHMtiiMi  of  nnwle  whlcli  luis  been  s<>  fn'tpientlv  allcjfi'iL  as  the  cause 
Ma*  e\i.st<nl  in  nunc  of  the  ulmcs  upon  which  I  have  o|H'rate<l  Ix'cause 
of  I'uilure  of  union. 

Treat]D«Dt.  lt<ihi(-(ion  is  made  by  traction  iijMm  (he  condyles  or  the 
flcxctl  fonann.  The  tn-atment  in  fractures  of  the  up(H'r  thim  is  cs>ien- 
tially  the  name  aa  in  fnictures  of  the  surjrical  neck  ;  rest  in  f>ei|,  with 
ronlitiuiius  traction  nnil  the  lindt  Mip|M)rted  ii{Nin  cushions,  may  Ih> 
rupiirvl  at  first,  Fi»r  tlw  lower  ('radnn-s  alKlmiion  ot'tlM*  limb  is  not 
mt  ufbcii  nceiled.     The  plaster-of-ruris  banduj^-  is  in  cuininon  use,  ia 
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mom  wfriirc  than  lalomi  HplintA,  uml  kIvps  kikhI  nitulte,  Itut  it  ncttU 
i.-«n>riil  wut«liiiig  at  first,  btttli  tn  dt'tt'ol  (libpliux*nit-iit  :uiil  to  prcvnit 


Kia.  )'JI. 


n..  11- 


PlakUr-uf  ruia  ■{>liaU  for  frneiiiHT  uf  Ute  attaJt  uf  Uic  Lumonu. 

i^traiif^iilulion  uf  tlic  limb.  It  ^luiitlt]  iM-edrricd  f'nim 
till'  wri.Mt  to  tlirrilinultlfr,  liiul  iiiiiv  inclmleii  liw  Hpicu 
tnrim  mvit  llii'  nhiiiilil<-r  aiul  .'iIhuii  lhi>  chcKt  to  uU] 
iiiiiiinhilixiilion  and  o|)|hiho  nvpiridinj;.  Tin-  furt- 
anii  should  Ih;  Hi-xcd  aud  ^u)■fMJ^tcd  bv  a  liliiip  at 
till'  wriht.  Siiii^  i*ii|i|Mirt  under  tlu<  rllxm'  in  low 
fraitures  «in  priwiint.'  iin  iin^'idttr  deviation  inwunl 
id"  llif  loWtT  i'nijiriiiP'il  (I'lJI'  121).  wliifh  irn-iitlv  di^ 
F«.iurr..n.,«.-r,..r.  ''S'"*^"  *^'*^  *!"'l*'  ("^I^lfially  whi'M  til.'  fdminn  is 
uoii  cf  .iiun.  Axriiar  t'xt<'ndctl ;  this  defnnnity  It  fun^idcrcfl  in  dntnil  in 
lUspUcxineiit.  lobiiiu  t)ii> Mibsif|n('nt  wr^iinn  nn  Siipnt-ciMidy liiid  Knii'tim-*. 
*""""  A  |M»itiTiur  nimddril  plasl<T  or  win-  splint,  txti-nd- 

ing  nnd<T  the  f'nntirm  anti  tiwr  tin-  luick  tti'  tin*  <i|ioidd<r  (Kijr.  12-),  tSi 
oMivi'innit  and  i-tti<-irnt.  A  wriglit  nttarlici)  t«t  (lit-  i-IIm»w  \&  .sonK-tiint-fll 
ii!M>fid  to  pn-vf-nt  slinrti'nini;  or  t"  nv«Triinn'  tliat  wliioli  is  almidy  pn^»- 
eut  ;  it  will  Icn^lii'ii  u  litnb  vwu  iit\vr  tin'  laps*'  nC  tw«i  nr  tlin-t'  WM-k^. 
I  have  tbnnd  it  »dvaiitJigi'i»n>  in  ra(«i*s  oC  tmrtnri' by  dir»*ci  viit|i-tic«*, 
t^ptriallv  in  wi>iih-ii  anil  tin'  idoiliolif,  tn  k'trf)  lIii'*  pulii-nl  in  Uil  liir 
awui  u  wei'k,  nr  until  tin*  dan^'r  id'  aiuitt;  iidluinniatury  ixmipUi'aLitinii 
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Btrantfttt  cwbkiu  atiiJlvl 


Fi...  121 


haul  paaaid.     SirunicyerV  cu^hiuti,  ilu^igiicni  partifulurly  for  (lie  Ircal- 
mrnl  uf  compouml   I'nit-'lun'ii,  ii^  usei'ul  a.H  a  ^i^upiiort.     It  luih  tin*  lorni 

of  a  triaiij;iil:ir  pyniiiiifl  (Kij;.  I'-i-'i), 
the  luii^  tines  ul'  wliirh  are  twelve 
or  Klleeii  inches  long.  It  slionUl  be 
fimi  t'n4>n^h  to  keep  its  HJtupe  ttmler 

f>re.-isurL-,  anil  IIh  up[>er  eml  hIiuuKI  bt 
iliniter  than  ftliown  in  the  li^iire.  It 
is  seeured  in  plaei-  Uy  tying  the  iipjK'r 
{mir  of  ftnuM  itbutil  the  up^HKiitv 
lUiouMer  anil  tlie  lower  jtair  about 
the  waist.  A  similar  bnt  emallcr 
eubhitui  (Kig.  124)  is  s>>metiineb  nwtl 
in  e4>inieiTtiun  wiili  an  anibnlatiiry 
U^eHi^ing  like  the  pre<-«HUjin. 
In  the  tPeatmenl  i»f  conipounil  t'nictiires  ihi-  gcneml  prineipKrs  laid 

duwa  in  (.'liaptcr  VJl.  are  to  Ire  Ibllowud.     1  habitually  tn'Oi  iheni  in 

U-hI  fur  the  Hr>)t  fortnight  witli 

tht>  limb  on  a  pillow,  trusting  to 

ilii^  fmsitiun  antl  tlie  supjiort  <>f' 

a  bulky  ilrejviing  of  the  \\iiiiiid 

fur  the  de^irml    imntubilisition. 

If  prompt  luiiuii  of  tiie  wotioil 

u  nut  obtained  nioiiIdi.il  snlintH 

cau  l>c  nppliol  out^tdr  the  iln-st^ 

iug.     Ut-ftwliun  of  the  ends  of 

thf    fragnu'Dlii    or    iheir    diri'ct 

Mtiiring  is  ran-ly  inrlimtiHl. 
When  there  is  reason  to  fear 

Brri«>Urt  injnry  to  blotHlvestHJii  or 

nen'i-;*  (ixed  drossingis  ami  baml- 

amrfi    nhoiild    be     avoided     until 

aner   iho   extent    oi'  the    injury 

ahull    liavf     beeuine     apfKirent. 

R«<luelion    ithonhl    be    made    as 

nmiplfti-lv    iiM   iKMo-ible  and  the 

lini!»  ?-up|Niriiil  n|Min  ent^bionH. 
If  then*  is  niif^in  to   lielieve 

tliat    the    nin!teati»-hpirjl    nerve 

ha»  bren  niptim-<l,  it  nhonlil  Ik- 

MMiglit    («    file  groove    N'lwfcn 

iUv  supinator  and  bmehialisanti- 

nt*  ami  innxil  to  ihe  |xiinl  of 

injiirj*.    and    ••utnreil.      <*r    the 

<»fMTation  nmv  be  di'laved  Iwnor 

Uin-»-  week-i  in  onl<T  tJmt  PL|mir  may  be  well  advaneed  and  tlie  danger* 

of  infwti.m  tliereby  lesm-msJ.     If  tb<-  pamlvBiH  appeal^  onlv  atler  the 

UpM-  of  a  few   wri'kw  it  i^-  pr».bflbly  diu-  (o  inelnsuxi  of  this  ntrve  in 

ralliM  or  c'imirieal  li^-'nc,  whieh  nink  then  be  relievi-d  by  open  tipini- 
(Set;  Chapter  VI.,  p.  75.) 


inKll  Sironercr  entblcm  for  «nibDl«turr 
tn«tiiiGiit. 
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3.  FRACTURES  OF  THE  LOWER  END  OF  THE  EUHEEUS. 

This  i^niiip,  like  that  nf  fmofim>K  at  the  upper  end  'tf  tlte  htimrniH. 
iut'hiJrs  :i  iuiiiiIht  I'f  viirietif>*  dltfi-ring  inntLTiiilly  in  cimnu'tiT  iiixl 
iiniMirtaiK**-',  and  liavin^  in  <*(tiiiin4)ii  otiU'  tlieir  itoNitiuit  near  ihi*  <-IImiw, 
aii<l  the  fref|ucnt  noceKr^ity  nml  <Iitfiriil(y  of  muKin^  a  clifTfn'iitiul  iliiifr* 
nofiis  bi^twrt;n  fai;h  ami  the  others  ami  <]i)'l<H'atioii.  A  ciTtnin  liu-k  of 
ii^rwi-rneiit  utnoiig  wrilers*,  as  to  the  sciist*  m  wliich  rtonie  of  the  di.xttu- 
^iiishinj;  terms  are  iise<l,  ninkes  it  <le>inih!r  to  define  tlmt**'  tliat  are  to 
Ik-  here  eiiiphiyed  at  the  siiine  time  that  t!ie  liiiii(,s  uf  tlii'  divi.-Mins  of 
the  itiaiii  ^nni|i  :n\'  trai'ed.     Thet»e  divisions  an*: 

A.  Fractxires  Above  the  Condyles;  Sopracondyloid.  The  line  of 
fnietiirc  tTi>'*ses  the  expanded  part  "f  the  Uiru-  aliove  the  ariteulur  **iir- 
face  Iransvri'j'i'lv  nr  "lilimielv,  aiitl  inav  or  nvAv  iioi  '>\n'n  ilie  artteuhitiou. 

B.  Fr&ctnres  of  the  Internal  Eplcondyle  or  Epitrochlea.  The  lim-  of 
fmdnre  is  entin-lv  extni-artieuhir,  atxl  the  piwe  hmken  off  con''i*t« 
of  the  whole  or  lurt  of  tlie  epirondyle.  And  l»y  the  internal  epieon- 
dyle  or  epitnx-lilea  is  meant  the  whole  of  the  pn)jeetinp  tubervsitv  tint 
lies  alK>ve  and  on  the  inner  sidtr  f»f  the  trochlea,  and  iwrt  of  which  18 
develo]»e<l  about  a  rtepanite  ivntre  of  owtifit^ition, 

V.  Fractures  of  the  External  Epicondyle.  The  line  of  frarture  i» 
probably  extra-arlienlar;  ihe  rmj^ini-nl  is  very  hUiall,  eonsisting  of  the 
opit^mdyle  pm[ker,  either  alone  or  wiiji  nonte  of  Llie  atljuinin^  butie. 

I>.  Fractores  of  the  Intenial  Condyle.  In  tlu-^  the  line  of  fnietnrc 
|llU*^Mw  from  a  )H>int  on  the  inner  bonier  of  the  Imne  alK>ve  the  tip  of  the 
epiifuidvlc  iilili«|urlv  d'lwnwarii  and  initwanl  to  the  artieular  aurfatH-. 

K.  Fractures  of  the  External  Condyle.  Similiir  to  the  preeeilin^ 
variety,  except  (hat  the  line  of  fraetiire  begins  u^xm  tlu*  outer  didc  and 
(KUvses  downward  and  inwaixl. 

F.  Intercondyloid  or  T-shaped  Fractures.  'I'heM*  are  a  eondiinalion 
of  tlie  fji>i,  fonrth,  and  fifth,  the  extn-mlty  lieing  separated  from  the 
sliafl  and  t^plil  into  two  or  mon-  pieeei*, 

it.  Separatian  of  the  Epiphysis.  The  fraeturc  follows  the  line  of 
the  eonjngnl  ejirtilnge. 

H.  Fracture  of  the  Articular  Process.  In  this  m4ire  or  leas  of  the 
|M>rlion  of  Imuk?  nivt-red  by  ariieidar  cartilafre  is  bniken  uff;  (he  nnust 
I'uniriion  form  Is  frn<-tni'e  of  the  eapiti'llnni. 

These  fraclitn.-s  are  niueh  mon'  eMimnon  than  thon-  of  eithi-r  the 
iip|MT  enil  or  j*hafl.  The  rehilive  fretineney  of  tlu'  varieticji  nienlione<l 
in  the  pn-eedin};  IikI  lia»>  not  been  wtlihfaetorily  determine*!  j  publittjied 
MatistieH  difler  quite  widely,  and  (he  differenllul  dia^osisi  Is  otVh  hi 
diffieult  (jKirlly  l}e<-aU)H>  of  the  extreme  youth  of  many  of  the  |Kitientti) 
that  doubt  mUHt  .'«ometinies  n-niain  wbi-lher  a  i'si<<-  has  been  pn>iHTly 
aR.-i^niHl  |o  iti4  eloH*.  lu  the  ()nt-|uilicnl  I><-)>artment  of  the  ifnuec 
of  lieh'ef  in  almui  nix  yean*,  eiwlin^  in  1904,  07  of  tliew  fnieinn*, 
exelndinj^  the  ^'pie^mdyle,  wen*  reeeivrtl,  «^  follows:  Kxtemnl  tMudyle 
45,  8iipnte<jndyluid  '2G,  intererkixlyloid  i),  internal  condyle  15,  M-para- 
Uun  of  epipliysis  1,  t*»lj^'  of  IriK-hlea  I.' 

'  EiKininAtluD  of  the  rr-rord  muterntn  lliat  (MMiifr  ttt  thoM  rliMM^  u  f>*r1an>«  of  Iha 
iiiUTi>»l  i-iritilylx  WITH  Mi|>ntniiiitTlr>i'l.  Siii<r-lwi>  of  tlm  |«tit-ntn  wrrw  under  nliivm 
y\-mt^of  ftur,  uiiil  Ih  utlirn  wcrr  It-n  llnui  Iwi-tily  ymr»  "I'l .  I'>  wrrr  niitrc  thmn  tmrnty 
yimn  ulil,    Foruttirr  AUttxUirH.  Mrr  Stwilr.  t>vHtM-lii>  7^iUrhtitl  fur  llilr.,  vol.  Ixxiv.  |i.  t& 
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The  ppnnt  rt'Intive  fivtjnrrM'y  of  tlifse  fractures  in  t-liiKln^n  mnkcs 
BeMfttary  uhriff  untMint  l^f  the*  wniewhat  (Nimplox  (levclnpmont  tif  (!iis 
eD<l  nf  the  Uinc.  Arwinliiip  to  Ilenlo,  the  qil|<hysis  at  Mrth  ih  «linllv 
cnnila^iriotis  U'lttw  a  tmnsvcrse  line  |Misf*in<r  (linm^li  the  Inner  [cirt 
i»f  ihf  uUvnuiou  fixss:! ;  in  a  nmnth  nr  (wo  thiA  line  ile-M-ends  eentrally 
to  the  iovivr  edge  uf  lite  WiSia,  bccDining  cuuvgx,  uuil  during  tlie  Hi>t 


ftli.  I'Jfl. 


I 


Twelfth  to  ttft««nth  ^Hr.  Stcbtli  to  tvrvinti  jnr.  rinl  to  lecand  ymr. 

OmIDcsUoo  gf  t)H)  lower  eplpbyaU  of  Um  fauniema. 

or  aeoond  year  a  eentrp  of  ossification  appears  in  the  capiti-lluin. 
Betvwn  ihe  eigliili  jiml  twelfth  years  lliis  uudule  euliirgea,  nearlv  or 
quill!  nucLirig  the  triH:li]eargnKivc,anmhile 
(leurw  in  each  epieuudyle,  and  Uie  dtaphy- 
_  1  scntin  a  prolongalion  down  iotfi  the  inner 
pnili»n  of  the  tnK:lth?a.  itelween  the  twelfth 
and  liiUeuih  years  llie  n<»«lule  of  the  rtijii- 
telluui  unites  witli  that  of  \t»  epiixindyle, 
and  after  that  the  tinal  point  of  iMsificaiiun, 
lint  of  the  tn^hlea,  umMair%< ;  it  is  a  thin 
enocmve  cap  or  »<hell,  closely  applied  ti>  the 
ilntrnwanl  pnjjeetiou  of  the  et.irrei*i»oiiding 
portion  of  the  diaphysis.  ami  nnilcs  with 
the  niNliile  of  tlie  eapttetltim  alMtnt  the  iif- 
l«ctilh  v«air;  noon  afterwanl  the  nodule 
ftHinfd  [>y  thi>  union  of  ihi-  lnM-ble:i,  c-api- 
teUiim,  atitl  extental  epicondyle  unites  with 
llie  >l(apliy-i>^,  ami  siili\e<|iiently  the  noilniM 
tif  the  iiiienial  epieou'ivle  unites.  Koeher's 
«tAtenient^  following  Fand>euf,  lliat  the 
loiehtear  midulv  i*  the  first  to  unite  with 
Uir  diaphyMis  wH'ms  to  In*  an  crmr  due  to 
BtirtintiTpn'tulion  of  the  {xfuliar  deM'ent  uf 
ihr  diapliy^i:^  inL<i  the  tnK'lilejt,  proUihly  thrtnigh  ignorauet;  of  the  IntD 
appcaram-**  of  the  tPK*hlear  uiMlule.  It  thus  ap|kciirs  that  the  epiphy.-U 
ahrt"  alioul  the  fiflh  vear  i**  an  irn-giihir  f-ltip  of  mrtilage  iimtaining 
one,  or  two,  Iwiuy  iiiNhilen  in  itn  thicker  outer  portlitn,  anil  none  in  its 
Uim  «ue»T-Iike  irfhlear  |M»rtion,  which  latter  is  (-(tntinuoim  hy  a  w»rt 
of  ti«nk  with  the  (sirtilaginoiut  and  l»ony  internal  ej)ieondvlc.  My  own 
»]■■  ind  nkiagrain-i  tmlieate  tliut  me  end  of  the  tllaphysi^  aAer 

ti<  ,  wiir  i-*  mneli  ni'«re  dinttly  iran-verse,  d^■s^^'nds  lower  on  the 

outer  »iUe,  than  i«  tihown  iu  Kig.  125.      I'oshihiy  the  differeuce  in  &{*• 


flupmcnndrldld  fr»rtufe  of  l!w 
hamrnt* 
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iK'aninco  depends  upon  the  direcUun  uf  the  line  of  section,  Henle  carry- 
ing it  further  forward  on  the  outer  side  so  aa  to  iDcludc  more  of  the 
projecting  capitellum. 

A.    Fractures  Above  the  Oondylea — Snpracondyloid. 

The  line  of  fracture  may  be  transverse  or  oblique,  and  oblique 
either  from  side  to  side  or  from  before  backward,  and  it  may  open 
the  joint  by  crossing  the  olecranon  or  corunoid  fossa  or  by  the 
extension  into  it  of  a  fissure  between  the  condyles.  It  may  lie  above 
both  cpicondyles,  or  above  one  and  below  the  other,  and,  at  least  at  an 
early  age,  may  coincide  In  whole  or  in  part  with  the  epiphyseal  line. 

The  cause  is  violence  acting  upon  the  front  or  Ihick  of  the  lower 
end  of  the  bone,  usually  through  the  bones  of  the  forearm,  as  in  a  full 
U|M)n  the  outstretched  hand,  or,  as  indicated  by  Kocher's  experiments, 
by  torsion.  The  commonest  cause  appears  to  be  a  fall  upon  the  hand 
in  which  the  end  of  the  humerus  is  pressed  backward  ("extension 
fracture")  either  directly  by  the  partly  flexed  forearm  or  possibly  by 
hyiwrextcniiion  of  the  joint.  In  this  case  the  line  of  fractiin!  is 
ol>li({tie  fn>in  behind  downwani  and  forwai'd,  the  lower  end  of  the 
upper  fragment  often  ending  in  a  sharp  point  on  its  anterior  aspect. 


Fio.  127. 


Flo.  128. 


'  Eslt'iulun  "  and  "  flexion  "  fractures  of  lower  end  of  the  humenii. 


Wlicri  the  foRv  nets  in  tlie  opjM)wite  direction,  against  the  back  of  the 
cllxnv,  :i  iiiiu-h  nic»rc  rare  owurrence,  and  the  lower  end  of  the  hunicnis 
is  forrcd  litrwjird  ("  flexion  fracture  "),  the  line  of  fracture  runs  from 
in  fntiit  (Inwnwiinl  and  Imekwanl,  and  tlie  ><harj)  ]K>int  is  found  at  the 
upper  end  nf  the  lower  fragment  in  fnmt  (Figs.  1127  and  128).  Figs. 
1*29  ;ind  l.'JO  represent  a  specimen  of  this  kind  which  I  obtained  from 
ii  patient  wlio  died  of  deliriimi  tremens  shortly  after  the  accident. 
While  fjirryin^'  a  flagstone  lie  fell  uimui  the  ell)ow,  flexed  at  a  right 
angle,  with  the  edge  of  tlie  stone  resting  in  the  flexure  of  thejtdnt; 
the  fnietiire  was  almost  exactly  in  the  fnnital  plane,  as  if  the  omdyles 
had  been  cut  ofl'  liy  au  axe  descending  along  the  anterior  sur&cc  of 


Fft.UrTlTftES  OF  THE  ttUytF.nVS. 


246 


tlw  humoTTi*.     In  lioth  foririB  tho  liiphor  llif  fnirtiirr  tlip  lo«ft.  n]»pa- 
rvtiUv,  ii«  the  obliquity.     An  adduction  fractnrt!  in  tlw  younj;^  may  l>e 


Fio.  129. 


Fid.  130. 


W^^. 


Vv,.  1~1, 


i 


^pmoondylold  ft«ctare.    A.  Froat.    B.  Rc«r  vkw. 

:l«  ft  low  fonn  yii  tins  ;  the  fraoturc  titurts  cUwwnbove  the  oxter- 
«|iteiini)y lc>  utul  runs  ulon^  or  fUtc^e  uUive  the  cpiphyM-iil  line 
towanl  nr  to  \hv  (■pitrtirhU'U  or  divorces 
tlounnaril  thnuiph  the  Irtn-hlt-a  into  tho 
jfiint  I  V\^.  l!!I) ;  thrdisphiccnifnt  isini(;u- 
wr,  pivoting  on  thf  inner  siile,  and  if  it 
n*nwini-  unixnTt-ctrd  or  reeurs,  niurkod 
cubitiiK  vnni§  rcsull.t. 

Tbi'  charartcr  and  extent  of  digi>hiee- 
rnent  van'  with  ihe  <lireotion  of  the  line 
rif  fnw-ture  ;  iw  the  hitter  is  so  oftm  oblitjue 
ilownHnnl  and  forwanl,  the  hiwi-r  fni<r- 
nii-nt  if  *i>inninnly  displaee<l  l«aekwnnl 
umI  npuanl,  and  not  iufn-tpicntlv  the 
rthnrp  i-ml  of  the  upper  frajrmenl  is  foreHl 
Utmn^h  the  overlyinj;  mit-ieles  and  even 
iIm'  Hkiu  oil  the  anteM-intenuiI  a^l>e(*t.  In 
nw  I'AM',  heen(>ix  months  alter  the  aividrnt, 
I  found  on  onemtion  the  muwiilofspiral 
Wf\c  niplureii  at  the  eilge  of  tlie  uppT 
fnijnnent.  To  this  dipplaeenient  Imekwanl 
niny  Im' adibnl,  or  for  it  mav  lM<HiiI>htitiiled, 
DO  antrnlnr  dt»plneenient.  tlie  apex  direeteil 
fofMnnl,  which  aceentiiates  the  proiiii- 
neoce  iif  liie  Uii'k  of  the  elbow.  In  the 
Inw  ennmion  eaf***s  in  whieh  llw  (tbiiquily 
i»  ilnwnwnnl  and  b.iekwnnl  the  displacement  of  the  fmpment  i«  f«r- 
wnn!  and  npwiird,  but  i^  nineh  less  nmrketl  than  in  the  other  form, 
allbou^b  (M'(-:u>ioii:t|]y  thi'  iip|ier  fni;;inent  huK  W-en  fxrenl  thn)iii;h  the 
lnrr|M  nml  tJte  fikin.     If  di»plnn'ment  per»i»tj<  the  niiif?e  of  motion  in 


KspiTimttiUii  Hililiii'iixn  fnu'infL- 
III  H  olillcL 
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the  eilww  may  be  pestricted  by  dirpct  b«iny  contnet  or  by  fibnmt*  l>anilii 
ntL'K'hiii^  llie  torn  aiul  linuM'n  riiiiK-lcr«  lu  the  iHtni'. 

In  tl»'  low  fr:ictiin>s  in  cliildnii,  \v(hto  tin*  lim*  apparpiitly  ofiva 
ooiiH'iflc*'  more  or  K-j*'*  witli  the  fpiphyseul  juiR-tton,  the  lower  fmjr- 
nicnt  niiiy  Iw  displaretl  inwiinl,  or  fess  fmpifiitly  outward,  aiid  with 
the  inwanl  (bsplareinent  iisimlly  riM-xisti*  an  anjjular  displacement  by 
wiilrh  the  out<T  jK>rtion  of  the  htwer  rru^^nient  is  hiwervd,  and  tiMtite- 
tiiiH's  a  l>:iekwnn!  displa«^emrnt  of  its  outer  portion.  The  rpsult  of  this 
displueenient,  if  iinr-orrectwl,  i^  tho  anj^iihir  lalernl  deviation  of  the 
hiwcr  fnifrnient  with  the  apex  dmtily   ouLwanl,    which  is  .'flHiwii  in 


Fio.  i:ta. 


Fio.  inn. 


Kur<r«rn»<ltli>iiJ  rriM-|iirr  with  iiiculnr  dl** 
|ilArviuciii,  luarkwl  euLttua  v«nu. 


uutil ;  markcil  cul>lnu  vkhu     rnuii  Tto». 


Fips.  1.12  and  133  and  in  Plates  VI.  to  IX.  The  defunnity  of  lh»^ 
r-llMiw.  fuhilns  vanih,  wliieh  nwtdt.s  U  very  notieenbh'  in  rxtrnKion  and 
ha>^  iitiiidly  UtMi  atlribnted  ^ihdy  tn  tlio  nseent  of  the  internal  c*m- 
dyle  after  it-,  fmelure ;  but  the  aintosi  total  al>»*en<t.' of  snrh  (-ixxMrnpn!*, 
the  iMji^-ssion  of  <»thery  »>howin|r  deseent  of  (he  ext<TnaI  (-ondyle.  nud, 
the  fimliii^  in  wv^^ml  oj>entli(inA  underljiken  to  evtrriHi  the  defonuitj 
have  Donx-inecd  me'  that,  when  mark*-*],  it  \»  haliitually  tlte  rtvultuf  a 

■  HtlnuKHi:  Tubltui  r»ni«,  AnunI*  of  Snrx-,  SvpU.  IDOO. 


PLAfiVn. 


FIO.  1. 

I         !    1 


FIO.  8 


CMtittu*  V«ru«  Mfwr  LoMT  PaFtial  Supmcondyloid   Fmcture  In  Voulti. 

or  Separaiion  of  Epiphyaks. 
I«  ftoAt.     Fig.  St.  rmmr-     Fig.  B.  Motion*,  •ndinfl  abov*  on  posMrtor  ■urfae*. 
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cninpMc  or  |iarli»I  siipnuvtndvlnid  fracliin"  fiillowerl  hy  this  nngitlnr 
displ:irenipnt,  anil  tluil  lliU  i^  pnicli^illy  \\w  imlv  furin  "f  fnirliiit'  iiftrr 
which  it  \n  nt  all  IiUrly  {u  Hcriir  to  tiny  extoiit.  A  iiuiiiIk-T  of  xprci- 
rtiPiM  have  IxH'ii  <JoiTilM*«i  ani!  I  |»ot;stss  thifr  (Fifjs.  121,  132  and 
133,  ami  Plalc  VII.) ;  those  n'prfspnl*'*!  in  Fi^r-  13,1  jiiul  Dale  VII. 
prirrp*i|»<HMl  almost  exactlv  witli  the  (viiiilitioii  ol'  the  Iviiics  pIhjwii  in 
thi>  skiajrrani  (Plato  TX.,  fitj.  I)  nf  the  linih  .*honn  in  Kitr.  VM. 

TiVf>  fnmtal  wi'tions  of  the  .5pcf.i mens  shown  in  Plalf  \\\.  show  no 
trace  of  fracturo,  no  change  in  the  a>rtcx  of  the  jiixta-epipliysary 
n-itfiun.  and  the  otitline  of  th(?  inner  snprncondyloid  riiljre  is  nnhroken, 
hut  more  sharply  riirvc<l.  Tin*  appcjimnce  is  that  of  rlongntioii  on 
tile  outer  xide,  not  of  shortening  un  tlie  inner,  and  8»ggesls>  a  fnic- 

Fio.  134. 
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tnrr  nhmjj  or  elosp  above  the  epiphysary  line,  incomplete  on  the  inner 
side,  with  angular  d)i«plueeinent  UjKin  the  inner  portion  of  the  intenml 

iD<)yle  a»*  a  eentrt*.      Pre«iininhlv  (he  nia«A  hptwtim  the  outer  wmdvle 

d  thf  >iliaft  U  new  hniu-  fiinne<l  liy  tho  nntorn  pfriostenni.  Irlx- 
pcrimcnt  mi  thrr^ulaier  -.linws  that  the  pi>stt'ri'«r  iKirt  nf  (Ik*  perii>-tpiiiu 
may  remain  nntorn  even  when  the  dtsphieenieni  downward  of  the  miter 
part  of  the  fragment  is  con6i*leral)le,  and  it6  presenation  is  even  gniiter 
whin  thi-  fmctun-  in  along  or  elotte  to  the  epiphyseal  line. 

Till'  artery  or  th«'  median  or  museulo-.''iiirjd  nerve  may  ho  torn  or 
t  i.  hut  thif*  injury  is  nineli  Il-ss  freiiuinl  than  might  be  nnliei- 

p  1  ihe  exli-nt  and  diretTtion  of  the  di^plaei  inenl.      In  one  ease 

six  iiionilut  old  1  found  the  niut^'idospind  nen'e  ruptured  tit  the  dia- 
phyM.-al  e<Ige  of  i^iv  fnuture,  and  $ntured  it.  The  ultiniute  result  it* 
not  known. 

In  two  TA-^pj*  of  inwanl  di^iplaeement  of  the  low  form  in  thr  voimg 
I  liave  ptfu  hit^'  sloughing  ol"  ilu-  skin  hy  pn'ssitiv  against  tin-  outer 
anglr  of  thi-  iipiier  fragimut.  .Savariand'  ri'|Mjrl»  Jour  eaw-H  of  up]ia- 
rvni  injury  |/i  the  meiltau  and  ulnar  ner\'e.f  ;  one  recovere<l  sponlanc- 
Mw\y.  one  alUr  operation,  and  in  two  operation  lliiled  to  relieve, 

Bjnnptonu.  The  >tymptomt<  are  deformity,  loss  of  fuiielion,  ahnorm.il 
muhilily,  and  min.  '1  lit'  dcfonnity  may  l)e  mark4><l  or  sliglit,  Ihe 
Ibravr  eHii-eiallv  wlu-n  the  line  of  fru-lure  is  nhliijue  fmui  U-himl 
down VftTtl  and  (^jrvvard  and  the  lowrr  rr.igin<>ni  is  ilisplai-iil  and  tiltiil 
faoekmini  ;  this  caumn  a  prumiiience  of  itie  baek  of  the  elliow  which 

^ftnrnriaad  :  Areli.  gin.  •)(•  tn<^..  1B03,  No.  2. 
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in  riomr  ittagp^  rcs^'mltle^  that  of  n  iHsI(»cation,  bnt  is  rwuUIy  iliiattn- 
guiHlieti  from  it  Uy  noting  that  the  rclatitMis  of  the  iih'cniiKin  ami  epi- 
conilyloB  arc  normul  iin<)  that  thr  lirail  of  tlir  ratlinB  in  in  placo.  In 
tlic  young,  wlifti  the  Hne  u{  fraotnre  |»a.s(ii-s  l»olow  the  inU-ninl  ppicoi*- 
tlylf  iukI  the  hiw<T  fni^-nicnl:  U  ili^iplaceil  iiiwaril,  the  np|waRUiw  im 
the  iiMHT  ttide  i«  that  of  an  intprn:il  hitcnil  tli^hKiitinn,  an<I  the  true 
iialtiri'  of  the-  injury  iiiiiM  Ih-  4K>t4-riiiineil  hy  tlic  it-latioirt^  oC  tht>  h<>a>l 
of  the  raHiuH  ami  the  rapil«>lluni.  The  euHV  nHluction  of  lhi>  backuunl 
digplacement  by  (Irflwing  ihe  Ihxvtl  fon'arm  forward,  and  it*  easy 
rcpnHhurtion  hy  prcsHinp  the  Om-ann  backward  has*  hil  even  ex|H*- 
rieneeil  fJiirfiennn  into  <'rror,  nnil  cniiilia-tizes  tiie  nerewity  of  anni- 
mtelv  determining  the  relation!*  of  the  head  of  tJie  rnduis  and  the 
eapitelliim. 

The  determination  of  these  relations  is  the  Hrxt  step  to  l>o  tjiken  in 
the  exnminatirm  of  most  injuries  of  the  elbow  ;  it  Is  conveniently  done 
by  plaetMf;  the  tips  of  the  thtinib  and  middle  finger  on  the  two  upieon- 
dyles  rcspertividy  and  that  of  the  index-tinjfer  np<m  (he  jtoint  of  the 
olecranon,  and  notinjr  their  w>rres])on(lcnee  nr  lack  "f  correspond  en  ee 
with  the  Dorniul  in  the  |H>sitii>ii}i  of  extension  and  of  flexion  at  a  right 
angle,  onlinarily  using  tlie  other  eIl)ow  in  com|Njrison.  The  bfiid  of 
the  radius  can  l»e  felt  from  onc-lmlf  to  throe-fourths  of  an  ineb  distant 
from  the  i-xternal  epieontlylr  in  tlie  dlnvlioii  c»f  the  wrist. 

Swelling  is  marki-fl  and  uriiionu  ;  ecrhyiniisis  is  usuully  pre^tent  after 
a  few  bourn;  volnntary  motion  is  inhibitt.il  by  |Kiin,  iBissive  molitm 
reKtricled.  Abnonnal  lateral  mobility — addnetion  and  ulHlnetion  of 
the  fore-arm — exists  and  \s  moAt  surely  reei^nized  if  the  trttt  is  modi* 
while  the  elbow  is  extended.  If  the  comlyles  are  tlnnly  gnijtuetl  with 
one  hand  and  the  shall  with  the  other,  free  mobility  of  one  uium  the 
other,  utttmlly  with  cn-pitus,  is  found.  PrcKsun-  npwani  with  the  hnnti 
under  the  flexed  elUiw  cjiuses  pain.  Pn-fsing  the  etindyles  togrtlHT 
tliii^  not  cause  |i;iin  U'tless  the  line  of  fruetiiri!  also  rmi.s  Urtween  them 
(T-fractwrc),  nor  wm  the  eon<lyles  Iw  movwl  indeiH^idently  nf  eiu'h 
otiier.  Pressuri'  with  the  tip  of  the  finger  along  the  snjiraeomlyloid 
ridges  may  d<'te<'t  irregularity  and  (!auw!  [xiin  at  the  jkhui  of  fntrtnre 
if  the  displaeement  i^  slight;  if  it  i.t  marked  the  lower  end  of  the 
npiMT  fnigiofiit  nm  Ik*  nudily  i*e<-ognized,  u?-rmlly  in  fmnt,  nt  or  clnw 
uUive  the  llexun-  of  the  elltow.  K^K-iier,  analyzing  five  ]H'n<oiKil  ir.if^r* 
of  what  he  terms  fiiirlunt  ttuirontliflirti,  which  corres|M)nd8  to  tluit 
def*cribed  here  ax  the  low  form  in  the  yonng.  speaks  of  |»iiin  on  pressing 
the  extended  or  Hexed  fon.>:irm  agaim^t  the  arm. 

Treatment.  In  view  of  the  pmximity  of  the  joint  the  im[i<>rtant  indi- 
cation is  to  -iceiire  n'i»air  without  displaeement ;  ami  the  diHpl:teement*t 
which  threaten  are  tlie  primnn*  nvi-rriiling  In  tlic  higher  fraetun-w  in 
adiillH  mid  tin'  lal<-  hiteml  angular  deviation  in  the  low  ones  in  ebiblren 
(Fig.  132).  Tlu'  overriding  mn  be  eorni-tcl  by  tnietion.  pn-ferably 
with  the  ellM>w  at  a  right  angh-,  uiitl  itw  ni'iim'iwv  illViTtively  itp)»or»nl 
by  niiti*riiir  ami  ixislrHor  mouUUtI  splints,  nr  n  plaster  enctu'^emenf, 
aidiil  sometinu*^  bv  a  weii;ht  atljudied  to  the  fbrcnrra  close  by  tlte 
elltow,  with  the  wrist  snpjviried  by  a  sling. 

Ill  the  low  fi»rm  in  ohildnMi,  which  in,  I  I)elieve,  nractieally  the 
only  form  of  fraelnre  at   the  oUhiw  hi  which   the  dn>ailed  ih-fbrmity. 
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ctihitaa  vani%  is  liahle  to  ensiip,  the  prinoipnl  factor  in  \U  prrKluclion, 
afttT  rLxliirtiDn  itf  the  priiiian'  <Ii.spla<rtMiu'nt,  is,  I  tliiuk,  tlie  action  of 
gravity  when  tin-  forvarm  i«  sttp|Mirte4l  ar:n»*.^  tl»'  fnmi  of  tlie  IkkIv.  In 
expcrinipnts  upon  the  eiulavor  .in<l  in  opoRitlons  to  oorrtH't  tho  doform- 
ity  I  Juive  n-pcatiHUy  socq  the  Uisplarement  ftpi)oar  when  the  limb  wiis 
plmi^l  in  thi.s  position,  and  I  have  neen  one  jiatieiit  in  wham  it  se<>mcd 
probftblc  that  it  t')ok  plaee  within  a  pliLster  cneasornent,  although  it 
n  not  oertain  thut  roilurtion  wafl  nia<]e  and  maintiiincMl  (hiring  the 
applit^tinn  of  the  dnts'iinjr.  ReciimlK'ncv,  with  the  cllww  at  n  right 
an^lr  and  the  funiirni  vertical,  has  always,  in  my  e.\|)crience,  prevented 
it,  witli  the  aid  of  a  thick  cnvehtping  dn-saing  of  guuze  rullern.  The 
confinement  to  l>ed  net-*!  not  la-tt  nmre  tlian  a  week. 

Full  flexion  of  the  elljow,  which  of  lati-  lin?i  been  urged  in  a  itome- 
wlmt  rxa^-ratrd  an<l  micrilieal  way  a;;  the  pn)pcr  treatment  for  all 
fnirtnrej*  at  lite  cllxiw,  nndouht'^'<)lv  hiilds  tlic  fragments,  in  this  form  of 
friM'lnre,  nion'  (irmly  together,  apparently  by  the  tension  of  the  trit^'ps 
thus  pnxlueed,  but  it  eau  it.self  priMluee  an  nnfiTular  <iispla(Tnient  (am-x 
Imi'kwanl), ai<  Khown  in  Plate  XIL,  and  of  eours4>  it  \»  vuluele»8  nnlcHa 
Oiiti-cttleiit  re«]iietioii  is  made. 

Ill  f-{>ni|M)unit  fnietun-s  I  always  use  vertienl  enxpension  of  the  lindt 
for  nlKiut  a  fortnight,  imle*«  the  wound  healfi  pooner.  Tt  is  of  gmit 
valtK*  in  controlling  reaction  as  well  as  preventing  gross  displaeement«! ; 
minor  atljutitmouts  can  8ti]l  be  made  after  the  wntiud  has  ht^led  or  has 
Ui'iiine  unim|Mirtant. 

In  several  cases  of  low  fnieinn!  in  the  vonng,  after  the  lapse  of  fmni 
four  wHekH  to  six  nmnihs,  I  have  e.\|>ow«i  the  rvginii  ihroiigli  an  exter- 
nal lateral  ineiitioii,  cut  away  all  new  Ihiup,  fniil  the  lower  fnignieul, 
and  brought  it  Iwck  into  plaee  with  full  restoration  of  form  and  func- 
tion. ( )ejmsionnIly  a  second  incision  rm  the  inner  Hide  is  nee<le<l.  In 
»ime  oltl  eases  the  deformity  haf  been  relieve<l  by  excision  of  a  wtilg)-- 
t>li:ijMHl  piece  froui  tlie  uiiter  side  of  the  humerus  jnst  abfivc  the 
epiiiiixlvlc,  thus  bringing  (he  lower  fnigmcnt  into  line  with  the  shaft. 
The  Kime  cinilil  be  dnm-  in  ease  of  angular  displacement,  n|H'X  forward, 
aiwi  then'by  tJie  hand  would  b(>  brought  nearer  theshouliler  in  full 
flexion  of  the  joint. 


B.  Fractures  of  the  Internal  Epicondyle  (Spitrochlea). 

Bv  the  epitroehlea  is  meant  the  pnyi-eting  spur  of  Ihiuc  on  the  side 
of  tile  tnvfdea  ;  itfl  lower  limit  is  sluirply  detimnl,  but  above  it  is  eoii- 
tinnotis  with  the  i-ondyhud  ridge. 

The  fir*t  author  who  called  attention  to  this  fracture  waft  Granger,' 
in  I8Ift.  It  is  more  common  in  eiiildren  than  in  adultii ;  often  cas<rs, 
not  a.<tf«orLali>4l  with  dislocation  of  the  cIIkiw,  treatiil  in  the  House  of 
Ui'licf  in  Iwn  and  n  half  years,  the  ages  were  one,  five,  ten,  ten,  fonr- 
iM-n,  wventecn,  twentyH-ighl.  (hirty-fonr,  and  forty-thn-e  years.  The 
Inu-tnn'  friNptently  ae<-onnKmics  ilishwatinu  of  the  cIIkim,  Iw-ing  irnj- 
ibc«it,  I  think,  by  the  pnll  of  the  flexiir  nniseli-s  of  the  fonarni  which 
Atlocluil  to  it  ami  wliieh  an*  put  upon  the  stretch  by  the  forcible 
•  UfMRvr:  Kilinburith  UL-dlokl  aiitl  Sar|[lra]  Jtuirtial,  vol.  xiv.  p.  IM. 
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alnluction  of  the  form  ivhicit  is  so  common  u  first  bicp  in  the  prr>- 
(htction  nf  a  hnrkwanl  or  niilwani  ilinhiratirin.  In  cawH  nol  tliiit* 
compIicntiMl  tho  i-aiist'  apptars  ronimonly  to  l>o  extoniiil  violence  arling 
tlin'<tly  ii[Hin  (he  hack  tif  tin'  (-pitHH-hh-ii. 

Sjinptoms.  The  symptoms  van-  Honn-what  with  tlic  size  of  tlie  frag- 
nu-Dt,  f"r  when  tlie  latter  i-t  small  it  is  hehl  in  placp  hy  Ihp  iinloni  |kip- 
tion  of  tlic  muscular  attaelimciit.'*  upon  it  jinil  the  ailjoining  Iton**,  hut 
when  it  18  large  enough  to  inohule  the  grcator  part  of  the  attaelinient 
ilirtplarement  t;ikrrf  placi-  downwanl  and  forwani  in  the  diretrtion  nf  the 
muscles.  If  tlie  tiwellinp  is  not  too  great  the  fi-agment  ran  he  !«'iz«l 
Fio  ISA.  between  the  thimib  and  finger  ami  moved,  usually  with 

crrpitu.4.     Kmrhyniosii^  \h  coinnion,  and  the  funetiontt  of 
the  joint  may  he  dimini.-ihed  hy  |>itin  or  the  fear  of  it. 

In  a  few  ca-ies  the  ulnar  nerve  ha-*  been  injured  hy 
the  oriy:inal  violence  or  irrllateil  hy  pressun?  of  the  dis- 
plaee<l  fragment   or  a  jxirtitui    of  eallu^.     In  tliree 
Granjecr's  eases  there  was    partial  parolysi*  of  motioa' 
anil  ficniiation  in  the  region  supplied  by  tlie  ulnar  Dcn'c^ 
and  re]»eate<l  cnim  ofvesieles  formed  upon  the  corre- 
8pondii]^  |Mirt   of   the   hand  during   the  two  ur  three 
months  following  the   injury.     All  the  symptoms  diti- 
appcjired  after  a  time.      Uiehet'  observed  a  eaae  of  fntr- 
turo  of  the  epitrochlea  with  disloeation  of  the  elljow 
rrutiure  .J  th«   inwani  due  to  a  fall  ujion  the  ioc.     After   reduetion  of 
inuniai    tploon-  the  dislwation   the  ulnar  nerve  vrtiit  fount!   to  Ihj  com- 
dyieofihtboimw   plotely  wimlvzeth     A  monlh  later  the  little  fing-T  was 
(UruT.)  **"    insi'nsitive    Unit    the   iKUient    amu>iei|    niniMll  an*l 

amazeil  his  play-fellowrt  hy  holding  it  more  than  a 
minute  in  the  tlauic  of  a  eamlle.  The  deep  burn  which  wan  the 
retfult  took  flcvcnd  weeks  to  heal;  aftt-rwanl  senMhilily  returned 
graduallv  andl>e(Tame  iH>niplete. 

Detiue^'^  was  consulted  hy  a  man  suflenng  with  an  inten8e  neuralgia 
of  lh(>  ulnar  nerve  following  a  fall  U|Mm  the  ellKiw  three  months  Iwfore. 
He  reci^nizc*!  ileformity  of  the  cpilmehlea,  made  nn  incision,  and 
found  the  nen'e  hy|ierln)[)hi<'d  and  resting  uiion  a  bony  prominence 
formed  by  the  e|iilriM>hleii  dii^pliuiNl  and  nnitiMl  in  its  false  pomtioD. 
The  pn>jeeting  iMirt  of  the  bone  was  exciseil,  and  the  neundgia  ceased. 
Treatment.  The  trealtnent  is  simple:  immuhilization  of  the  elliow 
in  the  Ih'xiii  iMinitiori  S4»  ax  to  relax  the  muscles  that  arise  fnim  the  eiH- 
triMThlea  anil  thus  diminish  the  forre  tluit  tends  to  draw  it  forwnn)  nii~ 
downward.  It  is  futile  to  attempt  to  keep  the  fragment  In  place  liy- 
pressure  uikui  it  fmm  the  outride.  Kven  if  It  remains  displaced  down- 
wan!  and  forward  the  deformity  is  slight  and  entills  no  l.ws  nf  funetion. 
Imn)nhi1iz.-ition  should  be  maintained  until  con.-olidiitioii  luix  taken 
plai*e,  the  length  of  time  necessary  for  whieh  varit-s  with  the  age  of  the 
[Kitientand  the  extent  of  tlie  nnreilnced  displacement.  Inchihiren, 
and  without  ilisphuximcnt,  union  is  Hiitticiently  firm  at  the  end  of  t4*n 
days  lira  fortnight  lo  allow  spliiit.>«  to  Ik.*  laid  aside  and  the  arm  to  l>e 

>  lUdti't :  AiiRtaiiiir  MiMlrn-ThirurKkiili'.  4tli  mI..  p.  072,  n<it«. 
"  DwBot :  IHct  de  Mvd.  et  Cliir.  I*ntii|oef,  ut.  Undo.  p.  721. 
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oarriod  in  %  slmg,  and  In  three  weekn  tiie  arm  raay  he  left  untiiipporte<I 
and  free. 

In  a  few  cnses  the  fragment  has  been  excised  bccniisio  of  piiin  or  (cur 
lest  it  should  interfere  with  fiinrlion  ;  it  Iiu8  also  iKjen  i)n)i>oM><l  tu 
secure  it  in  place  hy  trans6xl[»n  with  a  pni  or  by  Inei^ion  lUiu  gutnre, 
bat  the  mea^tire  neenis  wliotiv  uimocessarv. 


/  #  '  1 


C.  Fractores  of  the  External  Epicondyle. 

Thijiifta  much  rarer  accident  than  the  prece<ling;,  and  aH  the  fraf^ 
nient  that  U  brokrn  ofl'  is  smiill,  and  as  tlie  cniisc  apiH^.trs  to  ho  always 
dir»7t  violence,  which  is  usuuily  acciMnpuniul  hy  hrui^in^  iiud  swelling, 
the  exact  nature  of  the  injury  may  easily  \yas»  unreco^iixed.  An 
attati>micaldemon.stratinn  (d*  the  fracture  has  never 
been  made,  except  in  connection  witli  more  ejiten-  Fio.  lAV 

five  fractures  of  the  pIUjw. 

In  the  sense  in  which  the  term  is  here  used  the 
epicundyle  U  the  small  prominence  above  and  on 
toe  outer  aide  of  thecapitellum.  compoK>d  in|uirtof 
bone  formed  about  a  separate  centre  of  oi>.>ir)e:itinn, 
and  in  part  of  the  projecting'  {K>rtion  of  the  shatl  or 
condyle  itwif.  To  it  are  attache*!  the  external 
literal  liptinent  uf  the  joint  and  part  of  the  ex- 
IriiMir  niuhch*^  of  the  fort-:iru]. 

M(Mtsui]f^nitfleny  the  pftHsihility  of  an  extra- 
articular fraclnre  of  this  part,  and  ^oup  all  fmc- 
titreK  of  the  rt^on  at>  of  the  external  condyle. 
Aiwtoniically  sprakinp  it  is  certainly  pofJiiibh- for 
fioch  a  fracture  to  occur:  the  epioi^ndylc,  though  fpict.»,ijrie  ..r 
■nail,  Ls  Mill  large  enough  to  lie  bntken  in  such  a  "^  ^  ' 
wav  that  the  line  of  fracture  may  lie  entirely  outside  the  joint 

Uurit  d(?wriU'H  iw  extra-articular  fractures  of  the  external  epicon- 
dyle  two  •ip('<Mmenr»  pn'f«r\'wl,  the  one  at  CJiessen,  the  other  at  nerlin. 
In  each  (In*  fnictnrc  ha^  united  \rith  considerable  displacement  ilown- 
wanl  of  the  frapnicnl.  winch  apjH-ars  in  the  de>ierij>tion  and  fipiire  ( l*"ig. 
136)t'M>  Itirp'  U\  have  Imh-u  entirely  uxtni-arti<Mdar.  Still,  his  [tersiuud 
«xnmin»ttoii  of  the  spoeimenp  was  more  likely  to  lead  to  a  correct 
opinion  tif  them  than  a  \crhal  description  or  a  figure  is. 

Then?  i-  little  t<»  Iw  lidded.     The  cause  must  he  direct  violence,  or 

IHMKihly  forcihh'  adduction  of  tlie  foretirnt  acting  through  the  lateral 
ifcnnient;  the  displacement  must  be  slight  and  unimportant;  (lie 
iKalnieJil,  T&X. 

r>.  Fractures  of  the  Internal  Condyle. 

'T\if-  line  of  fracture  nms  from  a  point  on  the  inner  bt>rder  of  the 

3iitnM>hlea  or  of  ihc  ri<lgo  aliove  it  downward  and  nutwanl,  ending  on 
If  fMitiT  half  of  tlic  lower  part  of  the  troi-hlea  or  at,  or  even  a  little 
hcyond,  itfi  junction  with  the  caTtitelhnu  i  F"ig.  137). 

Tlie  common  r-ausc  appear?-  tn  Ik.*  vi«.ilcuL*c  acting  from  lielow  upward 
upon  the  tn>ch1ea,  a^  in  a  fall  upon  the  flexe«l  cIImiw  or  by  forced  adduc- 
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tion  or  nbdiictinn  of  the  farearm,  turning  upon  the  head  of  the  rmlil 
a-^  a  wnlrc,  iiiiil  breaking  off  the  cfindvle  by  forcing  It  upward  or  bark- 
wanl  or  drawinj;  it  downwiinl  «)r  forward. 

The  fragnipnt  may  lie  diKplacod  in  any  ai'  these  dirifrtioni*,  and  mav 
al.so  be  rotated.  A^t  the  ulna  rcnmins  nttnche<l  to  the  fragment  and  m 
itjielf  held  \n  place  by  ilitattu^-hnu-nls  to  the  nidhm,  tliedihplacement  of 
ihe  fmgn)ent  cannot  Ik*  proat  unless  there  is  associated  rlif»|oi'ation  of  the 
r.nliu8  from  the  <\'ipitelluni,  lu*  iKreuHioiially  observed.  A  lute  dif- 
plneenient,  similar  in  effect  to  that  ol>served  at'Ur  siipracimdyloiil  frnc- 
tnre,  amy  oecnr  hea'  also;  ppfssurt*  upwiml  apiinst  the  fli'Xe<l  rllwtw, 
as  by  u  Fiung  hUng,  in  transmitted  Uirough  the  uleeranun  to  the  fnig- 

ment  and  raises  it  alnive  it>t  pn>|H>r  phu%, 
tlins  ehanging  the  direction  of  the  iRine*- 
ver^  axis  of  the  joint  and  isubslitutiu^  ad- 
duetiou  of  the  forearm — cubitus  varus— 
for  the  slijfht  normal  alxluction.  Pi»*»ihlv 
the  contraction  of  the  triceps  and  bnudiiulis 
autieus  nuiy  aid  in  pn>ducing  this  rcj-ulL  I 
believe,  however,  thi«  is  a  much  li^sw  fre- 
quent cause  of  the  deformity  than  displace- 
ineni  after  supnicondyloid  fraeture. 

The  swelling,  as  in  mi«t  of  these  frac- 
tures at  the  elbow,  is  uniform,  rari'ly  more 
niarkol  on  the  side  ()f  the  injury  exwpt  at 
first  ;  loss  of  function  is  niarktil,  the  arm 
generally  being  held  at  an  angle  of  atMiut 
125  degrees,  ami  the  range  even  of  iiu-t^sive 
motion  without  anirsthesia  \»  n^trieted. 
The  characteristic  symptoms  are  independ- 
ent mobility  of  the  condyle.  u.sually  with  crepitus,  jmin  on  pr*")**- 
ing  the  <Tondyles  together  an<l  <>n  prnssnn*  Mitli  the  tip  of  the  HnpT  at 
tlie  pi>inl  where  the  line  of  fracture  eriMwos  the  suprjc<»ndyloid  ridge,  and 
sometimes  an  irregularity  in  the  line  of  the  ridp-at  that  jxiint.  The  in- 
defM'udent  mobility  is  recognized  bv  grasping  the  fragment  between  the 
thumb  and  fingers  and  moving  it  sligjitty  baekwanl  and  forward  while 
the  I'ther  condyle  autl  tlie  shaft  are  hehl  with  theother  hand.  Pain  ean 
also  be  eansi'd  by  pressure  upwani  ag;iittst  the  olet-ninon  nr  Imrkwanl 
through  the  forearm  while  the  el!»ow  is  partly  flcxcl.  If  the  lind>  can 
Ih;  fully  extended  abnormal  latcnd  niobilily  of  the  fon-arni — .tddutiion 
and  abduction — is  fonml,  e«i>e<rially  alxluction.  The  same  mtibtlity 
exists  when  the  j<»int  is  more  i>r  less  flexed,  but  the  ol>«ervation  cannot 
be  .safely  made,  at  least  in  the  young,  Iweause  of  the  diflirutly  of  dis- 
tanguuhiuK  Ix-tween  it  and  rotation  of  th«>  hnmeni.^  ;  fult  extension  is 
neoeMan*  for  the  test,  and  this  ean  rarely  l>e  had  exi-ept  with  the  aid 
of  general  ana?sthesia.  The  relations  of  the  epitriteblni  antl  tip  of  Ihe 
olerranon  are  pre«(!r\'e<l,  and  their  elevation  or  displacement  liaekwani 
with  referenct"  to  the  external  epieondyle  is  generally  U*o  slight  to  l»c 
reoognized  through  the  swelling, 

AMMM-iateil  ilisl(M-:ition  nf  the  nidins  from  the  eapilellnni  ts  renigniiwd 
by  ilir  pn*j4en«e  of  ilft  head  lielow  and  iH-biud  tlie  outer  ccmdyleuud  by 


r|ip«r  and  lower  limiu  of  fmciure 
of  tbc  liit«ni«l  riiiiflrlr. 
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irktil  displw«mciil  backuiinl  of  tlic  internal  (MXidylc  oikI  ulecm- 
n<tn  wliidi  ]i-uvi>  Iht.-  onttT  coiidylL'  and  luwvr  eiiil  of  (he  fiJuiH  a8  an 
easily  rctii^iiixabU'  iiromiiicixx^  in  lli<>  f1<'xun'  <*!'  (lie  joint. 

Tlic  main  point  Ui  Ik'  rtinsiden><l  in  tlie  trtiitnii-ht  Is  the  correction  or 
pn-vi-ntion  of  siirh  disphtct-nivnt  u.s  would  hiTioiiMly  inttTft-re  with  the 
fnnt'tionn  of  thf  Joint  or  the  a[)|>earancc  of  iht!  lind),  noluMy  the  u.^<'i>nt 
of  the  comlvlf  by  which  the  axis  uf  the  forcjinu  would  Ik.*  dini-li-d 
inM'ard  (mhluetioii).  The  fragment  ih  too  HiniiU  tn  be  acted  uiKin 
directly  by  any  dreftsing,  and  it*  pottition  niu!*t,  therefore,  be  eoiilru!le<i 
through  the  uluu  lo  which  it  \a  iittachct).  Oi-dinurily  thin  nm  l>c  xxUts- 
fuetorily  done  by  a  Itxiil  dres^in^  with  tlic  elliow  at  n  ri^ht  ari^lc,  eitlier 
a  tin  p<i>terior  splint  tir,  pri-fenddy,  ii  moulded  one  or  u  plaster  i-nwiM'- 
mcnt.  The  ess<-(iliul  {Kunts  are  that  the  fcagnieut  ^ihtiiild  be  kept  well 
diMvn  in  place  while  the  dre.<«ing  xa  hanleniiig,  ifa  luonhhi)  one  i^  n>^tl, 
and  that  it  shmdd  n<tt  )x-  pn>se<l  npwani  during  re|mir  by  the  Itandagc 
which  sup|>ort4  tlie  forearm  ;  this  bliuuld  lie  near  the  wrist,  not  under 
the  cIIhmv.  Full  llexton  and  full  extension  of  the  j'lint,  which  meait- 
undily  c«>ntnil  the  [K)silion  of  (he  I'nigntent  by  the  tension  of  the  jmjs- 
terior  and  aiiterinr  jiortiiniA  of  the  eapsiilc  rcsinvtivdy,  have  Iktii 
n.vi>mmcnded ;  in  ejieli  jHisitiou  tiUiiig  of  the  frugnieiil  .sontetimes 
occurs.  Full  flexion  itt  a  much  more  convenient  altitude  than  full 
cxlenriion,  tndcKs  the  iiutient  is  kept  in  ImxI:  but  it  is  no  more  eoo- 
Tenicnt  tlum  reelangular  flexion  and,  I  think,  gives  no  niort*  seenrity 
fl^inst  displjiecnicnt.  It  is  nsiKilly  d<'simb!e  in  fnietnro  eomplicatetl 
by  di.>iloc:itioii  of  (he  ratlins,  in  onh-r  to  opiK»H.'  nHMirrifniH*. 

If  the  fragment  iM  n>tateil  or  lilted  an<l  aninut  othenviHe  be  bn»ught 
into  place  it  should  Im?  expoH?«l  by  an  incision  ;  advantage  may  be  taken 
of  this   to  fix   the  fragment    in  place  by 
prriost4':d    HutureH  or  even   by  tmnHttxiun  *^'"-  ^^• 

vrith  a  pin. 

Immobilij-iitinn  is  rei|uired  for  about 
ihree  wct-kj*.  a  sling  for  another  wwk,  an<l 
thcti  the  limb  alutndnne*)  to  natural  use 
witlitput  n^rttxl  ]i{iHsive  motion  :  the  latter, 
for  ri':i.'«UH  given  in  Chapter  Vtl.,  ih  more 
likely  to  do  hanii  timn  gfMxI.  for  it  may 
iDcrvaM*  the  irritation  wiiich  pruvoki-s 
ovrrgmwili  of  <>aUiifi.  Even  with  satis- 
factory r»-durtion  the  range  of  mutton  may 
lie  dimiuiflMHl  by  l^IIus  obstructing  the 
utwnintm  or  eoronoid  fosnu. 


V\  Fracturea  of  the  External  Condyle. 

ThejM"  are  much  nK»rec»»mmon  than  frac- 
tufi'^  of  the  iittrmal  ix)ndyle,  .-ind  much 
mi>re  fni)Uent  in  the  young  than  in  adnlis. 
Th«'eaii««'  iw  a  fall  u|mhi  (In*  Imnd  while  iheellxiw  \<^  flexed  or  upon  the 
inui-r  and  (»r>r>leri<»r  portion  of  tin-  flexed  elbow,  or  forcible  aildni'tion  of 
fortarm;  in  the  tirst  tlic  fonx-  \a  LranHmittvd  tliruugh  the  radius  to  tim 


l.lnrs  uF  ftwtinrv  uf  calvmU 
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cajiiti'lhim  in  a  liackwani  ur  bitckwani  iinil  iipwanl  dirrction,  in  the 
second  ilirongh  the  oUfmnuii  upward  and  oiitwant  :i<^.iinht  tin-  uiilur 

tdope  of  tlif  inK-hlca,  and  in  llit-  tliini  it 
nctn  hy  uviilsitjM  tlimugli  the  exd-riiul 
latcnd  ligament  and  thn  niiiM::l»^ulUurhiH] 
lu  the  c(«idyle.  1  have  fituiid  it  wwy  to 
prnduro  ihr  fnirtnn-  by  addurlitin  of  the 
fstendcd  lorfarni  in  lnwliw  of  thi-  yuun^, 
or  l»y  a  Idow  iiiKm  the  palm  with  the 
clhuw  Hexed  at  a  right  angle  (Fig.  122). 
I  n  one  or  two  c:ui«  I  Imvc  thought  the 
eaiiH.-  was  a  blow  upon  the  back  of  the 
CDiidvh'. 

The  line  of  fnw-ture  nins  olili(iuely 
iVoiii  the  outer  ridge  of  the  hniiieni^ 
above  the  epteondylc  dowtmanl  uiul 
inwanl  into  the  joint,  ending  nsnally  in 
the  grrwve  of  the  iroehlea,  iiiincidinj;  in 
pari  at  leat-t  with  the  (?piphyse:d  line  tc 
that  the  fragment  eoniprises  the  (iipitel- 
liitn,  the  outer  portion  of  the  tnx-hlea, 
;md  |H'rham  the  epicundvle.  in  the 
adnlt  the  line  MH;ni»  tti^itally  to  extend 
(ioniewhat  hijrher.  As  the  fnipnient 
remains  atlaehnl  to  the  r:t<liiis  and  uhm 
bv  the  lati'ml  ligament  and  i-npsuh-.  the 
difiplaecmont  is  nsually  slight  when  the  forearm  is  in  iti?  pro|)»T 
{HMiitiou,  but  tliere  is  tendency  to  tilting  (tlcxion)  of  tlie  fmgnieiit, 
and  Komeliniet^  it  im  markedly  rotated  about  one  or  aiiotlier  axiH, 
wi  far  in  ime  of  Koeher'n  e:i?«>s  and  one  of  mine  that  the  fnietnnil  fiur* 
farv  liiokcd  Miitwanl,  and  in  two  of  mine  upwanl.  If  the  ft>rearm  is 
ahdueted  the  fr.ignieni  ifi  di«place<l  Uiokwanl  or  iipwanl  and  ontwanl; 
if  adilnotiMl,  forwanl  or  downwanK  If  the  ellnnv  \n  («inuiltani>*tn.<^ly 
di^iloL-ated  baekword  or  outward  the  fragment  a<-eompauieH  the  nu)iu4. 
A  late  eonditiun,  wmetimoa  fonml,  Mueh  lut  that  shown  in  Fig.  141, 
anil  tisnally  altributi-«l  to  n  prininry  diriplaeement  left  nneorreetefj^ 
opiwars  III  ine  to  !»•■  <lue  more  prohalily  to  arn-st  of  devi'Ioptnenl  at  the 
Im^*  of  the  eapilellum.  This  eondition  lead?^  to  marked  ulHJuction  of 
tlie  forirann— euliitiiH  valgiH. 

Swelling  appears  first  on  the  onter  side  and  then  l)erom<'*t  nniforni ; 
eccliymo4«is  B|>|«'ars  below  the  etMidyle,  or  on  the  inner  side  if  the  {Kitieitt 
li:tt  remainiHl  in  Ix-d  with  the  arm  ahdueted.  I^ohs  of  function  is  mA 
so  marked  a»  in  fracture  of  the  internal  enndyle;  i»ain  is  felt  on  pri"^«t- 
ing  the  bn>ken  eoiidyle  agaiutil  the  sliafl,  inwanl,  upward,  or  forward; 
also  (m  presstin*  wfth  tlie  ti]i  of  the  finger  on  tlie  ridge  eli»se  aliove  the 
epieondyle.  Abnormal  mobility  appCArfi  us  oddiieiiun  of  the  forcann 
(aliM>  iKiinful),  witli  less  or  no  niMlnction,  and  ean  sometimes  Ik-  reetitr- 
nixeil  by  gni^'ptiig  the  fnignient  Ix'twis'n  the  thundi  ami  finger  and 
moving  it  baekwartl  and  forwan)  while  the  shaft  i^^  firndy  held  ;  crepi- 
tus niay  be  |H'rccivcd  at  the  tvime  time.     If  the  fragment  iii  notably 


GlpcHTni'iilul  rr.ji  tiinitri-xtiTiiiil  roii- 
<ly1c-  Sy  «  lili'W  I'll  Un-  iMlrri  ul  tb« 
buDd.  cllxm  tlcxed  U  rlittit  UKlc. 


Iklctun  of  exMrnil  roodylc  uf  luimoni*  « iili  •tU|>ia('fni<;nt  (IuwdukM  «nd  Inward  and 
focvxntJctv  <)t)>lvc«tIot)  liiwaril  i>r  titna. 

in  clow  rplatiou.4  with  t\w  Iieai)  of  the  mHiuH  bchimi  and  nixtve  its 
[3n)[>er  pfv^ition.  Thn  much  rarer  dislocattun  outward  could  be  recog- 
nijunl  ill  likf  uKUiiiL-r. 

The<lif1i<'ii)iv  ill  tri':itm(>iit  lias  nion;  in  tlii'  n-«lurti»ii  of  diMpW'i'nicnt* 
if  it  ia  nuirkt^i,  tlmn  in  thi-  iiisiintc nance  of  the  pmper  piksition  if  tlmt 
is  aecurwi.  In  iniist  ca9C»,  ihos*;  withttut  nineh  di^pluceaienl,  ininiobll- 
ijsition  fi)T  tliriH'  weeks  at  a  ri^ht  anyle  I>y  a  [Kwtt'rior  mouUled  splint 
in  Millirirnt,  iililtoii^li,  of  (tiiirse,  paiiM  m»M  ue  taken  U>  make  rt^luc- 
linti    0!^  ntinpl<*te  UN   )>«i!^sil>le. 

When  the  fmgnieiit  ha.--  hiilVcred  one  uf  the  rarer  dt^ploi^enients  by 
ri>t:itinn  it  ia  p'lienilly  liiiposHihIe  tn  reiiton;  it  to  yAwe  without  an 
rijicnttinii.  In  tttive  sneh  ciiftes  I  iiiK'ne^l  the  joint  by  mi  ineision  on  the 
aul«>r  »>ide  ami,  with  etiti^idL'rahle  didii-iiliy  in  two,  lunied  the  fragment 
hurk  into  plat'i-  and  oblJiin(><|  a  j^mkI  n>?«iilt.  KiK^her  twire  exeisctl  the 
fnt;;inenl  iitidtT  -iiirh  eiriMiiu*tt:)n('eri,  and  reiwirts  a -satistactury  result; 
b»tth  wen-  old  eux'-i,  and  one  of  tninu  wo?*  two  monttis  old. 

Ju  two  vid  (suex,  uuu  u(  iheiu   nith  diisplaceiiieut  of  the  fnigmont 
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downward  nnd  inward  and  partial  difllocation  of  the  ulna  inward,  the 
other  with  displacement  upward  and  backward,  I  detached  the  frag- 

Fio.  141. 


Fracture  of  external  coDdjle ;  late  result.    Cubitus  Ta^ui.    (HsLrssiCH.) 

mont  with  a  cliisel  and  brought  it  back  into  place.     Primary  union; 
considerable  improvement  in  function. 

F.  Intercondyloid,  T-ahaped,  or  T-shaped  Fractures. 

These  fractures  are  commonly  caused  by  great  violence,  and  conse- 
()ii<>ut]y  are  often  (H>mi)ound,  either  by  the  direct  action  of  tlie  violence 
u{M>ii  tliu  skin  or  from  within  outward  by  the  shar|>  end  of  one  of  the 
fnigmeuts. 

Ill  many  the  iiuiin  line  of  fmctiire  i.s  the  same  a-s  in  supracondyloid 
fnu-tiire,  with  an  udditiuiml  line  iwHsiiig  down  into  the  joint  between 
the  condyles ;  in  the  others  the  variations  in  the  form  and  extent  of  the 
fracture  uiul  the  degree  uf  displacement  are  ver)' great,  the  essential 
features  being  the  sei>aratiun  of  both  condyles  from  the  sliafl  and  from 
each  other,  the  variations  appearing  in  the  number  and  position  of  tlie 
fragments  and  lines  of  fracture.  Wlieu  the  fracture  between  the  cou- 
dylcs  is  a  mere  tissui*e  the  condyles  remain  together,  and  the  displace- 
ments an;  those  of  supracondyloid  fracture;  in  the  other  cases  the 
displacements  an^  too  varied  and  irregular  for  classification  and  the 
condyles  may  \w.  widely  seiwrated  from  each  other,  the  olecranon  pass- 
ing ii|i  iM'tweeii  them. 

(Vrasionully  the  ner\'es  or  vessels  crossing  the  front  of  the  joint  are 
torn  or  compressed. 

Symptonu.     The  symptoms  in  many  cases  are  those  of  supraoondy- 
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tih\  fnictiirr  with,  in  uiMituiii,  imlciKMidont  rnnl.ility  of  the  foriclylcs 
iiiwiii  tacli  (ither  and  |)uin  wlit-n  thuv  arc  |trfs.-*t<l  tugfihor.  In  niM* 
u  ilh  the  nittre  viirktl  <lit^|ilac<.>U)cnU  llif  clefunnity  la  gn-iit  uikI  tlio  inile- 
|N>nih'nt  mithility  of  tlu-  rnnilylcs  upon  rarh  olhiT  jind  (he  shaft  \s 
iwidily  ret-ogDUUxl  if  they  can  be  gnisjKrd  through  thf  swulk-n  tissues. 


Fio.142. 


Fu.Ul 


lni«rc«nil]rkiU  fr«cttiT«  of  ibc  hnmenu. 

lOlTRLT.) 


Intercuudflom  tnotun  uf  Ibe  buioenis.  ' 
From  Tlew.    (Guntr) 


In  reflppct  of  trentnipnt  mnrh  timt  hac  hvt-n  naid  nf  that  (if  siipm- 
ooodyloiu  fraclurt-  can  ix*  rt-pwiU-d.  Casesi  with  ctmuniniitinn  and  mnch 
di-plai-t'int-nt  an:  <|uil(r  certain  torrsutt  in  niurkixl  liinitatinn  of  niotioa 
in  the  joint.  Utninrtion  by  nnmintdatiun  thrungh  (he  nnhroken  likiii 
is  Inr^ly  [tn»Menmti('aI,  and  ihe  linih  shnnhl,  thert>fore,  bo  kept  in  the 
attitndc  which  Mill  lie  nio^it  u.«efnl  if  .stiflncss  re.«iidt.s.  In  niaiiitaininf; 
rrtlnctinn  I  have  Ui>n  N-st  satisficfl  with  plaster  splint.'^,  anterior  and 
poslcriiir,  hehl  snnjriy  at  and  alnive  the  omuyles  while  tht-y  wire  lianl- 
cninp.  Vertifal  sujtiM'iision  (KH-uttionally  thwj*  wi'll,  ('sp*'ciallv  in  i-ttni- 
p'.Mind  fnuinn-M,  but  I  liavc  never  continue*!  itf*  ur^^  for  more  than  about 
Icn  dayji,  n*wirting  then  to  niouKled  splintu  with  the  elbow  flexed,  and 
with  fresli  nihictiun  if  necc-^sar)'.  Tben^  is  of  hite  n  distinct  U'tn\*txuy 
Inwanl  o|ii>ntiiou  in  furh  cilhi-.-^  with  llie  object  of  .-^ulurin^'  or  pinning 
the  fraginent-  in  nhiiT',  hut  it  nul^l  Ik*  rcnnnilieretl  that  an  ideal  nMura- 
tion  i.^  liiT  fruui  always  priMJucing  a  similar  restoration  of  fiuu-tiuu. 

In  eumpound  fmcturea  it  niuy  MonietiuK^  be  ailvisdile  to  rctnove  some 
tin*  Hmaller  fragnientji  or  cut  off  sharp  ends ;  and  in  uue  case  in 
Vhicfa  the  fragments  couhl  not  otherwi.-**  lie  held  ti^-ther  I  tniiLslixed 
theiu  with  a  h>ug  drill  which  was  left  in  place  for  a  fortnight.  Kuclier 
reoocniiuni<U  Hw  removal  uf  t!ic  exli-rtiai  conilyle,  on  the  ground  tliut  it 
&cititat«i  tlmituigv  and  fn^ure?<  a  gn-utcr  ruiigif  of  mutiun  witbunl  trvri- 
oiuly  diniiutjihiiig  tjie  stjibility  of  the  joint.  Oecohiiinally  it  liah  seemed 
wlvb^kble  to  n'inove  both  condyle*^ ;  the  rranlting  joint  is  likely  to  be 
tTtMibbiiumely  Uhu-*.;  allliuugh  not  60  much  so  us  when  the  olucrauon 
aW)  Iim  been  reniuvod. 
17 
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(t.  Separation  of  tbe  Epiphysis. 

To  the  account  nf  tlie  flovolopnieiit  of  (he  epiphysis  previmittly  piven 
(p.  2iy)  iriiisl  1k'  ndJfil  that  tliL*  views  of  others  difler  thert-tniiii  in 
Bunic  iniiHtrtaiit  delail.s,  :)ml  that  sonii!  of  tliu  ap|H>arant-es  ^huwn  on 
section  ran  l)o  explainol  only  on  the  t!iipposition  that  thi*  devclopnient 
(fHtpcrially  of  thi^  tnK-hh>a)  ililfcra  widely  in  in<Iivi<hialH,  or  I  whieh  MM.<ntH 
tn  njc  more  prolKiblc)  tliiit  the  setrtions  have  U'en  nimle  in  (iitVercnt 
pianos.  The  neeounts  wliieh  swm  must  trustworthy  represent  the 
trorhU'nr  (Kirtiun  of  the  epipliynis  an  remaining  wholly  i-nrtila^^inous 
much  longer  than  the  other  portions,  and  as  having  n  conrave  upper 
suriiiee  which  steadily  dec|}ens  so  that  iK-fore  its  union  with  the  diapli' 
vsis  it  has*  InTonie  a  ri'latively  thin  sjuuMT-like  sade  rapping  a  projeet- 
ing  [Kirtioii  of  t}ie  shaft,  and  is  wtnui-cted  with  the  capitellum  on  one 
side  Jind  M-ith  tlic  epitn<chlea  on  the  other  only  by  a  thin  neck.  This 
scotns  to  make  the  s4-paratioit  of  the  entire  epiphysis,  with  or  without 
the  opitr<H;hlc:i,  in  one  piet^  from  tlie  Hhafl  vory  improbahle  except  at 
an  early  age ;  that  it  has  thus  been  separated  '\a  demonstmted  by  a  fi-w 
s|H-eimen.s,  but  the  diagnosis  in  the  great  majority  of  sup{Mi.-<ifl  ca.H^ 
rprttri  only  upon  doubtful  cliniral  evidenec.  Moretiver,  !«ome  wrilen* 
and  ro|n>rterH  f<f  ejtses  describe  under  this  title  fractures  in  \vlii<'h  the 
line  diverges  widely  into  the  shaft  on  the  inner  t<ide,  and  I  lielicNc  lliat 
all  the  cases  an>  et«entially  the  name  aa  tho«e  dewrilied  alHive  as  low 
siiiimcondyloid  fractures  in  the  young. 

Among  the  RiHvimcns  dcscrilx'd  are  Ijange's,'  two  of  llanlenheuer'i/ 
an^I  two  RgunKi  and  <lei*crilH'*i  by  INdand  '  from  the  uni!^>nni^  of  St. 
Mary's  and  S(,  Thomas's  hospitaU;  in  lunge's  the  patient  was  tm 
years  old,  the  separation  (eomiwumdi  was  wholly  thmugli  carlilnge. 
and  the  epicondyles  were  separated  from  tlu*  fragment  an^l  alM> 
from  the  shaft ;  the  fragment  was  widely  difipl:ic%<l  from  the  shaft 
and  the  bones  of  the  forearm,  but  was  still  attached  to  the  hlititt  by  the 
Imisened  periosleum.  In  one  of  Hanlenheuer's  the  sepanition  ap|»ear»  to 
have  Ix-en  below  both  epic<tndyles,  and  the  fragment  was  displainAi  Iwick- 
wanl  and  inward  witli  the  fuivarm  ;  in  tlie  beeoud  the  fragment,  whieh 
is  not  <lettcril>etl  in  detail,  wits  di.splai»>d  luiekward,  also  prcsc*r\*ing  its 
n'latictns  with  the  bones  of  the  forejirm.  In  both  of  i'oland'fe  the  se|iani- 
tiun  wiui  wholly  along  cartilage,  the  uiiieondyles  remaining  attaehctl  (41 
the  triN-hlea  and  eapilelluni.  A  F>iHM-niieti  aj>parently  of  pun>  (iirtilag- 
iutius  ^e|lclnltion  wnn  in  the  Ik'llevue  flonpltid  Mn^eUln,  but  has  now 
been  lost. 

The  cuube  np|>ears  usually  to  have  been  a  fall  upon  the  elbow  or 
the  outMretchtHl  Imml ;  in  Ijaugu'.s  the  elbow  was  caught  between  an 
elevator  and  a  beam,  and  in  one  of  Polonil's  it  wns  '* jammed  tn  a 
gate." 

Till'  ilispla<'enient  in  all  the  certain  nuns  has  been  great,  and  in  all 
but  IJardenheuer's  the  injury  was  eompound.  In  the  allr.-gitl  mx-j 
diagnoslieated  without  direct  examination  of  iJil*  fmgnienl  the  (liaplaoe- 

>  |jti>Ki'    M"luj»I  li«-«nl.  July.  l'^*.  I»-  *s. 

■  lUrtti'liht-iiiT  ;    !)r<ilM:)i«  CliirDf)([fi,  lift  (Ok.  p.  73&. 

*  i'vlaiid:  "Trwutiuine  Stpttraliuu  tit  Uiv  £]>t|ibyn^"  L^ndou,  IMK 
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ment  luu  Imhmi  sometimes  markeil,  sometimes  slij^ht,  the  dia^iosU  in 
the  (brnier  bcinj;  mride  by  [taliKitiuii  of  the  rmj^im-nt,  in  the  others  upun 
ihf  nhmtrnml  lutontl  nml  anlen>-jH»stertiir  mohiltty  *ii*  the  iip]R*r  end  of 
ihc  forearm  witlj  fine  en-pitns  iiud  on  the  oxcliision  ri(  other  forms  of 
frarttirv.  Sehiiller  and  Jlrnns  think  the  injnry  mort;  frequent  than  the 
piiiieity  of  reporte^l  ntses  indicates,  ;in  opinion  whirh  must  be  correct 
if  (hr  I«)W  supnieondyloiii  fmetiiny  in  thi"  ynui'^T  uri'  inehided. 

'VUr  symptoms  and  diagnosis  arc  cssentiidly  ihot-e  of  low  tutipraeon- 
dyhiid  fmetnre  in  the  younj;.  The  line  of  sejiaralioii  may  |»a^s  alxive 
uf  Im'Iow  the  epit*t>ndyh-3  ;  the  essential  diapnoalie  feature  (from  dislo- 
cation) is  the  niiiintenunec  of  the  relations  of  the  small  lower  fragment 
with  tlie  radius  and  nina ;  and  the  ptxsition  of  the  line  of  sepumtion 
alon^  the  epiphyiK-ul  junction  may  be  indicated  by  cartilaginous  en'|>- 
itUfi  on  manipulation. 

Tlie  treatment  is  retluction  of  the  displacement  and  immobilization, 
with  special  pn-eautious  agaiust  displucemeut  inward,  as  in  low  supra- 
condyloid  fracture  (q.  v.). 

H.  Fractares  of  the  Artictilar  Process,  in  Whole  or  in  Part. 

These  include  fraelures  of  iJie  whole  or  part  of  the  atpitellum,  of  the 
innei  ixirlionof  ihe  irtK^hlea,  and  of  theeapitellurn  and  triK'hlea  together. 

A  lew  ^iiecimens  of  fracture   in  udulLs  |>UK>ing  wholly  or  maiidv 

Mote  the  tpirontliffcJ!  are  known,  antl   Kocher,  who  inrluilei;  them  with 

[^pc^ration  of  the  epiphysis    under  the  title  "fmetuni  diaeondylioa," 

found  that  the  lesion  ondd  be  prtnluced  ex  |w*ri  men  tally  by  a  blow  u|>on 

tJie  lower  surface  of  the  lioiie  in  the  direction  of  it^  long  axis. 

The  direction  and  charactor  of  the  violence  anparently  eoneenied  in 
the  |»r»Kluction  id*  these  fraeturesi  suggest  a  well-ni»rke*l  <lisplaeement 
of  lap  fragment  forward  and  upwanl  in  combination  with  the  radius 
and  ulna  which  probahly  eould  be  recognized  by  palpation  and  the 
abnormal  mobility.  The  indications  f»ir  treatment  wouhl  Ik!  to  pi-ess 
tbe  fragment  downward  and  l»ackward  into  place  and  kce|>  it  there  by 
pnrasure  or  lraeti4>ii  ujmjii  tin;  up[K_T  part  4»f  the  foreann.  The  prog- 
noH>4,  in  resptH't  of  the  preservation  of  function,  seems  t>ad  bocause 
of  the  intm-nrticular  jMisitinn  of  the  line  of  fraclure. 

rrutnre  of  the  capltellum  alone,  in  whole  or  iu  |i«rt,  Ima  \nnm  «l»- 
«*■^^■ct|  in  a  numl»er  of  cases.  Halm  '  reports  an  old  spwimen  in 
whirh  the  cjpttclhini  bad  nnite<i  with  the  front  of  the  Inmierus  after 
di-^pl:(<->>ment  upwanl  and  rotation.  Kivher  figures  four  s|M*eiincnB 
r^'pn-seiiting  larger  or  Hmulter  portions  of  the  capitellum  removisl  by 
operation  in  fresh  eases;  Kigs.  H5  and  1-16  represent  the  latest  and 
imallr^i.  Steinilial  *  rt-ports  a  case  similar  to  Hahn's.  The  capitellum 
wa.«  n-moved  by  oiK-nUion,  with   improvement  of  function. 

In  lw>i  of  Kf»eli(.T's  rases  the  c-ause  was  vi(»Ienec  exerted  thnitiph 
thi'  mdius,  the  elUtw  l»etng  flexe<l,  once  in  a  fall  uiMin  the  irnlni  of  the 
hand,  and  oniv  by  pnrssun-  ogiiinsl  the  |talRi  while  the  back  of  the 
elUiw  rvDU^i  against  a  wall ;  in  the  other  tut>  the  injur}'  was  received 

■  lUllii  :   <It|iil<-il  l>^  fltirU,  liH-   rit..  |i   K)l. 
■HU'luthAl:  UoDUvIb.  f. Cblr.  I«tto,p.l7. 
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Fia.  144. 


in  an  ofTort  to  raise  or  hold  a  heavy  object,  apparently  with  the  elbow 
partly  flexecK  The  mechanism  in  the  latter  oases  seems  to  nie  to  l>e 
pn^sure  by  the  head  of  the  radius  upward  against  the  lower  anterior 
portion  of  the  capitellum  under  the  pull  of  the  bJoeps. 

In  a  personal  case  the  capitellum  was  broken  off  and  the  upper  pos- 
terior angle  of  the  olecranon  broken  (eztra-articular)  by  the  fall  of  a 
heavy  stone.  The  injury  was  compound  and  the  skin 
so  oontused  that  it  sloughed  ;  the  ensuing  suppuration 
led  to  later  excision  of  the  end  of  the  humerus.  Re- 
covery with  preservation  of  rotation  of  the  forearm. 
In  another  the  lower  two-thirds  of  the  capitellum  was 
broken  off,  but  remained  attached  posteriorly  (Fig,  144). 
The  arm  had  been  caught  between  a  tugboat  and  a 
float.  There  was  a  lai^  hematoma  and  a  small  wound 
of  the  skin.  I  exposed  the  fracture  and  fastened  the 
fragment  in  place  with  periosteal  sutures.  Good  result. 
The  local  reaction,  as  evidenced  by  pain,  swelling,  and 
loss  of  function,  is  comparatively  slight  or  tardy  in  ap- 
pearing ;  in  three  of  six  reported  cases  the  fragment 
was  displaced  upward  within  the  capsule  of  the  joint,  in  the  other  three 


Fractnrc   of    the 
capitellum. 


Fio.  145. 


Fig.  147. 


Fn;.  146. 


Pncture  of  Inner  Hm  of  trochlea.    (TraduK  frum 
«a  impvrfect  Bkiagrua.) 


Fracture  of  capitellum. 


(all  KocIkt's)  iKiekwanI,  lying  between  the  head  of  the  radius  and  the 
olwraiiun,  where  it  could  be  ua.si]y  felt.     Kouhcr  removed  the  fragment 


Angular  Displocemeni  Produced  hy  Flexion.     Sams 
case  as  Plate  XI. 


no.  a. 
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in  nil  his  <**«■?  ami  scetirpd  a  gtx^I  rfsult.  Ixirenz '  n-ports  2  ca-its  tiic- 
ceft.nfiilly  trt'atril  I»y  I'XcisinD  ot"  tiio  thigmcnt,  nml  quotes  2  ntlicm 
(Ilnliii.  Stoiiitlial)  ill  whk'h  tlic  fragoient  was  disphiccd  iipwurtl  beyond 
the  lit-uil  nf  the  niiliti^*. 

Fractnre  of  the  trochlea  aloue  i.s  very  mre.  Tjhi^iit  first  cjilh^l  nt- 
tentioQ  U)  it  in  1H53  in  a  ivtKtrt  i>f  a  cas^  In  whiub  die  iJiaguusL^  resiled 
Miiy  on  scanty  clinical  evincnce.  I  have  had  a  rase  in  whirh  a  frajj- 
iiu'Mt  iif  thi'  lower  [*art  of  the  inner  rim  of  the  trxM-hlca,  ahnut  thrce- 
foiinlis  i>r  an  inch  long;,  bad  l>eeu  bi^ikcn  off  and  eniild  be  <iisily  fL-lt 
JM^ncnll)  the  rpilnMrlilea,  Tho  <lisplacemt>nt  wa«  t<li|;^lit,  so  I  di<i  not 
pxcij*!'  the  frapment,  but  simply  imn»nliilizc<!  tht' joint.  The  n-siilt  was 
ITooil.  In  anntlier  case,  Fifi.  M7,  with  a  larger  fragment,  the  same 
plan  waa  followed  with  a  mmilar  result. 


Diagnosis. 

Thrrr  i«  Bft  mnrh  in  pommon  in  these  injuries  of  the  tower  end  itf  the 
hiiintTus  tliat  it  U  wi-II  to  summarize  the  niethtwls  of  cvaminatiim  and 
the  prinriplf?«  of  In'atmenl. 

In  nuist  rasi'K  of  iniunt*  the  diafrntwis  at  first  sight  rests  between  frac- 
ture, dishx^tion,  and  (>pr.iiu  ;  the  (irnt  two  have  jRR-i(ive  sij^ns  liy  which 
tlirv  eon  be  atlinuativelv  rtwu^izeil,  the  latter  has  its  mvu  st>rns,  but 
itri  iliugiitMtiA  must  Im>  eonlirmeil  hv  ext^lusion  of  the  other  injurii>n. 

If  the  case  is  nei-n  early  the  abst-nee  of  Mvellin^  greatly  facilitates 
exaiuiiuition  ;  if  exee.shive  Kwellin^;  is  present  it  inav  I>e  iliininiriliiil  bv 
rerlieal  itiispeiision  of  the  limb  or  by  the  use  of  the  elaiJtie  b:ind:u;e, 
and  the  lbiorrt«-'(ip<'  nr  the  skia^ntrn  may  jiive  infornmliim  thai  caiuint 
l>e  pit  at  the  time  by  icilpalioii.  The  n>|rioM  in  whiih  swelling  U-gins, 
or  to  whieb  it  remains  limiteil,  is  the  one  which  specially  retjuireg  clu8e 
rxaminatiiiu. 

After  the  histof)'  of  the  aceident  has  been  obtained — usually  too 
||!ft};iu>  or  uncertain  to  !«_•  of  much  value — and  in  the  ab^nuv  of  indi- 
'^^Uions  |N>iutini;  elearlv  to  one  or  another  iHtrtion  of  ihe  l»one  or  one  or 
aih>llH*r  kind  of  injun',  the  purptm  seeUs  to  place  the  ends  of  bis 
thumb,  index-,  and  middle  ling^-rou  the  two  epiirondylcsaud  the  lip  of 
the  olecranon  in  onler  to  detennine  their  n>lative  positions  and  to  note 
if  their  Delations  are  normal  in  sueb  attitudes  as  he  e:ui  give  to  the 
joint.  This  examination,  if  it  cjin  be  satisfactorily  made,  t*hould  at 
once  iletermine  the  pn':H'uee  or  aljsenre  of  a  dtsloention  of  the  ulna, 
and  of  the  nidins  if  the  bead  of  that  Iwue  is  next  fiumd. 

ff  difJocation  ho.*  tliu?  \tccn  excluded  nn<I  if  the  patient  is  not  too 
young,  he  next  seeks  the  indientions  given  by  (win,  grasping  llie  elliow 
wilJi  one  hand  and  the  shaft  of  the  humenis  with  ihi*  other  and  pn-ss- 
infC  the  two  titgether  and  tb^n  sidewayn.  with  thumb  and  lingers  on  the 
e|HOOIidyle^,  detennining  alt^o  by  the  latter  movement  the  pre>teuec 
or  nlntenee  of  abnormal  mobility  of  the  lower  end  upon  titc  i^itaft ;  if 
ihr  rii«ult'«  suggest  siipnti'ondyfoid  fracture  conlinnalioii  is  i^iugbl  by 
ex|ilnrati»n  oj'  the  cmHlylf>i<l  ridge  for  points  of  pain  and  irrfgularity 
ill*  tHitline,  and  the  shat't  is  tracts)  ilownward  to  rletermiiie  its  relations 

'  LoMiu  :  bvulMko  Zoitactirirt  fur  Ctur^  tuI  TS,  p.  &31. 
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Occasionally  the  olecranon  has  been  broken  in  an  attempt  to  reduce 
an  old  dislocation  or  to  mobilize  a  stiff  elbow  \  and  it  has  been  alleged 
that  a  blow  upon  the  back  of  the  ulna  near  the  elbow  can  break  or 
crack  the  olecranon  from  the  articular  surface  outward. 

Muscular  action,  contraction  of  the  triceps,  appears  to  be  an  occa- 
sional cause,  as  in  throwing  a  ball  or  vigorously  pushing  with  the  cUmw 
partly  flexed.  In  such  fractures  the  fragment  torn  on  is  small,  little 
more  than  the  cortical  layer  of  the  summit  of  the  process  to  which  tlic 
triceps  is  principally  attached ;  in  other  cases  the  line  of  fracture  lies 
usually  at  the  narrowest  part  of  the  process,  directly  under  the  centre 
of  the  sigmoid  fossa,  that  which  is  called  by  some  the  centre,  by  others 
the  base,  of  the  olecranon. 


Fio.  148. 


Pnctnre  or  olecrmnon.    r-ray  trsclnc. 
Fig.  149. 


Fnctnre  of  olecranon,    z-raj  traclnit. 

Anotlier  variety  of  fracture,  partial  or  complete,  and  produced  from 
within  outward,  lias  l>ecn  spoken  of  by  different  writers  as  theoretically 

Kssible,  l)nt  liiis  only  recently  been  oliserved  and  descril)ed  clinically. 
ngaud  '  prodn<'e<l  it  exiHrinientally  in  the  effort  to  dishK?atc  the  idna 
l)arkwanl  by  over-extension  (extension  beyond  tlie  straight  line)  of  the 
forearm.  The  end  of  the  olecranon  is  presse*!  ogaint  the  humerus, 
the  lateral  ligaments  resist  the  movement,  and  the  prolongation  of  the 
effort  results  in  fracture  of  the  olecranon  or,  much  more  commonly,  of 
the  thinner  :ui<l  weaker  shaft  of  the  ulna.  Quintin'  reports  three 
cases  (tf  incomplete  fracture  of  the  olecranon  ;  the  surface  articulating 
with  the  humerus  was  broken,  the  dorsal  |H>rtion  was  unbroken  ;  in  all 

'  riniraiifl  '■  V>\el.  Knrj-Iopt'<liqar,  art.  rondi',  pp.  HI"  an<l  fOl. 

^Quintiii:  Il<>ilraf;  ziir  Ijchrc  vmi  ^<-i)  Ilriirlifn  dcs  Olekrmnnn,  Bonn,  1R81,  Abstract  In 
(ViitralhUtt  fur  ('liinircif.  ISHl,  p.  7*Ki. 
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(lu*  flwcltini;  was  modcnito,  tlic  pain  sevciv,  flt^xion  ami  txtoni^ioii  i>4im- 
plHe  but  slow.  In  the  first  case,  seen  a  week  after  the  amdenl,  a  ^niall 
pniminrnit*  citnM  Ik  felt  on  the  side  of  tlie  i)U-<^r.in<»n,  :itiil  heliiiul  it 
W!!.-*  a  notrh  ;  the  iin|MT  pihI  ronh!  Iw  sprtinp  Iwrk  a  little.  In  the 
!«f<*«iinl  tiise  It  shttrt  Miallow  jjmove  v*ni\\\  l>e  felt  on.  the  outer  *ii(Ie  uf 
the  olecmnim.nt  it^t  liawe ;  nn<I  in  the  thin!  (he  olecrnnun  could  ulsii  he 
»|»nin(t.  Quinttn  thinks  this  fracture  i&  frequently  overlooked  nnd 
In'Ateil  as  a  jiiniple  etintnston.  The  svniptoiiis  in  the  ihrt?e  miief) 
("jvrilwHl  will,  piTliJipR,  lijirdlv  Iw  eonsinere^l  entirely  dcmonKtnilive,  in 
thi-  niKvnoe  of  mrrnhorntive  testimony  of  ilirect  examination,  of  n 
n-ii-nt  fraelnre  ;  and,  indei-d,  It  is  oidy  by  admitting;  tliat  the  injnrv  is 
a  itinimon  one  and  hns  hi-relofore  :ilwnya  Imth  overlnokeil  tltul  it* 
oiviirrenee  tlirw  times  during  a  slmrt  period  in  the  ex|»erienee  of  one 
ohsier\*er  ran  seem  prohalde. 

Syiaptoma.  The  iiyniploms  of  the  fraetnre  are  pain,  swdliufr.  tli»*- 
plai^-nvi>nt,  anil  niohiliiy  of  the  upjier  frajrment,  Honietimes  cn'jnlu-*, 
and  los**  of  jiower.  e<jx^ially  of  aetive  extension. 

An  the  rtvull,  apparently,  <»f  iheon'tical  contiidorationp,  and  of  what 
has  been  oh«er\'en  in  exeeptional  eases,  the  tendency  to  di«:p1acement 
upward  of  the  frapment  by  the  contraetlon  of  the  triceps  has  been 
wimrwhal  overstated.  Tins  action  of  the  niusele  is  grtsilly  reslrieled 
by  the  lateral  aponeurotic  atlaehments  and  tipament**,  nnd  by  the  pxten- 
sioii  of  tbe  insertion  of  the  triee|>s  alony  the  lateral  antl  jwist^-rior  aspi'f'ts 
of  tlH<  oh-<;Rinon.  uW  of  whieli  must  be  ruptured  U'fore  the  frai^iurntit 
can  Ih>  wtfh'ly  H-|uiniti'4l  nnd  tb<-  U|)|M-r  one  dniwn  liif.di  up.  In  a  dtK- 
ladun  in  the  Socif-t^-  de  Chirurpie  wliJeli  followed  the  presentation  l»y 
lanlinet  nf  a  jkhht  u|M>n   this  suhje<'t.  KolM'rt,  Ulehert,  ami  (iosselin 

litifnl  to  tlip  usual  absence  of  s<>{taratiou  in  their  exi)erien<f,  :uh1 
siniilar  testimony  has  since  U'-en  furnislknl  in  abundance. 

If  tin;  thick  [leriosteum  and  tendinous  attaehment'^  on  the  sldefi  and 
boek  of  the  oleerauon  tire  torn,  iK)lhin^  a*niuins  to  bold  tbe  fnt^nienln 
liPRTlher,  anil  sefwiratiou  may  be  effected  cither  by  tbe  contraction  of 
tlie  lri<ii'j>s,  (iRiM'iii};  tbe  upjwr  fragment  away  from  the  shall  of  tiie 
Imni-,  or  by  H('xir)n  of  the  fiirearni,  ilp.iwiiijj  the  iHine  away  fnmi  tbe 
frai^enl.  In  either  case  coaptation  is  ctfecteil  by  extending,  straigbt- 
ening,  the  forearm  UfMin  the  ann,  lH<<'ausc  tbe  trice{)«  cannot  ilraw  the 
fragment  alnive  the  iM>silion  which  it  takes  in  complete  extensirm 
imlc^^  the  lijeamentH  wnieb  hind  it  to  the  bunierns  arc  torn,  aud  this  is 
a  eoruplieatir>n  wliicb  apptircntly  baptM-ns  very  mrely. 

In  old  ununileil  cises  the  gnidu:il  n>tRirtit>n  of  the  tricejM  draws 
lie  fmgn>cnt  npwani,  but  not  even  in  such  baa  it  risen  above  tlie  ole- 
^eranou  fottsa. 

Another  displacement,  one  that  ih  im|)ortant  because  i>f  the  dan^i^T 
that  tbe  skin  ntay  Ik?  broken  by  the  pressure  to  which  it  leads,  is  an 
angular  one  obscrvwl  in  a  few  iwws  when  the  line  f»f  fnictun."  has  Ihiii 
nvnr  the  Im**'  of  tb<'  coninoid  pnH-css,  and  psiM-cially  when  its  directiim 
has  licen  obtiipiely  downwiinl  and  h:u*k\vanl  and  the  np|H-r  fragment 
ba<(  rn<Jcil  in  u  sharp  lower  e<lge  nr  |>oint. 

(Vinndcnl  dislo<?iitiiin  of  the  ntdiiis  and  ulna  fonuird  is  oiH-asioually 
wwn.     (S.^.  Clmpti-r  XIA'.,  and  l'l:ite  XFII.). 
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Mril>ility  "f  till-  fni^nicnt  \h  p<Tio)/niz«l  by  gmspiii};  it  liotwwM  llio 
tliiinil)  and  (inp'r  anil  moving  it  lati^ntlly,  nr  Uy  flexing  the  forearm 
gpntly  while  the  linger  is  preAseil  ai^ain^tt  the  jjnxive  or  crack  letY  hy 
the  separation  whtm  it  is  sii|;lit.  If  the  fni^iueiilH  are  hruu^ht  tti^-tlicr 
by  exti-nilinj;  the  foreann  «r  drawing  the  up|»!r  fragment  uuwd,  crepi- 
tus can  !«.•  felt. 

If  the  swelling  U  flnfficicnt  to  prpv«?nt  reeo^ntion  «f  thcw  ohjective 
sigiiB,  the  fniHnre  rmiy  Ix?  wtispected  frt)ni  the  history  of  the  ca.**  ami 
the  loss  or  nmrkc<i  (Itrniniition  of  the  power  of  active  extension. 

Repair,  it  is  ver\*  itti[H>rt:int,  with  rcfcrciire  both  1o  the  tniitnient 
and  pro^nohi^,  th.tt  the  chaninter  and  extent  of  the  di^phuiTiH-nt 
fihonM  he  known.  Asa  rule,  nnion  takr-s  pliicc.  bnt  it  is  Hbntns.  nui 
bony  ;  ant]  llic-  restoration  of  function  ilepcnds  in  a  niea.<tnrc  u|k)u  the 
lengtli  of  thti  fihmiis  liantl.  I  my  '*in  a  nu^axure/*  for  cxiteriencv 
has  fthown  in  not  a  (t>\v  casp.'*  that  there  may  be  excellent  control  over 
the  limb  even  with  a  h>np  fibrous  band  between  the  two  fr.iyinents. 
The  <lisul>i]itv  honietiines  obsiTvi^il  under  the  tvpjMiKing  conditioiirt,. 
Iiinit:itii)n  of  motion  when  the  band  is  short,  in  due  to  ailbe^ioniii 
between  the  fi-aj;nient  and  the  liunicrns,  or  to  chanpo  in  liie  flexibility 
aufl  length  of  the  <*:Lpsuinr  bandn.  The  pnMx-SK  of  re|Niir  involve^  two 
daiiperw :  <Icfpctive  union  or  failure  of  union  between  the  fnipmentx, 
anil  the  formation  of  tlie  intra-urticular  bands  or  changtis  in  the  artic- 
ular anil  )H'ri~articiilar  li.ssnes. 

InsUmces  of  Imny  union  do  exist.  Maljpiigno  figures  anil  describes 
one  in  his  .Hffui  [  I*hilc  XXI V.,  fig.  2l,  wliieh,  however,  diflen; 
notably  from  the  onlinar}*  fracture,  the  line  having  run  mi  obli(|uely 
as  to  bring  uwny  with  the  olecranon  a  hilerul  half  of  the  corouoid  pro- 
eesM.  Many  instances  of  union  with  vcn.*  slight  separation,  if  any, 
anti  apparently  Umy,  have  lieen  reported,  but  in  only  n  few  has  the 
chanictcr  of  the  union  been  establi.-hed  by  auLo|isy.  (iurit'  ilc^rilics 
and  piciurett  two:  one,  a  fracture  half  an  inch  from  the  »|h;x  of  the 
pmceiw,  united  with  olight  <lisplacon)ent  of  the  fragment  upward  and 
uuly  u  hiuall  amount  of  callus  uii  the  outer  ?iide ;  llie  line  of  fnuiun* 

is  partly   visible   iifton    the   surfactfi 
Fw.  I&O.  of  siTClinn,  and  complete  exlen>i<»n 

of  the  joint  is  prevenU^I  by  an  ovcr- 
growtli  of  Iwine  at  the  a|»i»x.  The 
other  is  an  obliipie  fracture  (Fiif. 
I.'K)),  and  has  unitiHl  h>  <rom|ileteJy 
that  the  itidy  .sign  of  it  is  "a  «hal- 
low  gnntve  itn  the  under  surface  of, 
rnurtoKotolL^rnitwoiiHia}  anu>u  (Oiult.)     (he    olLvrjuoii    running   obliqueljr 

liackwnnl  fmni  the  nulini  to  the 
ulnar  side.  The  articular  cartilage  is  lacking  in  part,  and  the  c:dbis 
fvinx^incntly  vii^iblc."  Ap|Kircntly  l>ony  union  is  more  pn.ibabh-  when 
the  fnt<'tnrc  is  oblii[UC. 

The  h-nglh  of  the  fibn>us  liand  vnrioa  within  vorv'  wide  limit«.  Fig. 
Ifil,  taken  from  Malgaigne,  rcprcs«*nL«<  a  (iimtNiratively  >hort  bjind 
and   one  t}iat  presents  another  [HH-uliarity  in  lluil  it  n>ntiisti>  of  (wo 

>  ilurU.  !.!>!.  cit..  vol.  1.  p.  41,  Fi«.  9.  ftini  p.  .'tin,  Kiif.  131. 
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bitcnil  ban<k  witli  ii  wntral  interval  or  gap.  This  U  !>y  l:ir  tlic  nmst 
ocimrann  nu^lv  of  reunion,  and  althouj^li  sevcrul  nis<'s  Imvo  Ui-n 
rpporto*!  in  winch  the  [tatienl  y[)jH":iretl  to  have  rt^iniHl  fiili  UM!4irihe 

iKi.  ir>l. 


©J^ri! 


Fnirlurvnf  Uieolecninfin:  fltimos  qnfmt.    (^Itu.AKiNK  ) 

arm.  nolwithstantling  tihnnis  union  with  scjmratioii  In  thp  extrnt  of 
hn\r  nn  inch  nuirc.  vrt  iK^tiiiil  (h-ficiem-v  in  ihe  [mwi-r  of  aettvo  exlcn- 
futn  (if  rhi'  fnrtiirni  is  to  !«■  nyrinhnl  as  a  fiv<|iH>nt  n'siilt  of  tihroiis 
nninn,  ami  il^  ilrirni-  will  vary  dirct'tK'  with  the  length  nf  tlio  Iwinil. 
The  (liKihilily  may  he  niuioti<reiI  hy  others,  iind  its  eon»e<|UenccN  may 
be  avuidiil  or  ilimiuiAhed  by  rarp  in  the  um>  of  thf  arm,  hy  uvoidAnee 
of  |)i>^(Uiit.<  and  movements  wliirh  reqnire  the  rfi|»erial  aelion  of  the 

Fi...  152. 


UhnUlvl  ftarUit*  at  the  altennon.    a,  the  at^vr  tr»tpitM>t :  ■,  tbe  ciUnuU  mndjrlr. 

tiinrps  bat  it  rxist^  and  can  lie  readily  dcmotu4nitr«l.  Matgatgnr 
flfwrrilxt^  a  raHP  In  whieh  the  frugm«'nl  apjmn'ntlv  hiul  not  n'uiiilftl 
with  tlio  lilml'i,  anil  yet  tlw  |iali«-nt  (-i>iild  u-^-  tlw  linih  airtively,  and 
r%'rn  handle  a  ."H'onl  or  a  foil.  (.In  exaniiimtinn  it  miis  found,  h'lw- 
vvirr,  llat  Uk  vigor  aiid  strength  of  the  anu  <Ic|i*-nd»Mj  laripOv  u|Kin  it4 
poMtioo,  Ikein}'  greaiMit  when  tlw;  hand  wad  nu|*inat^l  and  tlie  arm 
(trpradent,  anu  dtiMppeariiig  almost  entirely  when  the  arm  waH  miMvl 
abuve  the  horbnatal  iint>. 

Kailnrv  of  anion,  an  in  the  caw*  jnt^t  nu'ntifrtittl,  in  n^tt  very  iin'-oin- 
mnti ;  tiie  upiM>r  fragment  muy  remain  freely  iiiuvahle,  or  it  may  ln-njuir 
adfiffrat  to  the  brawrniu     In  a  raseof  the  btt«T  eoroliti^m  which  cnniir 
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^trtbility  of  the  frn^inoiit  \n  n*rf>gni7Ail  tty  grasping  it  U'twocn  tlip 
thniiih  and  tinper  and  mnx-ing  It  laterally,  nr  l»y  flexing  tho  forwirin 
gt-ntly  while  ilie  fnigcr  is  pi-essod  uguinst  the  groove  or  cnn-k  left  Itv 
the  separation  when  it  iu  i^light.  If  the  fragnieiilK  an^  lintiiglil  together 
by  extending  tlie  forearm  or  drawing  the  upper  fnignient  uowDf  crejii- 
tus  con  be  felt. 

If  the  Hwelling  is  Riiftieient  to  prevent  refy^niti»»n  nf  these  objective 
sign^,  the  fraetiiiv  may  he  suspcctctl  iVuni  tlie  history  of  iIm-  ea«:  and 
the  loss  or  iiiurketl  diminution  of  the  power  of  active  extcuKinn. 

Repair.  It  'i»  very  iin|>ortant,  with  refereniN>  both  In  the  tnittment 
and  prf^nosis,  that  the  ehanwfer  ami  exti-nt  nf  the  displai-i-nn-nt 
should  In*  ktmwn.  As  a  rule,  union  takes  phiee,  but  it  is  libn>ii>,  nut 
Iwny  ;  and  the  n'stomtion  id*  fiinetictn  <Ie|Mfrid.-'  in  a  measure  u|»on  the 
length  of  the  fil>n»u«  l>and.  I  nay  "in  a  meaHnre,"  for  ex|»t'rient^ 
hdJ*  shotvn  in  not  a  few  cases  that  there  may  \tc  excellent  control  over 
the  limb  even  willi  a  long  fibrous  Imml  bi-tweeu  the  two  frjgmcntit. 
The  di?iabili|v  hometimcj*  observeil  nnder  tlie  opjmRing  eon<lilit>n«,, 
limitation  of  motion  when  the  band  is  short,  is  dne  to  ndhr-^inns 
bi'tween  the  fragment  and  the  hnnienis,  i>r  to  elmngc  in  the  (Icxibilily 
and  length  of  the  eapf^nlar  lunuU.  The  prtieess  of  rejMiir  invidves  two 
dangers:  defective  iniion  or  fuiltire  of  union  between  the  fnij^mrnt**, 
and  the  formation  of  the  intra-arlieular  Imnds  or  changts  in  the  artic- 
ular and  pri-nrtii^ular  ti^nes. 

Instances  of  buny  union  do  exist,  Malg;iigne  fi^^iircs  imhI  ile^TilM'4 
one  in  \\U  Aflmt  (IMate  XXIV.,  fig.  2t,  which,  however,  difl'eni 
nfttflbly  from  the  nnlinary  fraetiire,  the  line  having  run  sn  c^diipicly 
as  to  bring  away  witli  the  nleeranim  a  lateral  hall' of  the  ooroiKtid  pn^ 
cej«.  Many  tnstani^H  of  uuion  with  very  slight  si-paratinii,  if  any, 
and  aptKiivnily  bony,  have  Iteen  rr)Mirte<l,  but  in  only  a  few  Uw  the 
character  of  the  union  been  established  by  atilop^'V.  (lurlt '  des<'rilM-s 
and  pietiiri'B  two :  one,  a  fnirtnre  half  an  inch  from  the  a|K'X  t>f  the 
pn>ecss,  united  willi  slight  ilisplaeoment  uf  the  fni^nent  upward  and 
only  a  small  amount  of  callus  on  the  outer  side;  Hie  line  of  fracture 

is  partly  visible  upon  the  ^urtm-e 
Fui.  ISO.  of  section,  and  otmidete  extension 

of  the  joint  is  pn-venled  by  an  over- 
growth of  Intnc  at  the  aj»ex.  The 
other  is  an  obtiuue  fracture  (Fig. 
15(1),  and  has  uniteil  wt  comph-tely 
that  the  only  r^ign  of  it  is  "a  shiil- 
biw  gro*»ve  on  the  undor  suHin-e  of 
rnwturr'  I '  I    -  1.  ri.iHKDruiiioD  (tii'NLT.)     till*    oleenuion    running   oblitpiely 

kick  ward  from  the  rnilial  to  the 
tdnar  nide.  The  nrtirular  cartilage  is  lacking  in  fmrl,  and  llif  eallii!* 
coiiMipiently  visible."  Ap|i:irently  bony  union  is  more  probable  when 
the  fnictnn!  is  oblique. 

The  h-ngtli  of  the  fibmus  liand  varies  within  ven.'  wiile  limits.  Fig. 
l.'»l,  taken  from  Malpiigne,  n'presenis  a  C4im  pa  native  ly  short  band 
ami  one  that  presents  anoUier  iMt-uliarity  in  tliat  it  consists  of  two 

>  llnrlt:  Im.  olU.  «•>!.  I.  p.  41.  Vif.  9.  luiU  j).  aiO.  tig.  ISl. 
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latirm)  baniU  with  n  cciilnU  interval  or  gnp.  This  is  by  t'ur  the  most 
oonimnn  hhmU'  of  r(-iini4>n,  and  althmi^h  xcvt-ral  casps  have  hoi^n 
rcporlotl  in  whioh  tlit  patient  apjH'areil  to  have  r(^ine<)  Ttill  ut^ofthe 

i-io.  l.M. 


Kmi^iun;  uf  the  nl<«nin(in :  t)bn>ui  untoii.    (MAUuitiKR.) 

arm,  notwtthstunJin^  fihntuit  iintnn  with  srpunitinn  t»  the  extent  of 
luilf  an  inrh  mure,  yot  nctiial  (lefirienr)-  in  Inc  [Niwor  nf  aelive  exleti- 
wiMti  of  thrlnit-nrni  is  to  U*  nyarHwl  a^  a  fnipient  n-sull  <>f  fihrniw 
miinn,  and  itf*  (h-jin-r  will  varv  dinfrllv  with  the  lenjrth  i»f  the  ImiU'I. 
Tht*  iit>nli'ttitv  niav  Ko  Mnnntii'<:'<l  hv  others,  Jinil  its  o(ins«'<iuenet'H  in:iy 
be  nvi'tdwl  or  •limiiii!>)i(-H]  hy  rare  in  the  us<'  of  the  arm,  hy  avnidatice 
uf  [msilious  and  ainvenietitti  which  ri.-c|uire  the  eit|)e('ia)  action  td'  the 

Flu.  IVi 


D— ftwl  rMrtiitv  nf  the  olfvmnon     a.  the  upper  rrncncnt;  •,  Ibv  cxtornDl  roiulrle 

tricrpH,  hut  it  exmt^  and  ran  l>e  readily  demon ittratiHJ.  ^falf^ai^ne 
do*TilM's  a  iiiftc-  in  whirh  the  fragment  ap|Ktrently  hail  not  reunited 
with  the  fhari.  and  yet  l)ie  iKiticnt  ct^nld  ti:^*  the  linih  aetividv,  and 
rvi-n  luindle  a  cwonl  or  a  foil.  On  exariiiiiation  it  w:m  fonnd,  how- 
tr\vT,  ticil  the  vi^or  and  stren^rih  of  the  arm  dcjundcd  lai^dv  ujK>n  its 
pfwitinii,  Iruin^r  ^reat4.-9t  when  the  hand  wa.-<  t^npinaled  and  the  arm 
d<'|K'iidcnt,  and  diKBp|K>ariug  alniot^t  entirely  when  the  arm  was  rais^-*! 
ftI>ovi>  (he  }iiiri»intal  line, 

Kailnre  uf  nniitn,  a.-  in  tlie  eajic  ju^t  nicntioned,  in  not  vcrA-  nnconi- 
nion  ;  tlic  iipjMT  fragment  may  remain  I'nt'ly  mnvahle,  or  it  ntay  U-t-onif 
BilhtTftit  til  llie  biimerni;.     In  a  (^asenf  the  latter  ronilitinn  which  nime 
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under  my  «Iiwr\-ation  thirly-fivp  ywirw  after  tl»'  aiTidrnl  (Fij;.  \r>2) 
the  (iipenmi  couK)  l>e  oompletcly  floxoil  :ui<)  fniiUI  Ik-  cxlcnded  Ut  l.'tft 
decrees,  tl»e  force  of  extcn-sioii  boiiig  very  fcpljle. 

Ill  the  in:iJ4>riLy  of  raKcn  tinioii  ta.U(>K  |il.i('<->  with  litit  litlK*  s(*|iaratiun 
and  with  full  rostorntion  of  fiiiirtinii,  8o  fur  iit  least  na  |M>wer  ia  ron- 
ceritc^t,  altliough  oxU-nsion  m  ofU-ii  iimmi|itete. 

A  still  nionr  unfortnnnto  result,  ancliylosi.H  of  the  joint,  Ims  follnwc.1 
In  n  small  niimlx-r  of  casva.  Mulguigne  quotes  fi'oin  <_':iiii[M-r  uiid 
Tri<K-n  uii  anatomimi  Hprritnon  of  hony  fusion.  :ind  :dtliongh  it  is  not 
sn(K*ifi«dIy  Jt-wertcd  thai  the  union  was  iK-twern  thi*  iiinu  and  tlw? 
hnnirnts,  thif*  seeiii?  probaltle  fnmi  thi'  context.  Thierry.  n'*eonlin;; 
to  I'iiiipnu],  rt'[W)rted  two  ea«e„s  of  artieiilar  ri^idilv  ihiit  had  la-stf-nl,  the 
one  for  six  inontliH,  the  i>ther  for  n  year,  in  npite  of  the  inosi  |K'i>i!itfiit 
efforts  to  overcome  it*  I  have  seen  a  case  in  which  the  joint  wan  stitf 
in  full  extension  after  wiring  of  the  frajrnicnU,  although  the  o|ipmtioii- 
woiind  had  healed  without  »(ip|mration. 

The  course  of  the  fraeture  is  ordinarily  very  simple  and  uneompli- 
esiled  ;  the  towelling  («nhside.>i  |)roin|itly  and  unitui  lukvti  phie4>  in  fntni 
three  to  f«>iir  weeks. 

Treatment.  Discussion  conoerning  the  proper  tmttmeiil  of  frjieturt 
■>f  the  oh-eninoii  Urn*  lurnt^l  mainly  upon  the  ]M>>tilion  to  Ih-  given  to 
tlie  jinih,  some  favoring  the  extendwl  positiitn  in  i>rder  to  ht'ciirc  cloH(>r 
union  of  the  ligiiiiu'iiit'»,  fitlicr>i  n'ci>n unending  ilcxion,  either  licoau.';** 
they  did  not  f<>:ir  fM'[Kinitinii  of  the  fRigrncnt^  anil  xouglil  the  potiition 
that  cuuhl  be  kept  with  the  least  disii'omfnrt,  or  lxi-jni>*'  they  fcareii 
anehyioRis  and  wished  to  have  the  liinh  in  tlx*  most  favKimltle  |Misilioii 
if  it  Hliould  oeeiir.  It  is  cviilent  fnnii  (he  faet^i  that  luive  heen  aln-ndy 
statcfl  that  neither  the  first  nnr  the  thinl  rea-^tn  is  siirtioient  to  c?>hih1i>^h 
0  rule  of  pnicliti'  to  Iw  followi-d  in  all  ca.-*es.  'Jhe  pnilMtI>ility  of  the 
iKxritrrencf'  of  aneliylo^is  after  »<iinpie  fnietiire  is  ver}'  small,  hi  »^ni:ill 
tlinl  it  ought  not  to  Im?  weighc<l  againi^t  that  of  non-iniion  when  the 
fragments  are  Primratcd  nither  widely.  <)n  the  oilier  hniid,  the  se|ia- 
ratton  al  first  is  so  slight  in  many  ctntfA  and  the  exlen(h>tl  posititm  so 
unnecessary  to  ovoPC«tnie  it  that  if  |inrlial  flexion  if*  more  eomfortahle 
t4>  the  patient,  if  it  makes  the  reslmint  less  irksome,  it  hhoiild  uut  Im* 
denieil  him.  Furllierniore,  there  npjiears  to  he  <Iangcr  of  two  tUspliMf- 
menttt  in  eomplete  extension  :  if  the  fmcture  ts  ut  or  tiear  the  l*aso  of 
the  prucoi>«  the  ulua  can  be  readily  dislocated  furwunl ;  and  nectindly, 
(■tfnsion  into  the  joint  or  swelling  of  theca|isiilc  may  previ'ut  the  tip  of 
tlie  oln-ranon  fntm  sinking  into  the  olceranoii  fossii  to  the  imiial  depth, 
and  under  siieh  eireum^^an^vs  iviinpleteexlen-iion  of  tin;  fmi-arm  Mimhl 
cniiS4>  a  tilting,  an  angular  displaeement  of  this  fnigment.     Tfiis  lallcf 

IKiini  has  been  made  by  scveml  writere  ujM»n  tJieorelii'al  gnumds  alone. 
Mil,  nlllK>iigli  it  serins  plaufibte,  no  coiilirmatory  observation  has  U-en 
made,  so  far  sis  I  know. 

Tlie  aim  of  treatment  should  l>e  to  secure  bony  union  if  possible,  and, 
failing  that,  cIom'  fibrous  uninti,  and  this  eitnsidentiion  will  regiilate  the 
iH>silion  to  1m'  given  to  the  arm.  If  there  is  uide  M'|mnilion  uliieb 
iiienti.'tes  as  tlic  ellH>w  is  tlexcd,  if  the  frugnieiils  ciuinot  In*  bniiight 
well  logetlier  except  by  exleiniing  the  forearm,  that  |M>^itinn  niiiAt 
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lie  taken  aiid  ktut  until  »)n!tuli<latiuii  is  well  advanced.  Ifj  on 
thr  other  luiiitl,  tnc  wpiiralion  in  islight  and  X\w.  iippcr  fnigment 
t<«|]o\vs  till'  niDventents  of  the  lower,  if  tliry  «u»  he  «.ii.sily  hnmglit  to- 
fP'tluT  and  lii'pt  >ii  \i\  nKKK-ralc  trartiun  uimii  the  up)H'r  one,  the 
patient  nuiy  be  safely  allowed  the  eiimfort  oi  the  partly  (lexcd  poBi- 
tiofi. 

Ap|Kirently  it  is  not  often  nt-eetwiry  to  lake  e.-^iK'eial  niea^^nres  to  draw 
iIm*  up|»er  frapinent  dnwn  to  the  lower  one,  and  even  when  there  is  con- 
»i4hT4iMe  ^^|HlnltiMll  lH.>lwei-n  llieni  in  the  flexed  )H>siti4>ii  It  is  u><ually 
^unieient  finiply  to  extend  tlie-cUM)w.  Smic  nietluHls  of  ln>atnient, 
hoHi'ver,  liave  Ixrn  de?»l}riie«l  with  the  especial  intention  of  drawing 
the  fra^'nient  down,  and  it  has  lM!4'n  MHight  to  aeeouipiish  tlii.s  hy  fij;ure- 
of-vi^ht  Imndatres  |iassing  alHtvt^atid  Udow  the  fragment  and  ei'OHxin^  xix 
fnmt  of  the  elt>oM,  or  by  circular  baml.s  almiit  the  arm  drawn  t(y^etlier 
by  longitudinal  r)nefi.  In  (tllieR*,  strijw  of  adhesive  pla.'str-r  have  been 
applieil  to  the  skin  aUtve  the  olecranon,  dniwii  down  Miugly,  and  fast- 
eiicil  to  the  skin  of  ilie  forearm  or  U\  the  ^plintJ^ ;  souietinie.-s  tlte  plaiit^^r 
\»  eut  in  the  form  of  a  IT,  the  oWninon  lying  in  the  angle  and  tlie  twu 
w\i^  |KL^ing  along  ttie  foifarni. 

Mrtal  h>Hik^  niniilar  to  thnw  uamI  in  fracture  o(  the  patella  have 
also  Ik'cu  u.«ed  here  sutrccssfully,  although  not  frwpiently.  I  do  not 
knt>w  when  or  by  whom  they  were  tirst  employed,  but  Itu.-ich  reeoni- 
meiuhd  tlieui  in  18U1,  and  ringaud '  siK-aks  of  the  jim- of  a  similar 
method  "a  very  long  time  ago"  by  I'rof.  Kignud,  of  Strasburg.  li 
b  etiflioiciit  that  the  Iitxik  should  have  but  a  .single  |>oiut  at  the  up[»er 
cml.  and  at  the  other  end  should  \iK  made  fa.-^t  to  a  gypsum  baixLige 
oiveriug  the  arm  and  forearm  and  provldinl  with  a  lai^e  fenestru 
behind  tlie  elbow. 

The  host  .splint  is  an  anterior  one  made  fat*t  to  the  limb  by  a  roller 
hnndagi'  or  a  fene?jtrate<i  gyitsuni  Imndagc.  It  is  not  worth  while,  I 
tliiiik,  t^i  try  to  fonv;  tJu;  U]WK'r  fragment  down  by  turns  of  a  i-ollur 
UuKhigi-,  iKH-auMtr  thi!««-an  l>e  done  tiitich  luore  eft'wlively  when  necessary 
|iv  adhcftive  phister  or  ho<»k!4.  In  short,  the  treatnu'ut  to  Ih;  reeoui* 
nitiided  is  as  follows :  If  the  .4e{i:tnition  is  ^-^ligbt  and  is  not  in('n.>:i.'«e<l 
hy  th(r  rie.tetl  inn^itioii  it  is  only  neivssnry  to  inimobilbu;  the  limb  with 
the  forearm  nhghtly  flexe^l.  alHiut  midway  between  complete  extension 
and  tlexi<m  at  a  right  angle,  ami  for  this  pur|Mist*  an  anterior  splint  uf 
wood  or  of  plaster  of  Paris  is  siitlieient  and  convenient.  If  tlie  fi'ag- 
meni  shows  any  tendency  to  Ih*  dniwn  up  it  should  Ih:  sccurml  witli 
ailhi'sive  plastt'f.  If,  on  the  other  hand,  there  is  notable  se|Kiration, 
aud  if  the  ((('{virntion  !»  tnercaR'd  by  Hexion  of  the  forearm,  the  cxtcn- 
mon  should  be  complete  enough  to  bring  the  fragments  together,  and  it 
elinald  l)caidi'«l  hy  adhesive  plasti>r  or  hooks.  The  fenest nil iil  gy|>sum 
bomlnge  si7'iiis  to  \w  the  iine  best  fittetl  for  this  jiurposc,  and  the  fenes- 
tra «hould  U'  large  enough  atul  su  placed  as  to  [K>niiit  iiispei^tion  of  the 
KSt  uf  fracture.  If  Malgaigne's  hooks  arc  ust^il  in  connection  with  it 
(mc  book  or  pair  of  hiHjks  shouhl  1k>  fore^!*!  through  the  tendon  of  the 
tnn'iirt  down  (o  the  l>one,  ami  the  olhtT  [Kiir  fixed  to  the  gypsum 
bdiHUige  In'Iow  the  fenestra.  In  one  of  three  ceases  reconled  by  Quin- 
'  l*iuf:BUit :  Dim.  RiH->-4-li>i>«l)iiUP,  art.  Cbndc,  p.  sat  (I97S). 
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tin,'  liie  Ituuks  remained  in  pluoe  ibur  wet>kn  wlliimil  cjiiwinj:  any 
infiniumalorv  symptoms. 

If  the-  imiiLMit  is  rlieiimutie,  nr  if  the  reaction  has  bot-^n  t»evere  uud 
prulnnp'd  :in<l  andivloMlH  \h  fean-d,  it  Is  well  to  chunge  tlu!  de^n-c  uf 
m-xitm  slightly  fmm  time  Uy  time  after  (he  jMiin  and  JnHammatiun  liave 
ditiap|ieiiri*d  ;  and  if  the  tendency  to  !*epimition  i^  slight  thii»chiin^>tif 
piMition  may  Im?  I>egun  quite  early.  It  must  l*e  done  very  Rently  niwl 
v»uti(>ii<ly,  ami  the  up[)er  fnt^neiit  mnst  be  supported  by  the  tin^'T  in 
nnler  that  the  ndhet^ions  may  not  lie  ruptured.  In  a  fotvi  reporteii  by 
I*in^!iu<l,'  the  c:dhis  wa.-*;  broken  by  thin  attetniit  at  pas-sive  intition  ; 
and  as  (he  sitrj«:e"n  did  not  dare  to  immobilize  the  joint  iipun  tor  three* 
or  (bur  works  hr  applied  a  plaster  l>iinda}rt.>  tu  the  ibrcartii,  and  umiI  it 
88  the  HUp)Htrt  fiir  a  pair  of  Mal^ii^iu>*H  InHjkH  by  whieh  lie  was  eimhled 
to  ki-ep  the  fnigrnent  ]M?rfeetly  in  place,  and  at  the  same  time  to  move 
the  fllmw  a;*  mrn;h  as  he  wi?lK-<l. 

Ijaucii.'itein^  used  in  one  i^ise  a  nu>thiH)  of  [irt-Elitiiuary  trc:itniriit 
n.'oinnmendt.tl  by  Volkniann  iu  fnieiure  of  the  |Kitella  :  afipinitinn  tif 
the  joint  to  remove  the  bloiMl  and  pynoviu.  There  was  M'[iiimtion  to 
tlie  extent  of  hidf  an  inch  and  the  joint  waH  ilistende*!  ;  he  removetl  ■'JO 
c.e.  (al)OMt  lA  oimres),  drewoil  the  lindt  in  the  extended  position  iii»tm 
an  anlerittr  .•splint,  and  drew  down  the  fiti^nient  by  nu■an^  u\'  toii^^itu. 
dinal  filrip.-^  of  adlK-Hive  jitanter  n-iiewe^i  about  unee  a  week.  Itiviiverj" 
follnwcd  without  displacement  and  with  full  u^eof  the  joint.  Another 
ciiHt^  i.t  rejKjrtwl  in  the  iVntrtilUfitt  Jut'  t  fmuttyir,  1885,  p.  57(1. 

In  a  few  caavn  the  fra};mentM  have  Im-cii  wired  together  ;  when  report 
tit  such  a  measure  wa.**  deenu-d  nii-erwiary  I  have  preferre<l  tutures 
tlironijrh  the  (ihn»-iH'riohteum adjoining  the  Iraelnre. or  a  sutmv  ttiroiu^li 
tin*  tetidoii  of  the  triceps  and  a  liole  4lrille<l  tmnHVcrnely  in  th«  ulna 
below  the  fracture. 

In  a  few  cnees  of  fibroun  union  with  much  &e|i:iration  and  ennaecpicul 
diHubilily  otH'rntivc  measures,  according  to  stmie  id'  the  varlou^t  plana 
mcntiniiti]  m  Chapter  VIl I.,  have  Wn  undertaken  to  obtain  eloeer 
union;  aiul -^une  siirgeiiiis  have  olmiined  goiHl  results  by  exei.'iing  ihc 
tihrouis  Imintl  and  wiring  the  fnigments  ttigtrther. 


B.  Fractures  of  the  Ooronoid  Process.* 

Thin  fnictun',  the  frtsiucney  uf  which  ha."  Ui-n  nuii-h  ili*-putr<l,  is 
uuiptchtlonahly  very  rare  except  ns  a  ajmpliaiiinii  vt'  dl^lDcutiMn  of  the 
ulna  backward. 

S(i  far  Uf  nin  Im*  inferred  fmm  tin*  few  delaile<l  de««criiitiunH  of  K|K*t-i- 
mcnA  the  line  of  fracture  cruises  the  procem  transversely  or  «uniewluit 

'QulDtiii:  U<ntnlt>liilt  fur  (lilrurKtc.  It*<l.  p.  784. 

■  I*)tiKnad:  Unxvttc  llcli>liiiiii<Uin>,  H»y  'i\,  iK7.>. 

*  |jiiirii»U-iii .  tViitntllilitir  fur  Cliituririi-',  1p-^1,  p.  172. 

*Tltc  rrfHRmcn*  to  tlir  niHN-hnrii*  in  thv  rtr>t  rtlitloii  irr  :  Cnoprr.  Frurtiirvn  aii<t  HI*' 
IiiTAtiutiK,  p  411  ;  H.  (>H>|>ft  Niiil  IlilNi-ii,  i[U"U-i)  \>y  Ilitmiltoti  ;  VrlimMi,  Aniiiili*B  <1«  Im 
Chlr.  IH«.t.  viil  Is  )>  HH;  tit-mni.  iJicl.  <1<?  M*^..  en  30  vuU .  url.  IWiIp,  p.  -JS^;  tinrit, 
to).  1.  p.  41  :  Itrjratit's  Hunt..  'M  Am.  H..  vril.  1.  p.  Kt?;  two  in  tliilniM'tt  Hf>44-m,  Am.  rA., 
vol  t-  pp  ^'i)'.  >^>0:  AiiiiKiiilitlr.  Moiliml  Tirurv  »nA  l>a<rtlr.  |>(7r>,  vol.  i  p.  ATfl,  iinil 
Kdlolmntli  Mriil'-al  Jotirnal,  FdiniKrv.  if^t,  p.  ii><l.    Kiir«i|MTi<iii»l  «awpK-othr  followiuf 
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ol>li<|tu*Iy  lit  iilHHit  oiM>-fbiirtli  i»f  an  inch   U-|nw  it*  n\n:\,  tind   iiiiiy 

in'onito  willi  II  cIiMM-  Ujiiy  uiiitui  or  I\v  a  Hbn>us  Ijaml.     W'lu-ii  the 

riliiinn  U  eloM.*  ami  Ixuiy  tln>n'  may  he  n  Nuntwliat  i-xiilicnint  calliin 

fii|Km  till'  niiitTHir  :u*|KH'r  <if  xho  proet'ss,  iliic  probably  to  tlio  stripping; 

^tt\t  i*(  t\w  ]hr'u*^U-uiu  ur  tfiiiloii. 

Tin-  iDiTliniiisii)  in  iJii-  jrn-iit  iiiajoritv  of  casps  \s  liv  iiulin'ct  vinK'iK^' 
r\crtcil  in  stM-'h  a  way  a.s  lo  can.-**;  liialnt-ution  (iI'iIk' joint  backwanl  and 
(m  brvnk  ofl*  (lie  puiut  of  tUe  prucusH  im  it  i»  fon't-tl  {kikL  t\w  tnxrdUsi, 
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Pimrture  itf  Uic  coroOoM  {iroceM  of  Uic  rif[hl  ultift. 
Villus  wltti  i-KubcnDl  caIIiii  un  Um  anterior  Mirlkrr. 
UtK'if  (n«<iHn-  'till  vlkitilti  iin  iht-  «rtli-gUr  »urfcrr. 
a,«>iNall  fra^^riil  linikrit  rrau  ihr  articular  border 
of  Uw  olccnDoii  tnd  rconlKil.    KlnaT.) 


ftmi-lanni  Utccoronold  pnetmmaA 
Ihc  bowl  of  the  rBilfit*.  (Bstakt.) 


anil  in  ahcIi  cases  there  is  &W>  riomctimoH  fnicttire  of  tlio  anterior  |ior- 
tion  of  llie  h«wl  uf  tlitr  nulins.  In  uiic  atso  nientiontil  by  lAitzIiovk  ' 
tbc  pn)Lf:^s  ap|H-:ir»l  In  have  bteu  broken  ofl*  by  iliiTt-t  violence ;  u 
duIdiiT  Wiis  struck  in  the  eHww  by  a  piwe  of  a  shell  wliirh  eaii^H'il  a 
K'verv  contu&iou  but  no  o|Krn  wound.  Two  muuth:safU'rwurd  the  con>- 
nuitl  proct'tiM  einild  be  felt  a^  a  movable  lM>dy,  and  by  prestting  It  down 
it  eonlil  Ik*  made  Ut  rub  a^iin»t  the  ulna  with  a  onrakin'::  S4)und.  Aeu- 
puiictnix>  proved  the  supjiosed  fragiueni  (o  Ix'  a  liard  soliil  boily.  In 
aiuithcr  nu^e.  that  of  a  boy  fourteen  yejitrs  old,  thepnteess  wiU4  broken  ofl' 
by  extrenif  tJexion  of  the  elbow.  A  somewhat  similar  personal  expe- 
rit-ncT  may  be  nirntioned  ai*  ntrniboralive  of  this  irieehani.sm  to  a  eer- 
tain  extent.  I  exeijted  an  elNiw  for  sunpunitive  disciU'H'  oi"  llie  joiul, 
Ur^iu^  Ollicr'g  {MWtero-latend  tneision.  lu  onler  t«)  faeilitate  thcele:in- 
iiii;  of  the  cxlenial  eundyh-,  and  btrfurc  tiiei>hjen)non  had  lM-t.-n  tonclie<l, 
I  iLsktd  tin*  ii.'t.-ji^tjint  to  flex  tlie«'llH>w;  he  «lid  .-m  with  Mome  fon*', awl 
fell  niinethin);  snap.  About  half  an  ineb  nf  the  eoronoid  process  was 
fuund  tu  luivr  Ihvu  broken  off.  It  >M.-enied,  however,  lo  be  unusually 
luii|r  and  pniniint^nt,  jHtSi^ibly  by  o>uiliiTatioa  uf  llie  attatduHl  capsule  in 
eoiiMfptence  of  the  pix^lon^.^l  inflaiumatiun. 

A^  n-ptnl*.  ex[Ktnuicnt  ii\Mm  the  lailaver  we  have  the  abi<ertion  of 
Malpiiy;ne,-  that  in  pnKlueiny;  di^^lorations  baekwanl  he  liroke  off  the 
end  tif  the  oirtiiioiil  pr(N;x-n.4  ipiite  iWtjik-iilly,  and  tlie  more  iletuiled 
rt?>ulLH  of  l^itKlH-trk  wlui  tixwi  the  elbow  in  a  sliijhtly  (lexwl  jiosition  by 
meaus  of  a  (;v[>t«uni  banda^*  and  then  by  striking  ii|>ttn  the  [lalni  nf 
the  liand  bn>Ke  the  eonmoid  proeess  five  times  in  ten  attempts.    Vary- 

)  LoUhwk  :  .Srhiuiai'n  Jftlirlitirl).  MIO,  vol  cuix.  p.  lU. 
'  MAlgugou :  LaXMtlutiA,  p.  (SM. 
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iiig  lliu  fX[MTiriu>iit  by  oxtfiulliii;  thu  elbtiw  coiu|iIeteIy  lie  HUCLvcthil  in 
jin)clucin^  the  fracture  only  once. 

The  nieclmnUin  of  thi»  production  und  tho  anattmiir'nl  relutioiitt  of 
UiLi  iimccss  uxpluin  tiic  utiitrn  with  hitght  dif^piat^ciiicnt  r-liowti  in  sainic 
of  tin*  fiiH-tiinu-n!*  iind  the  dilTiriilly  of  diapnosift  (hiring  life.  The  ten- 
don of  the  hmchiidis  anticus  is  insertoti  not  u|>on  the  toj*  of  the  pnM.-ess 
but  ufKin  lis  anterior  asitoot  ami  biii^',  an<l  the  artinilar  ntpsiilc  is 
attached  all  alonj?  its  wipe.  When  it  is  broken  off  by  iR'iny  furw^l 
backwanl  ng:nn^t  the  tnjchliiii  its  connection  Mith  the  nhia  is  prfm.*rvcd 
in  front  by  the  tonph  attachments  of  the  tendon,  anil  therefore  iuHli'ud 
of  bcinp  distihuvKl  bfMbly  alonp  the  anterior  a.'4[iect  of  the  imne  it  iti 
pn^bubly  only  lilteil  forward.  It.s  vitality  is  assured  in  any  case  by 
its  connection  with  the  ejipsuJe,  and  when  the  dishx^iition  is  reiluced 
the  fragment  i»  lield  exactly  tn  plmx-  by  the  tendon  of  the  bnicbialis 
anticus  in  front  and  the  humerus  iH-bind. 

I'be  Mtiiptonis  and  tin.'  nuuiits  of  diiigiiosis,  in  view  uf  the  unix:r- 
tainly  of  tne  diapnor*i.*i  in  the  mjppnr'ed  ea»i-s,  i^nnot  be  iMwitively 
deM;rilied  ;  those  which  have  t>eeii  ileenied  butficient  arc:  <uslocatiun 
backwanl,  eiisy  reiluction,  pi-cat  tendency  t*>  recurrence,  |Hi«hibly  crepi- 
tus, and  tliu  presence  of  n  hard  niovalile  Ixtdy  in  fntnt  of  the  cllmw  in 
the  line  of  the  tendun  itf  the  braehialis  auUcus.  In  a  jK-r'^inal  ca><.' 
the  .<iUp|Hiri«'4]  frapnienl  could  be  readily  gnt.^[H-'<l  betwci-u  llie  thumb 
and  linger  and  inove<i  tnt'ly  U\  and  fro. 

Treatment.  The  treatment  cousiijts  in  immobilization  of  the  joint 
flext-d  to  a  ripht  angle  or  lieyond.  'Vh&  degree  of  flexion  and  the  eoni- 
ptetene^e  of  the  immobilization  may  vanr*  with  the  tendency  lo  di.>^ 
plaoemcut.  If  the  latter  is  great,  exjierience  lias  shown  that  it  is  U-st 
op|tose(l  by  increasing  the  llexiou  ;  and,  of  course,  conijilete  ininiubil- 
inttion  gives  additional  84-curily.  The  innnobilizuition  shitnhl  lie  main- 
Uiineil  as  lung  as  the  tcntlcney  l*i  di^litcatiun  exists;  when  that  c^-ascs 
thu  splint  Ikh-vuics  unnecessan*,  an<l  the  oniy  indication  then  is  to  main- 
laiu  sullicieut  flejciun  to  fuvor  prompt  und  close  uniuo. 

C.  Fractnres  of  the  Hea4  of  the  Raditu. 

Our  knowledge  of  this  variuty  of  fiucture  is  drawn  fmm  aUrut  a 
score  of  )^|H.>cimeuH,  old  or  recent,  anJ  a  c^tnsLanlly  increasing  niindH-r 
of  clinical  ca8t>s  supjMrted  by  Hkiagnims.  It  h:is  rifently  bren  sliidiiil 
by  Thomas  *  in  a  paper  admirable  alike  for  its  thtjroughness  of  restnreli 
and  its  hoIxtucsh  ol  judgment.  Apjiareuily  the  injurv'  occurs  quite 
frequently  ;  Thomas  colbHiUHl  4R  taises  and  found  eviiience  of  55  ntlu're 
in  skiagnims  taken  in  Philadelphia.  The  line  of  fracture  may  se|ia- 
nite  a  small  portion  K*i  the  head,  alsmt  oiK>-thinl,  or  a  much  larger 
ptrtion  passing  down  through  the  neck,  or  may  split  the  head  into  two 
or  more  pietvs  and  licparatc  all  of  them  fnmi  lite  shaft.  Usually  the 
fragments  retain  connection  with  tho  periostetun  of  the  neck. 

OatiM.     The  cauae  may  Iw  a  blow  upon  the  head  of  the  lione  (Rtlm- 
8on,  Cheyno,  Delormet,  or  a  wrench  of  the  forearm,  probably  forced" 
al>ductiuu  (Stimsuu),  or  a  fall  on  the  palm,  or  the  injury  nuiy  occur  lu 
)  TbooiM :  toiv.  of  J'son.  Med.  Bull.,  to),  lo,  p.  IM. 
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an  inrulrnt  <tf  a  Imrknartl  diitJfKiituiii  of  both  Imiui>!^  of  the  fon-amt  or 
of  tire  lu-aii  uf  tin*  radius.  Tlie  f^'rin  of  llii-  fnii'liin*  viirk-s  witli  the 
caufir  :  frirltiiT  i>f  a  i^iiinll  (Mirtioii  of  the  iiwul  is  the  f<)rm  f4iMi  Jn  dis- 
locntion  iin<]  In  fnirtiirc  liy  diu'ct  violenct* ;  iho  iimro  t-xten^Jve  fruc- 
IUTV9 — npliitiiit:  of  the  hwnl  and  complete  iie|iaratiMn  fnim  the  shaft — 
art-  JM-eii  when  the  tiitih  hii^  been  violently  wreiielied.  I  htives<4'n  five 
nf  Um-  fonner — four  in  illsloaitiuii  and  one  hy  direet  viiUentx- — und  ihive 
of  the  hitler  verified  by  arthmloiny  uml  four  jirobahle  ca:»es  nhservi'*] 
~  Unicully. 

Ill  the  cases  acci>mpanying  dislocation  a  ^mall  piece,  c«>mpriAing 
altout  one-tiiird  of  the  pL-riplierv,  is  bntken  off,  pronahly  the  portion 
tliat  is  anterior  wht-n  the  head  is  forced  |iust  the  eapitelluni.  I  have 
found  it  lyinj:,  after  nilnetion  of  the  dishtealion.  beneatli  tlie  external 
epifoiKlyle  Utween  the  radius  and  llic  olecranon,  aiul  the  iNtrtion  of 
tiH*  lamd  of  the  radius  arees,sible  In  j^tlpalion  did  not  eonipnw  the  gap 
left  by  the  fniclure.  In  one  ca.>e  the  fragment  had  lio<.'n  displueeil 
downwur^I  along  the  ueek  and  had  beeuuie  attuehcd,  limiting  rotation; 
t  cut  it  awav  and  covertnl  the  raw  i<iirface8  with  8ilver  foil,  getting  a 
gf"<d  functional  result. 

In  a  case  of  fRi<-tiire  by  <lirect  viulencj;  (kick  by  a  httrse)  <*he>-ne 
fiiund  the  fragn>ent  in  the  ^nie  place  aii<l  removinl  it,  a-;  he  ili<l  aUo  iu 
snoilier  supp(*sed  to  be  by  direet  violence;  in  another  l>elorme  recog- 
nixed  abnormal  mobility  of  the'undisplaced  fragment  and  treatcti  It  hy 
iniraobtli/^linii,  obtaining  (H>nip1pte  rt-ritoratitm  of  function.  In  mine 
the  patient  did  not  come  under  obt^ervatiou  until  after  suppuration  of 
tbv  joint  Lad  txTcurml ;  resection  was  ilone. 


Flo.  l». 


wr^ 


B 


CQiTvapundUig  u*  lb«  gmp  wu  cnuli«4. 

My  threr  certain  casen  of  fracture  by  violence  acting  through  the 
fun-Mmi  rcM-nible  one  another  closely.  In  each  the  cauiic  wa?  a  fall 
fmm  a  height,  the  arm  U-ini;  nLughl  under  the  ImkIv.  I  imagine  that 
the  immi*<liatc  i-an-w?  wtvi  violeni  alHluctiftn  (tf  the  toiTann.  Kig.  155 
pjiow.'i  the  lines  of  fracture.  In  the  first,  one  nf  the  two  smaller  fnig- 
mentt  was  <lispbcc<i  outward  aiul  backwanljaml  a  primary  excision  of 
the  lirttd  and  neck  was  Hone,  with  n  good  functional  rct'ult.  It  was 
thought  that  the  coronoid  proce:«  also  was  broken.  In  the  second 
tlM'fe  was  u*t  recoguiiable  displacement  at  first,  and  I  was  not  entirely 
oertun  of  the  ehanir'ter  of  the  injurj* :  after  immobilization  for  four 
WBilui  the  functional  rc<mlt  seeimsl  s<j  likely  to  l>e  Imd  that  1  o|K-i)ed 
tha  joint  and  irraovoil  the  head  and  iiei-k,  finding  the  larger  fmgment 
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c]is]>liiced  angularly  outward  and  backward  and  reiinite<l  with  the  Hlmft. 
In  the  third  cane  there  were  two  lai^  pieces  and  a  crush  of  the  inter- 
nie<liatc  jwrtion,  also  fracture  of  the  coronoid  process  and  slight  dis- 
placement backward  of  the  ulna.  I  saw  the  patient  a  month  af^r  the 
accident  and  removed  the  head  of  the  radius.  The  cases  are  reported 
in  detail  in  the  references  given  above.  In  one  case  observed  clinically 
(<lctail8  in  first  edition)  reunion  followed,  with  a  good  functional  result, 
notwithstanding  a  notable  enlargement  of  the  upper  end  of  the  radius ; 
in  the  other  rotation  of  the  forearm  was  lost.  I  have  also  had  a  case 
in  which  the  head  of  the  radius  was  broken  by  a  pistol-bullet  entering 
from  the  outer  side  and  above.  I  excised  the  head,  and  the  functional 
result  was  good. 

Two  of  Mutter's  specimens  and  Helferich's  show  a  small  portion  of 
the  h(>ad  broken  off  and  reunited  with  displacement.  In  Pinner's  the 
small  fragment  was  eburnated  but  not  reunited,  and  in  Delorme's  the 
fragment  reunited  with  conservation  of  function. 

These  cases  show  tliat  union  is  iH>ssible,  even  probable,  after  fracture 
of  llie  neck  or  of  the  head  ;  in  my  case  in  which  suppuration  followed 
tlie  patient  was  a  delicate  strumous  lad  in  whom  any  serious  joint  lesion 
would  have  been  likely  to  have  that  result. 

Diagnosis.  The  diagnosis  after  fracture  of  a  small  portion  accom- 
panying a  dislocation  or  by  direct  violence  is  easy  if  the  fragment  is 
displaced  to  the  position  beside  the  olecranon  which  it  has  occupies]  in 
most  of  the  rejwrted  cases,  for  it  can  then  be  readily  inlpatea.  Its 
removal  is  easy,  and  its  loss  appears  to  entail  no  disability.  The  loss 
of  rotation  observed  in  one  case  after  removal  was  probably  due  to 
adhesions  between  the  surface  of  fracture  and  the  capsule. 

In  the  cases  of  more  extensive  breaking  the  diagnosis  is  easy  if  there 
is  enough  displacement  of  the  head  to  be  recognized  by  ]>aIi>ation  and 
if  its  st'paration  from  the  shaft  is  shown  by  its  failure  to  share  in  rota- 
tory movements  of  the  forearm.  In  my  second  case  the  hea<l  rotated 
with  tiie  shaft,  and  the  only  sign  |)ointing  to  its  fracture  was  an  octai- 
sional  click  i)C'reeived  during  rotation  of  the  forearm ;  there  was  also 
market)  abnormal  lateral  mobility,  cspf^cially  adduction  of  the  forearm, 
and  sharp  pain  on  abduction.  If  it  cannot  be  felt,  the  diagnosis  nmst 
he  made  l)y  hn'al  tenderness  on  pressure,  but  probably  tiie  x-rays  are 
needed  for  a  [wsitive  recognition. 

Tlie  pn)|KT  treatment  of  this  condition  is  not  so  clear ;  one  of  my 
cases  regained  g(XKl  use  of  tlie  joint  without  o|x>ration  ;  another  did 
th<-  Kune  after  a  ])rimary  excision  ;  the  others  had  all  lost  more  or  less 
nttatioii  when  first  seen  some  weeks  after  the  awiideut,  aud  .some  of  them 
much  of  flexion  and  extension  ;  the  removal  of  the  fragment  or  of  the 
entire  head  inipntved  the  condition.  The  results  recently  obtained  by 
mossagi-  and  immobilization  in  cases  in  which  an  early  diagnosis  was 
made  are  encouraging,  but  I  doubt  if  small  eimipletely  detached 
portions  of  the  head  should  be  left  in  ;  their  reunion  is  not  to  I>e 
e.\[K'cted  and  tlieir  preseiict;  is  always  a  <langer.  Of  18  cases  of 
Tliiunas's  eollectiou  in  whieh  tlie  result  is  known  there  was  good  union 
without  deformity  in  3,  with  deformity  in  5,  non-union  in  8,  1  bony 
aud  1  fibrous  ankylosis,  and  2  with  greatly  impaired  function. 
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D.  Fractures  of  the  Neck  of. the  Radius. 

This  injury   appeara  Uy  be  much  less  frequent  than  fracture  of  the 
head,  although    Muuchet'  saw  11  cases  in  tne  course  of  two  or  three 
years,  all  in  children  under  thirteen  years  of  age.     The  known  speci- 
mens are  one  of  Mutter's,  united  with  displacement, 
one  each  removed  by  Aniiandale,  Douglas,  Mouchet,  Fiu.  156. 

and  myself,  and  one  found  by  Moullin  on  amputa- 
tion. Moullin's'  was  a  separation  of  the  epiphysis. 
In  several  other  cases  the  line  of  fracture  has  l>een 
shown  by  the  ar-rays  (Plate  XIV.).  Mouchet's  is 
shown  in  Fig.  156. 

Mutter's  specimen  of  fracture  of  the  neck  alone 
is  without  history  of  the  cause  or  symptoms ;  in 
Annandale's  the  patient,  a  man  forty  years  old, 
received  a  severe  jar  of  the  elbow  by  striking  his 
wrist  against  his  knee  while  shovelling.  He  did 
not  seek  treatment  until  six  weeks  later.  After  a  dius.  (Mol-ciict.) 
month's  immobilization  the  joint  was  opened ;  the 
head  was  found  loose  and  the  neck  atrophied. 

Dr.  Richard  Douglas,  of  Nashville,  reported  to  me  a  case  of  fracture 
of  the  neck  by  a  blow  on  the  inner  side  of  the  forearm,  verified  by  a 
late  arthrotomy.  A  prominent  feature  was  marked  flattening  of  the 
inner  side  of  the  elbow,  with  extensive  ecchymosia,  which  I  attributed 
to  avulsion  of  the  flexor  muscles  in  forced  abduction  of  the  forearm. 

In  November,  1902,  I  saw  at  the  Hudson  Street  Hospital  a  man 
whose  right  elbow  had  been  disIocate<l  (and  reduced)  two  days  previ- 
ously. The  flexed  forearm  could  be  moved  slightly  backwanl  and 
forward  upon  the  arm,  there  was  a  gap  below  the  capitellum,  and  the 
hi'.id  of  the  radius  could  be  i)lainly  felt  in  the  flexure  of  the  Joint.  I 
ex|>ose<l  the  joint  by  an  external  incision  and  removed  the  head  of  the 
radius,  whieh  had  been  broken  off  by  a  fracture  through  the  neck.  The 
coninoid  was  broken  at  its  base. 

The  line  is  tninsverse  or  somewhat  oblHpie,  and  the  proxiniul  frag- 
ment UHually  lias  an  anguhtr  displucement,  the  anirle  oiH-ning  ontwunl 
and  Ittokwanl.  The  nKMh*  of  ])ro<Iuetinn  has  varied  greatly — a  f:ill  on 
the  hand,  a  blow  on  either  siile  of  the  forearm,  a  wren(*li  of  the  forearm, 
a  crash  of  the  elbow  in  a  machine.  Definite  diagnosti<'  featun's  are 
not  known  Iwyond  jKiin  at  the  site  of  fracture  and  espeeially  on 
attetnpting  supination  (Mouchet).  Here,  too,  the  j-rays  will  pntbably 
bi"  the  final  arbiter  in  doubtful  cases. 

Mouchet's  9  fresh  cases  recovered  with  gtunl  function  after  treat- 
mtrut  by  massage  and  nmbiliKition.  Adults  have  not  done  so  well, 
and  late  excision  may  be  required  to  impnive  function. 

'  Mciuc-hct:   Revue  «lc  fTiir.  vol.  21.  p.  r.ftfi. 

»  Moullin  :  Trana.  I-ath.  Soc.  London,  vol.  39,  p.  242. 
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2.  FRACTlTBEa    OF  THE   SHAFT. 


A.  Fracturea  of  the  Shafts  of  Both  Bones. 

The  relative  frcqneiicv  of  fracture  of  Imth  l»oncs  may  bo  sccd  by 
rcfcri'iice  tit  tlh'  Lilile  tii  Chnptor  I.  It  (H-riirx  rtirclv  in  the  iijiptT  tliini 
iiriil  with  nlx^iit  cijiiul  frc(|iicney  in  ttie  niiditleatul  lower  tliirdsi.  Umi- 
ully  the  Ridius  U  l)ntkL-ii  iieurer  tlie  elbuw  (liaii  (he  uhia. 

Oause.  The  c:ui.«i!  niiiy  he  ilireet  or  iiidinTt  vifdetifM:^  or  iniiMmlar 
iictioii^a  full  MpMii  (he  hunt),  or  the  Ijeiiding  of  the  furejinn  iienis.^  wdiif 
object,  or  bv  a  traiisvui'^'  blow. 

Only  a  few  iiistan<:i*^  of  fraettire  by  niUHCular  netiiin  have  Immui 
rvconleil,  and  even  in  those  there  was  a  contributing  external  fnroe, 
such  as  shovelling  ur  rising  upon  the  hand  in  l»eil. 

Partial  or  incomplete  frmitureM  —  "green-stiek  fmcturcB^^are, 
ai-e^mling  to  Malgaigne,  more  cuniinun  in  the  forcanu  tlian  elsewhere, 
and  are  usually  due  lo  a  fall  n|>on  the  hand. 

DispUcemeata.  'I'he  dtspluceni(>ntM  are  of  the  umial  kinds:  overritl- 
ing  in  ol>lii(ue  fractures,  lateral  with  or  without  overriding  in  the 
iransvcrHe  fractures,  and  angidar  displacement  of  one  or  buth  bones  In 
Ixtth  forniH.  Kotatury  <]ispla4Y'ntent  of  the  nidiu»  alone,  e»|iceially 
when  it  is  broken  above  the  insertion  of  the  pronator  Icnw,  wa.s  lir*i 
ptiinlcd  out  «p|Mircntly  by  I>jns<lalc.  lie  suggtslcd  that  the  up|wr 
fragrueut  might  Ih?  stnmgly  HUpinated  by  the  bicepw,  while  tbe  lower 
fmgnient  watt  kept  in  the  UHiud  8cmi-prone  poAition,  and  he  thought 
this  might  be  a  cause  of  the  inability  to  supinate  the  hand  completely 
homelinieH  obs4'rvod  after  fractnn-.  Flower  and  I^ulke'  way  they  have 
found  pn>of  of  the  ritrrpctnew  of  this  onnjocture  in  the  cxaminatiitn 
of  numerous  spe^timens  of  united  fracture  of  the  radius,  "in  a  great 
uundicr  »)f  which  the  lower  fnignieiit  was  much  h'tw  suianateii  limn 
the  up|»er/'  and  Agnew  siiys  (here  are  similar  s|>ccinu'n&  in  thec<dlec- 
tions  of  tlie  CulK'ge  of  PlivKitrians  and  the  University  of  I'rnnsylvu- 
nia.  Mr.  ('allendi-r'  fxaniiueil  eight(H.>u  s|>eiMuu'ns  of  iniitttl  fnu-tun* 
of  the  shaft  of  the  nidius  in  the  lyondou  museimts,  and  found  iu  fd'let'U 
(d*  thi-m  mtatory  dtsplaeeuuMit  averaging  :16  dt-grcL-s,  tht-  i-xtremcs 
being  C  di^grees  and  <J-4  degrees.  The  displatxinienl  in  I'verv  enw-  wiw 
tlwt  IM)!!)!!**!  out  by  [jonsdale.  supination  of  the  upjirr  frigmi-nl.  The 
ngi-ncy  of  thi^  rotatory  displacement — Mipinatiim  of  the  upper  frag- 
ment— in  preventing  lull  supination  of  the  lower  si-guH-nt  after  hid- 
ing apiM'ars  muili  mon*  likidy  t4i  Im*  eHicicnt  in  frarturi'S  below  the 
insertion  of  the  pnmator  radii  ten*;*,  for  that  musi  lo  is  the  niniu  op|ii>- 
nent  of  the  exaggerattMl  supination  of  the  up|)er  fragnH>nt  which  would 
tlien  Im'  neepjwary  to  the  full  ftupinntion  of  the  lower.  , 

In  angular  displacement  one  bime  may  be  beiit  while  the  other 
n*mains  nearly  sinii^dit.  |M»><sibly  with  ovrrriding,  or  the  fnignunls  of 
buth  bones  may  be  im-lintil  iu  the  same  din-«'tion,  fi>rwanl,  luu-kwanlj 


<  Raike:  HolmiM'ii tt,r»tvui  of  Sorgvinr,  An.  ed..  vol.  Lb. MO. 
i4«r:  Si.  BartbotuuHnr'a  ll<«|>it«l  tttfonm,  voL  L, 
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or  lo  oithtT  siilo,  or  there  may  be  lateral  ineliimtion  in  opixjsit*'  ilircc- 
tiiMis,  i^ikoli  Imiui-  iM'iiig  iiii'limHl  toward  tliuotluT;  and  if  uw  fn»cttirt« 
arc  ul  X\\v  siiiuo  Icvl-I  tJic  four  rndK  ni;iv  tliim  hf  hniti^lit  into  contact, 
and  ihi'  |M)K>;iliility  c-n-at/^I  of  n  nuiun  that  will  rtlx>lish  tin-  iniwer  nf 
rotation  uf  ihe  lindp.  Siidi  faulty  nuion  uf  ilu>  two  l>uni-i»  is,  Lowever, 
vory  rare.  (Overriding  of  the  fragmenta  has  been  observed  lo  a  di**- 
taneo  nf  nioiy  than  three  inohefj  (eiglit  Lvntiinetres). 

SymptODU.  The  .symptomg  are  the  iifnal  ones  of  fractnre :  pain» 
ilcfonnity,  abnormal  nioliilitv,  rre[»itns,  and  loss  of  power. 

The  rotit-He  is  usually  simple  and  the  pnitpiofiiK  favorable,  but  Uilh 
may  I*  gravely  luudifitxl  by  laeenition  or  hrntxinfr  of  the  soft  [lartf  or 
by  the  orciirrence  of  acute  inflnntm.itory  reartion  (»r  of  pan^ren*-,  anil 
in  ndditiun  the  prognotti?  may  be  made  unfavorable  by  an  irrttbieible 
dispIafTMient  or  comniinulion  or  loss  of  BulK4(nne<>  of  cme  of  the  l»onej4. 
I>i>ip]ue4-ment  afft-cti'  the  pnignosis  when  it  increases  the  ehanot*  that 
union  may  uike  place  between  the  two  bones,  and  eomniinution  or  loss 
of  sub.-*tantf  by  tavorinp  the  occurrence  of  pseu(htrthnisis. 

In  simple  ca»pn  without  markcfl  displarement  or  complication  com- 
plete union  may  Ik-  ex[K'<':te<l  in  a  month,  but  in  no  other  limb  do 
intlainniuton'  cf>n)pli<':ilIonK  and  gangrene  occur  m>  frequeiillv,  even 
under  pnidcnt  tR'atment.  The  gangrene  may  l»e  limited  to  p^iints 
^here  the  ttnlints  have  made  pres.siire  or  to  jMjrtion;^  of  the  hand  and 
fingers,  but  it  is  very  likely  to  mvolve  the  entire  member  if  it  is  over- 
looked at  the  beginning  or  not  effectively  enniliat"!.  nifTusw  phleg- 
monous iuflammatiitn  of  the  forearm  may  follow  K-vere  bruising  of  tlie 
Hofi  |virt!<  or  may  even  take  it^^  riH(>  in  the  fraeliire.  ]t.s  inifM)rtanee 
lies  in  the  danger  to  the  life  and  limb  which  follows  the  bnrmwing  of 
the  pu-s  the  u[>ening  whieh  it  neeeii«itatos,  and  the  matting  together 
of  the  teiidoDH  and  their  »<liealhK. 

Tflchftmic  contraction  of  the  muscles  (p.  69)  in  of  especial  imnort- 
ancf  lieouuse  of  itH  marked  interference  with  the  Utiefulne^  nl  the 
hand. 

The  caui^e  of  gangrene  in  many  t-.L-ics  and  of  isehn'mic  eontraelion 
hoH  l»een  pre.*«»nre  exerted  by  pplint.s  or  Iwndiiges,  and  the  nwesjiity 
for  caution  nnti  watfthfulness  to  avoid  this  aeeident  <«nnot  Im?  urgtnl 
too  strongly.  The  practiee  of  applying  a  roller  l>andage  to  the  liinh 
nnder  the  xptinl."  is  extremely  dangentus,  ami  «>  als^o  is  the  nsi'  nf 
ttplint-'^  of  soft  material,  juastelHiiinl  and  Ihe  like,  which  take  the  r-liniio 
of  the  limb  and  are  fastenetl  t">  it  with  a  filler  iMmdnge.  There  is  ine 
Kime  oonipnssion,  the  same  chanee  of  stningidation  in  ihi*^  ea«ie  a;* 
wlten  the  roller  is  applieil  dire<>tly  to  the  skin.  It  i.^*  not  }<afe  to  dejteiid 
Upon  the  wnsntiont'  of  the  patient,  njmn  j»ain,  to  give  warning  of 
threittening  Htnuignlalion  ;  ea.-^'s,  in  both  old  and  young,  have  In-en 
reported  in  whieh  total  gangrene  of  the  distal  imrtion  of  the  limb  has 
i»ccurre<l  witlinul  iittrjeling  the  attention  of  the  |Hilient  or  h'\»  attend- 
ants by  any  Hymptouiii  except  tiie  tiual  cliange  in  tlie  color  of  the 
«xpowil  lingers. 

The  |K-r».iHtencr  of  angular  displniH-ment  of  both  Imnes,  or,  lo  n 
Iftw  di'grei*.  of  the  radius  alone,  affects  the  pn»j^in>-if*  by  its  int<T- 
fcrcuce  witli   rotation.     In   njtatioii  oidv  the  nidiuB  moveK,  and  its 
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movement  is  about  an  axia  ninning  from  its  iipuor  ctul  to  the  lower 
eiiil  of  the  iiln:t,  sn  ihiit  iti  full  |iruiiatii>i)  tlu-  niditis  cmsricii  Uie  ulna 
oliliqiu'ly,  nnil  in  HU{iin:iLi(tii  la  iKiruUel  to  it  ainl  at  il.s  nmxiniiim  di^ 
tance  fmm  itnt  the  wntre.  li  now  the  Umcs  are  bent,  sjiy  in  the 
midijlc  third,  the  radius  of  rotation  of  the  nidiui)  at  the  apex  of  the 
an^cle  w  correspondingly  increuf*e<l,  and  this  angle  miiHt,  therefore, 
move  to  a  greater  diHtaiice  from  the  ulna  than  normal  in  .supination  ; 
Hueli  a  movement  in  prevent<Ml  hy  the  interiMSt^ouH  memhniniMind  n)ta- 
tion  is  riim"4piindluj;ly  iliminislied.  This  U  the  nnwt  fmjui'ut  (-an*' 
of  dimtnuliuu  or   Uns  of  rotation    after  fracture.      The  marked  dis- 


Fio.  15T. 
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placement  of  the  niditm  in  tlip  niM>  n'pn>»i4'nted  in  Plate  XVI.,  fi^.  1, 
rau!4(>«l  the  Ifws  of  oidy  half  of  the  rotation. 

Tlif  |H)S!*lliility  nf  imion  U-twepn  the  Iwmes  a«  well  as  the  fraismontfit 
though  rare,  should  als<:i  b<:  Uirne  In  mind.  Ito  oeeurn-nee  is  more 
likflv  whi>n  the  natural  inf4-rval  hclwreii  them  i^  di-^troyetl  or  dlniin- 
iitheci  by  dittplaeement,  but  tluK  approximation  is  not  eRwntial.  KxceMS- 
ive  formalinn  of  rallu?*.  in  efmst-tjucncu  nf  luecmtion  of  the  intcnnediatc 
tisf^ncH  and  irrluiticui,  t-yiitfTiaily  of  thr  inltTosj^iiuf*  mi-nihrnnr,  is  sufli- 
eii-nt  in  it.si-lf  to  pniihiec  thit^  n*Ault  <ui  di-stnictivc  of  the  iii^'fiilni-K^  of 
thr  liuib.  The  (Kviirn'iKf  is  favoretl  als«i  by  iiirn-MiMUiili-itt'i-  in  the 
piwitiiin  of  (III-  fnietunrH,  for  the  fni^mri>l.>i  an-  mon*  likily  lo  fidl  into 
abnonnal  itinlacl  Mith  each  otlu'r,  and  i1k*  ^nmulutioii.-t  whirli  fonn  the 
(■alhiK  iiUiut  eai'h  frai-lure  niiiy  easily  unite  if  iiu-li  spreads  ovt-r  only 
lialf  thtMntermediale»>|Moe  (Fig.   157).     It  hia*  uLva^ioually  ltap|M-ueu 
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Uutt  the  two  rnllnnra  have  camv  into  pontact  ami  fiimiwl  a  lal«^ral  joint 
(Fip.  158),  insUiHi  nf  itnitii)^'.  Slijrlit  iiirliimtinii  of  \\\v  Imnil  tit  une 
fcijt'  tir  llir  iitlnr  i>  :i  tint  inrnxjiit-iit  ivwiilt  ami  may  Ih*  (]iii>  to  tlie  [wsi- 
ttoii  nf  ihr  .-iliiifr  in  which  thr  arm  is  siinpi^rtcij  ;  thus,  if  the  weight  of 
UiiMirm  is  lM>ni«'  iijton  the  sling  at  or  aoiAC  the  |»oiiit  of  frarliirr  the 
nnNii|iniirUHl  hand  drops  ilnwnwant  umi  iho  lowt-r  rni^mciit  tipviaies 
iMwarn  (hf  ulnar  siili-,  as  in  tht*  fi^nrr-s  ;  whiK'  if  the  »\\\\\:  p!i>^'s  iitiili-r 
tin-  hnml  or  wrist  ami  U-jivcs  the  forearm  iin^u|>|H>rl>il  tlic  latter  sinks 
<I<iwii  iK-twi-fii  the  wrist  and  clUiw  and  the  lower  fragment  deviatwt  in 
(he  oppoftite  ilirertion  towiml  the  radial  Evidc. 


'  Fi.i,  \Sfi 


>"t»rlun-i.t  iSi    f,  fi 


.    .  .,   i.ur  ■liwpliu'i.-tiiti>l       '*• 


n,v'  [\i  11  i-.n-:« 


Delay  or  failure  of  union  of  either  or  both  JKmpfi  is  not  very  uncom- 
mon, ospoeinlly  of  the  mdius,  and  rasps  an*  rppnrtinl  in  which  the  unitm 
of  one  of  tliu  lM>nos  has  bt^n  delaye«1  four  or  live  mnntlis,  and  lia»  tlien 
tnlcpii  pinop  without  o|M.'nittvu  aid. 

Troatment.  Itinluction  must  l>e  cffecteil,  when  neeessan-,  !iy  (fxlen- 
■iion  :tnd  r<tiinter-exl4'nsiun  aidifl  l>y  eatitii)us  pressure  U)Nin  the  iHint'^ 
mur  the  wat  of  fnteture.  The  ini|Mirtance  of  niluction  is  cscoption- 
ally  |;ruul,  because  of  the  spi-eial  runctiun  of  rotation  of  the  forearm 
H'hifh  may  Im  »)o  coi^ily  dvstntyctl  by  di&plncement  or  failun?  of  union. 
I  have  once  or  twice  found  it  neceA^iry  to  cut  ihtwn  up^m  the  fmeturc 
brc»U!«<r  I  cutdd  n"t  oiherwii»c  correct  the  displueemeiil,  the  fmgmeu1« 
b«np  «»  plarcd  after  ohliijue  fnirtun-  that  tlie  .-urfaees  of  fniiture  wew. 
wponitiil  from  each  <»lher  hy  the  entire  thickness  of  the  Iwrnr  and  the 
fni>jn"'»'*  wt*"-'  "'  c<»ntact  only  by  surfaces  cuven-d  with  periosteum. 
Overriding  is  X^^  lie  overcome  by  Imrtiou  ;  the  foreanu  and  fMip-'n*  ant 
flfxctl,  rotiutijr-cjttcnision  is  made  by  an  mst.stant  who  gmspA  the  arm 
ckyiiw'  al»ovc  the  elbow,  and  tnictii'M  by  the  tturpNin  Iiimself  or  another 
ftMMKtunt  trnispin^*;  the  hiiml.  If  then*  is  an^;ular  displarcment  the 
Irsetiou  should  Ih'  Hrst  made  in  the  dirt-ctiou  of  the  lower  fratrment, 
and  when  thift  i.-i  thoujiht  to  hv  sufHeicnt,  and  while  it  is  Mill  main- 
taiDrd.  ibe  lower  ACinacnt  nf  the  limb  is  brought  into  line  with  ihe 
upper  one,  tlw  latter  being  (ileadied  by  the  hand  of  the  Hurpfon  or  pn-ss- 
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lire  being  made  upon  tlie  |>rf>i»H*tin^  aiijrie  with  the  thiimlMt.  Thift 
pre.«r*ure  nisy  be  sftft'ly  ninilc  il*  tln^  nnplc  h  ilirwtwl  forwiirtl  or  Iwick- 
wnnl,  hilt  it  must  bo  iist-d  with  fx^eixt  cuution  \vh(;ii  the  an^k-  is  Interal. 
fi)r  there  is  danger  that  it  may  fiin^e  the  iKtnr  tuKin  wlneh  it  it*  made 
too  uear  il»  fellow,  ami  that  when  the  maiia'uvre  ir  eomph-led  the  |»osi- 
tion  of  t}ie  fnigmpnt^t  may  resemble  tliat  of  the  armn  of  an  X,  meh  pair 
being  dii^placed  angularly  towanl  tlie  other.  To  avoid  thin  result  the 
hand  should  l>e  siipinateil  whih*  the  re«hietion  is  making,  becanst'  in 
this  pohitiun  the  interval  U-tweeii  tlie  boiM-r*  at  tlie  centre  nf  the  limb  iii 
gn-cite-it  and  most  awessihh-,  and  the  tsurgeim  shoiihl  seek  to  force  or 
keep  the  fp.ipncnts  a|>«rt  by  pressing  Wis  thnmb«  in  between  them  in 
fi-ont  and  hi:*  fingers  l»chind. 

The  |HiHition  in  which  the  forearm  i»  itsiuilly  kept  during  treatment 
la  that  which  is  midwav  lM>twei'n  pronation  and  supination.  It  is  the 
one  wliieli  tlie  limb  natnrully  assunu-s  when  it  \i>  suspemleil  bcsirh*  the 
iKHly  with  the  elbow  bent  at  a  rii;ht  alight  anil  is  tlie  (me  which  is 
Ihihic  with  the  Ica^t  fatigue  and  discomfort.  Hut  while  ttiis  itosttiim 
inectif  the  indications  ttiilHoiently  in  the  simple  and,  indeed^  in  iiitMtt 
cjises,  it  was  lung  since  ret-ognized  by  .s*ime  surgeons  timt  the  bones  of 
the  fon>arm  an-  iiorntally  ««'|ianited  mo^it  widely  fmrn  each  other  at  the 
centre  when  the  limb  issniiinatet],  and  that  c^mM-ipiently  thi*  p'^itinn 
is  the  one  in  which  the  arm  siioiild  be  kept  whenever  ihert-  ap|pears  to 
Ih.>  dangler  of  the  bones  uniting  with  e:ieh  other.  According  tu  Mnl- 
gaigne,  fracturcfi  of  the  foitsirm  were  troatctl  in  the  supine  ]M)ftitlon  by 
the  con  tern  |iorurici)  of  Hippocratesi,  but  the  practice  was  condemned  by 
that  writer  ;  it  was  reinventwl  by  VnrC'y  aiul  aban<loue<l  by  him  when  he 
learned  that  IIip|MK'rat*'^  had  ilisapprovoil  of  it,  a  yielding  U*  authority 
tliat  beems  to  have  been  unusual  with  that  vigonitis-niinded  surgeon, 
and  ag:iin  reinvented  by  Malgaigne,  who  afterwanl  learned  tImt 
I^msdale  had  prewilwl  him  hy  a  few  yeans.  Ix^nwJalc'  rectim- 
mended  the  position  for  n  reaison  mentioiutl  above,  the  ilifferenee 
between  the  degree  of'  supination  of  the  upjM.'r  fnigment  of  the  rndiiis 
and  that  of  \U  lower  fmgment ;  Malgaignc  recommemhil  it  bwauso 
of  the  greater  distance  bt'twceu  the  centres  of  the  Ixines  when  they 
un*  in  this  |)osition. 

The  difficulty  which  fjon.sdale  mmght  to  avoid,  supination  of  the 
up|M'r  fragment,  ap[>ears  not  to  have  much  ini|>ortance  when  the  frac- 
ture of  the  radius  is  above  the  inserlion  of  the  pronator  radii  ten^:^  and 
to  Ih'  nirtr  when  it  is  below  it ;  that  which   Malgaigne  had  in  mind — 

IHKsible  union  of  the  two  bone^ — is  ran*  even  when  the  two  Uine*  are 
iroken  at  the  same  level.  The  princi[Hil  faults  to  l>e  avoidetl  are  angu- 
lar di>tpl.ieeMient  and  overriding,  ami  ho  far  as  thesi*  are  <y>ii('«*rnoil  the 
altitude  of  pronation  ar  supination  seems  to  be  indifferent.  The  objee- 
tion  to  the  attitude  of  supination  is  itj^  gniiter  eonslraint  and  ineon- 
venient^' ;  if  the  altitude  is  desirable  the  disi*omfort  can  Ik*  avoidc<I  by 
f<oufiiicment  t^i  bed  with  the  arm  nUlncttil  and  the  cllniw  flexed  ut  a 
right  angle,  in  which  {to^iliim  the  foniinn  rcst«  ensily  in  full  euipination. 
A  common  methfHl  nf  tn-ntmont  is  to  fix  the  limb  lielwem  two  Ugtit 
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wooden  gplinls  liroad  enough  to  overlap  it  sHjjIitly  whrn  applied  to  the 
pahnitr  and  dorsal  siirnices.  The  piilni:ir  ;4pliiit  »<hould  extend  fitjin  the 
fnltl  of  thi'  ("Ibow  to  thi>  roots  of  thr  tiiigcrs,  the  dor*al  niu-  slmiild  Im' 
shorter  and  not  reach  beyond  the  Mrist.  Each  splint  shotdd  lie  |wid<leil 
with  cotton,  anJ  mtient^  nsiially  tiiid  it  agrce:»lile  t"  have  tlio  end 
corrt-sponding  to  thir  palm  nf  the  hand  very  thit^kly  paddfd,  or  a  ^niall 

Fir.  160. 


Muii;iUm1  flMlcr  Hpllnt  tor  tarture  of  furcur^u 


ill  of  iNindaf^  fngtentnl  uhlicpit'ly  to  it  so  that  the  fingers  ran  cl«>e 

wly  over  it. 

In  fimple  rnwf*  iitieoinpltrated  hv  threalenlni;  di»^phimnent,  tliP 
ffplint.*!  an-  appliinl  to  llii;  jHMiii-pniiialtnl  liinli  and  f;ist>>ned  hv  twn 
strifH!  <'f  ndliesivf  i>la,ster  wni|)|H'<l  iilxint  iheni,  one  iwnr  the  ell>oM\  the 
oOht  at  iJie  wrist,  the  iuind  is  made  fa.st  t4>  (he  jHilniar  splint  hv  a  few 
tnnin  of  a  l>aiiil»^e,  and  ihe  lind»  in  placed  in  a  ^Un^  that  snp|)orts  iMitli 
ihn  rllMiw  and  liand. 

I'he  linih  shimUl  he  fretineiitly  in.>4peeted  at  firKl  in  onhT  to  };uanl 
■piiii:<t  exe<-n^ive  presrinre  either  liy  handa^ef*  too  tightly  applii-d  ai  lirst, 
or  made  t<M>  ti^ilit  by  the  riwelling  of  the  |tnrt9,and  llie  >plinls  should  Ik: 
rvtiioved  iu  the  woond  week  tu  detect  and  remedy  any  new  di^plareinent. 
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A  mlliT  hantlagp  (should  mtt  Ih>  uppliod  to  the-  Hnili  under  tito  t»}ilint8 ; 
it  oxptises  to  Hisplnrrmont  !»v  prpsning  the  Ikhics  tcnvunl  fiirli  <)tli(*r, 
and  ^)  jiiarijrfcnc  or  iM.-liit-iiiic  contrurtion  Ity  t'^inritrictidii.  The  witit- 
plfle  plu.ster-4ff-P:iriM  drt-s^ing  i^  ohjeetiuiiiilili!  for  thi-  MUiie  niisc»ii>t 
during  the  Hvft  few  diivi^,  hut  it  nr  moulded  plufltt^r  KplintM  including; 
Uif  lower  portion  of  the  arm  may  he  used  after  (he  first  week  if  carp 
\s  tAkfit  not  ti>  make  lateral  presRure. 

Atiterinr  nnd  |H)stirior  splint*  inimotiilize  tlio  limb  mfficionllv  to 
met't  even'  indication  except  that  of  uppo^^in^  the  tonicity  of  the  iimi:«- 
cles  and  the  oerurrenee  of  oveiTidinp.  When  tlie  linen  {»f  fnieture  nre 
tronBverse  or  toothed  llie  I>onc8  themsolvert  nfrnni  f^nffirient  prolfH^lion, 
and  in  uny  cuac  fluxion  of  tlic  cHkjw  relaxes  nntny  of  tlie  muscles  and 
diniinir«hcs  the  risk,  which,  mor(H>ver,  in  not  a  jp'eat  one. 

A  nionldf^I  pla-iter-^if-Piiris  splint  d^e^i*inJt,  much  used  at  the  ITiid.«nn 
Street  Hospital,  (>|M.-ci:illy  in  the  yntin^'.  it*  hhowii  In  Fig.  10(1.  Ai'  it 
extend.^  aiNive  tin-  ellxiw  it  cfliciently  opiMiM-A  »ilutrteninp  if  trarlion  in 
nmintaiiied  while  the  pljL-iter  liardenK. 

In  ooiu|Kiuud  fnicturefi  great  eiintion  should  he  ins&I  In  removing 
fragments  or  pxci^ing  portion<^  nf  hone,  lest  faihirt>  of  nninn  Nhonld 
follow.  If  the  extent  and  |M>sitton  of  the  wound  are  siicli  that  ellieleiil 
hpliutH  cannot  Ih-  tihcd  at  tinsl,  the  |Kiticnt  should  Ih<  kept  in  Ihi]  with 
the  arm  altihicteil  and  the  elhow  lU-xed,  nnd  tniction,  elastic  or  hy 
weight,  made  by  means  <tf  ailhesive  plaster  attuehcd  to  the  hand  uiul 
wrii*l.  (Vitniter-i'Xlenfii«»n  cnn  l»e  nunlc  from  the  lower  |Mirt  of  the  ann 
hv  a  hnKi4|  iNHidage,  the  liiiih  lietng  meanwhile  tcup[>i>rte<l  ii|N>n  cushions 
or  ^n^iK-nded,  nnd  preferably  eltiwlied  by  a  splint  placed  outride  tlio 
dressings  of  the  wound. 

B.  Fracture  of  the  Sh&fl  of  the  Ulna. 

Fmctnrefl  of  the  shaft  of  the  idna  alone  are  almn^t  invnrtnhly  Iho 
result  <if  direct  violence,  of  a  hl»w  re»i'ived  upon  the  arm  while  it  is 
niiw-rl  to  pn>tert  the  head,  or  of  a  fall  ui^in  the  nluar  fitle  of  the  lore- 
arm. 

DlBplacement.  Picplaeement  may  be  entirelv  aKfcnt.  and  when  pre#*- 
ent  may  be  in  any  <lirpctinn.  Its  extent  nnd  direction  seem  to  deiteml 
almoftt  entirely  niK»n  the  fntcturing  force.  Most  reeeiil  writers,  follow- 
ing the  example  of  I*outi>au,'  have  alleged  that  the  bro.id  articulation 
of  the  ulna  with  the  hinnerus  pn*vent»Hl  lateral  displaerment  of  the 
n(i|N'r  fragnient,  nnd  that  the  lower  frognicnt  was  thcn-furiT  the  only 
one  that  cmhl  U'  dispiaciNl  toward  the  radius.  Kven  if  the  nrticuhi- 
(hm  wait  aliMolutely  free  fnmi  lateral  mobility,  the  lnfen>nre  that  halt 
Im'^'H  thus  dniwn  woidd  not  Ih*  eorn.-et,  berau«e  the  rjirlitis  can  be  move<i 
tiiwanl  the  tdna  afU-r  fniclnn>  of  (lie  hitter  and  thus  the  c\act  emiivalent 
of  the  displaci'tiu-nt  of  the  nina  towani  the  nidius  pnidunil.  The  oulv 
uuisrle  which  mt.s  ilirti-ily  uiMtii  tin-  jowi-r  fmgtnent  i?*  the  pn«natnr 
quudnilus,  the  tendency  ot'  which  iv  lu  ilniw  il  lowani  the  mdius. 

Symptoms.  The  nymptouiH  may  Ih*  limiteil  In  |Kiin  an<l  HWellingM 
llu'  wilt  of  fmetnre.  and  if  tlu-ir  signifirami''  (<hiinld  Ih-  n■ndr^'d  nliw-urr 
by  the  hititury  anti  the  ctfwt  uixm  the  vtX  [mrt-  nf  tin-  ilirect  vi^jlenee 

>  Piiulrau  :  CKuvRS  piMlliunir*.  17M3,  vol.  11.  |i  9ifl. 
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which  han  raaH»l  the  fmrtiirr,  the  tloitbt  ran  Iw  ifmnveil  hy  nutint;  that 
(Mill  lit  lliiit  |xiim  U  nroiiswl  by  the  ftt'ort  ariively  to  <'xti-ii<l  the  eltNiw 
ngniur<l  o|i|H>siiioi).  iC  the  rodiiis  n>iimiii!i  entirt'  and  i^  nut  iHsUk 
iTntcd  at  fither  i-ml,  tht-rt*  can  U*  no  sliurtt'ninp  iif  tht-  linih,  no  ovor- 
riilinj^  of  th*'  fnijfnic-iitjs,  and  dij^iiliiin-ment,  if  prrswint,  ninst  l>tt  r«»g- 
nizctl  hy  fullowinfT  thi>  outliiit- of  the  Uuu' with  tho  tluger.  CV-niins 
nnd  alinormal  nioUilitv  niav  bn  nbtninrtl  bv  ^nispin^  th«-  limb  abuve 
aiMl  Im'Iow  thi-  fmctnrL'  and  niakinj.'  prt-ssiire  iilltrnaU-Iy  n|>on  tho  frajf- 
nicnls  witii  the  (infrs,  or  by  w'izin|^  tht*  fnij^nuMit.-*  bt'twcen  the  thumb 
aifl  lin^-rs  and  moving  them  fonvani  and  Itack^vanl  upon  faoh  other. 
An  important  and  not  infrfqiicnt  winiplitvillnn  is  dislocation  of  the 
hmd  of  the  nuliuK  forward  ;  it  Khoidd  nlwaVH  bi>  snspfcti'd  wh<-n  there 
it  innrhi^l  di(<plaivnient  of  the  fpajrmenirt  of  tlie  uhui  or  iinii.suul  towell- 
ing at  the  elbow. 

Fto.  Ifll. 


The  jipiL'n'i'^i*  ii*  J?^  w  rejfards  repair  and  presentation  of  function. 

&«duction.  Keduc-liun  caii  he  made  only  by  npuropriale  pn.'^sure  n|um 
tl»«  diAptaiHsl  fra}fn)ent>i,  traction  IxMn^  [iraetiejillv  without  value.  Tlie 
di)t|darement  whieh  it  is  most  im|»ortnnt  to  nvcre*»me  is  the  latenil  one 
tott-axil  liie  radius  aud  that  tihuuh)  l>e  met  in  tlie  same  way  a^  after 
fnirture  of  Imth  boneii,  that  i(i,  by  presi^in^  the  ihnmb  and  finger?*  in 
bi'twetm  the  bones. 

As  tho  radius  nets  as  a  splint  to  prevent  overriilin^  of  the  fntirments 
th<'  !*nr^:eon's  chief  eare  \n  ti>  S(?eun'  immobilitv  and  preveul  hiteral  or 
oiipiUr  di-*pUecnient  This  can  be  ihme  Uy  tlie  anterior  and  |Mwterior 
spUnt^  uwd  in  fnieture  of  Ixith  butii-*.  ur  by  n  n-etun^rular  splint  fast- 
pn«l  a^in<^t  rlie  inner  !*i(h'  of  the  ann  ami  wmi-pronated  fun-arm.  or 
by  ft  nioiihU-^I  pla-'ter  splint.  In  stunc  fn-^^^  it  may  be  nc<<'s^an,-  to 
keep  the  fureann  «t)|)inalr<l,  and  in  itthi-rs  the  bruising  of  the  ^>t'l  [larta 
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may  Iw  so  severe  as  to  forbid  the  use  of  Bplints  at  first.  The  arm 
should  1)6  kept  in  a  sling  and  the  same  precautions  should  he  taken  to 
avoid  undue  pressure  by  the  sling  upon  the  ulna  as  when  both  bones 
have  been  broken.  A  pasteboard,  felt,  or  plaster  gutter  may  be  used 
to  avoid  this  danger. 

C.  Fracture  of  the  Shaft  of  the  Badiu. 

As  far  as  can  be  judged  from  general  impressions  and  statistics  that 
are  somewhat  scanty,  isolated  fracture  of  the  shaft  of  the  radius  is  less 
frequent  than  that  of  the  ulna,  and  appears  also  to  be  generally  caused 
by  direct  violence,  sometimes  by  a  fall  upon  the  hand.  In  three  cases 
reported  by  Falkson '  fracture  in  the  middle  third  with  angular  dis- 
placement forward  was  caused  by  pressure  along  its  longitudinal  axis, 
the  imlm  of  the  hand  in  dorsal  flexion  and  the  back  of  the  ellx>w 
having  been  caught  between  heavy  objects  which  were  approaching 
each  other.  Oc^ionally  it  has  been  broken  by  muscular  action — 
forcible  rotation. 

Displacements.  The  displacements  vary  somewhat  with  the  seat  of 
fracture,  the  causes  being  the  fracturing  force  and  the  action  of  the 
biceps  and  pronator  muscles.  The  more  common  displacement  appears 
to  be  an  angular  one,  the  apex  of  the  angle  directed  forward  and  inward. 
Plate  XVI.  represents  an  extreme  form. 

The  |H>ssible  loss  of  supination  in  consequence  of  union  with  a  rota- 
tory displacement,  the  upper  fragment  being  completely  supinated  by 
the  biceps  while  the  lower  is  kept  partly  pronated  by  the  dressings, 
wiiich  was  pointed  out  by  Lonsdale,  and  has  been  spoken  of  in  the  sec- 
tion on  fracture  of  both  bones,  is  also  to  be  borne  in  mind  after  frac- 
ture of  the  radius  alone,  especially  if  the  seat  of  fracture  is  aliove  the 
ins<>rtion  of  the  pronator  teres,  and  is  to  be  met,  if  at  all,  in  the  same 
manner,  that  is,  by  keeping  the  forearm  supinated,  but  it  docs  not  appear 
to  interfere  noticeably  with  function. 

If  the  fracture  is  at  or  below  the  middle  of  the  bone  the  tendency  of 
the  biceps  and  pronator  teres  is  to  draw  the  lower  end  of  the  up|)cr 
fragment  for\vanl  and  inward,  and  that  of  the  pronator  quadratus  and 
supinator  lungus  is  to  draw  the  upper  end  of  the  lower  fragment  toward 
the  ulna. 

Overriding  has  been  observed  only  when  dislocation  of  the  lower 
end  (if  the  nlna  was  associate*!  with  the  fracture. 

Diagnosis.  The  diagnosis  is  made  by  rea)gnition  of  the  displacement, 
if  it  exists,  of  crepitus  and  abnormal  mobility  obtained  by  grasping 
the  fragmentH  with  either  hand  and  moving  them  upon  each  other  or 
by  placing  a  thumb  u}>on  the  head  of  the  radius  and  rotating  the  wrist 
gently. 

Treatment.  The  indications  for  treatment  are  the  same  as  after  frac- 
ture of  Imth  Ix)iies,  except  so  far  as  the  uninjured  ulna  may  be  utilized 
VLH  a  Hplint  or  as  its  dislocation  may  require  more  or  less  prolonged 
traction.  If  displacement  exists  the  fragments  should  he  preyed 
bark  into  place  :ls  before  described,  and  if  the  fracture  is  low  down 
and  the  tower  fragment  is  inclined  toward  tlic  ulna  it  will  perhaps  l>e 

'  Falkson  :  Centnilblatt  fur  Chirurgie,  1HS5,  p.  913. 
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futiinl  »msicr  lu  briug  it  l>aek  into  line  by  drawing  tbe  hainl  fiircibly 
doM'tiwanl  and  tuwani  i\w  iihiiir  side  than  by  presuing  (he  fingent  in 
Wtwwn  the  hemes.  Traction  at  the  wrist  and  cUmw  nmy  !h*  rwinired 
to  overoorno  disKxaition  of  the  lower  fnijjnient  tipwunj  fr»im  the  uhuu 

Tlw  arm  i^hnuM  l»e  (»oeun:-<i  upon  well-padclwl  anteritir  and  |M>f*terior 
HfMiwIcn  or  moiiIdcHl  splints  in  the  wmi-pnmateil  pi«*ition.  I)i;*lo«ition 
ul  the  lower  nulio-nlnar  articulation  or  chuti)^'  in  the  direction  ot*  tlic 
lowtT  artienlar  snrfatx?  of  the  Ridins  may  make  it  desirable  to  um*  a 
nionld^il  splint  that  will  incbide  the  hand  and  perhaps  the  lower  part 
uf  th<r  arm,  or  a  lon^  nvtan^^ular  one  for  the  puriMK^e  of  extension  and 
ociunter-exteufsion,  ur  to  kei-p  the  hand  iiielimil  towanl  tlie  ulnar  i^itle, 

3.  FRACTURES  IN  THE  VICINITY  OP  THE  WR18T. 


A.  Fracttires  of  the  Radios.     Colles's  Fractttre. 

Umlrr  iliis  term  an;  inelndtnl  frartures  of  the  radius  near  the  wrist, 
which,  while  difTerint;  frt)m  eacli  other  in  many  resiK-ctf!,  have  in  com- 
mon a  cluintetcri»tie  defunnity,  and  oDen  a  certain  dilHculty  in  nmkin|; 
rvduetion. 

Next  after  the  ribs  the  lower  end  of  the  mdius  is  the  part  of  the 
(cleton  nn^t  fre<|uen(ly  broken.  While  the  fnietnrt;  (K-cnrs  at  all 
H,  ii  iK  most  freijUent  in  the  elderlv.  It  is  ver%'  remarkable,  and 
worthy  of  niention  as  a  proof  of  the  difficulty  of  diaijnosis  in  rnu-turcs 
iK'ar  A  joint,  a.x  well  lu  uf  the  force  uf  authority  and  tnnlitinn,  that  the 
nnil  nature  of  this  common  injury  which  comei4  so  frequently  under 
Uie  notice  of  all  surgeons  shonLl  not  have  been  reei^MKe«,  and  that  it 
sliould  liave  \i^n\  taken  nhuost  always  for  a  dislocation  of  the  wrist 
biU'kwanI,  until  alxnil  one  hnndrnl  ve;irH  ap>.  The  Hn^t  mentir>n  of 
the  injury  as  a  frarture  is  g;enerally  attributed  to  J.  I*.  Petit,  but,  I 
tliink,  ineorrt^cily,  fitr  I  find  no  rcfcrcn(?e  to  it  in  bis  chapter  on  fnuv 
tiin'H,  while  tiie  chapter  on  ditithxation  of  the  wrist  contains  a  very  gixMl 
clinical  description  of  iL 

IVutcau '  is  the  tir>t  author  to  dcseribe  it  as  a  fnictnrc  and  to  j>oint 
out  the  ]>rpvions  nniverwil  error  in  diajrnosiM.     lie  (h's»Til»ef»  iu  {Nithnl- 

%attribntcs  its  jmiductinn  bt  the  vinlont  c<inlractinn  of  the  pnma- 
jfn,  and  (fivcb  its  symptoms  and  treatment,  adding  that  there  is,  per- 
ha|M,  no  fnicl«re  w)  ea-sy  to  recognir-e  at  a  plnii4<e.  The  fact  that  be 
inclwles  in  his  dest^ription  fractures  of  both  bones  does  not,  I  think, 
diniinibli  the  credit  due  biin  for  his  recojrnitioD  of  the  ernir  uf  bis  pred- 
i0(*efw>i>  and  (xintcm|MiRirtes.  ilis  view  of  the  subject  (hH'H  not  ap[K'ar 
^to  have  »imrneiide<l  itself  to  bis  inimeiliali-  successors,  and,  duriii);  the 
thirty  ycara  fullowtng  ibt  publication,  only  an  o(*cai<ional  mention  i^ 
made  of  ei'cn  the  nituiibility  of  such  a  lesion,  and  the  common  injury 
wiiK  fttill  di>eme<l  a  dislocnlion. 

The  next  wriUT  ujjon  the  wibji-et  failed  in  like  manner  to  impress 

hif>>  opinion  u|mui   Ins  iminc<liate  conti-iiijMirarii-s,  and  although  ju.itic^ 

i.WiiK  nliiinately  done  biin.  and  the  fnu'tiin*  is  now  known  widely  by  bis 

f,  the  recu^nilion  did  nut  conic  until  alU-r  hi»  ilcalli.     Mr.  ColleA 

>  1'miU»u  :  (£avfw  pwthnmM,  l«b3,  vol.  Ii.  p.  ^L 
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published  liis  brief  l)ut  accurate  account  of  the  fracture  in  1814,'  but 
Dr.  R.  W.  Smith,  writing  in  1847,"  eaya:  "Subsequent  anthont  have 
repeated  what  Mr.  Colles  had  said  upward  of  thirty  years  since,  l>ut 
no  writer  (as  far  as  I  have  been  able  to  ascertain),  not  even  the  distin- 
guished author  of  the  Surgical  Dictionary,  has  alluded  to  his  account 
of  the  injury." 

Sir  Astley  Cooper,  in  the  second  edition  of  his  IMBhcations  and  Frac- 
tures of  the  Joints,  published  in  1 823,  describes  fracture  of  the  lower 
end  of  the  radius,  and  adds  that  he  had  seen  this  injury  frequently, 
but  did  not  understand  its  nature  until  taught  by  dissection ;  but  he 
describes  at  the  same  time  dislocation  of  the  wrist,  and  evidently  did 
not  appreciate  the  full  character  and  frequency  of  the  fracture.  In  a 
subsequent  edition  he  describes  experiments  made  by  himself  upon  the 
cailaver  in  1833,  in  which  he  produced  the  fracture  by  hypcrcx tension 
(extreme  dorsal  flexion)  of  the  hand.  The  same  failure  to  appreciat«t 
the  ehanicter  of  the  common  injury  which  was  coming  so  frequently 
under  the  care  t)f  every  surgeon  ]>ersiHtod,  notwitlistamling  the  publi- 
cations of  Pouti-au  and  Colles,  that  of  tlie  former  being  entirely  over- 
looked apparently,  and  that  of  the  latter  remembered  only  by  the 
Dublin  .surgeons,  who  believed  in  the  fracture  and  gave  his  name  to  it. 
But  the  niisipprehensitm  was  not  destined  to  last  long ;  the  great  change 
which  took  place  in  the  science  of  medicine  at  the  beginning  of  the 
present  century  under  the  inspiration  and  guidance  of  the  French 
physicians,  the  substitution  of  objective  knowledge  for  dogma,  of  clinical 
and  dead-house  observation  for  pure  speculation,  made  short  work  of 
this  error.  Dupuy  tren  was  the  first  to  call  attention  to  it  and  to  impress 
it  u[H>n  tlie  profession;  a  post-mortem  examination  in  1820  showed 
liim  the  real  character  of  the  injury,  and  his  hospital  service  gave 
him  the  clinical  op[)ortnnities  that  were  needed  for  study  and  demon- 
stration. A  short  period  of  doubt  followed,  and  then,  alwut  1830, 
the  fact  was  universally  accepte<l,  and  the  second  stage — that  of  dis- 
cussitm  of  details,  which  lias  la.sted  until  the  present  time — was 
entered  u{>on. 

Mr.  Oolles,  who  had  never  had  an  oiiporlunity  to  dissect  a  si>ecimen 
of  the  fracture,  s]>caks  only  of  the  syniptonis  and  treatment.  His  only 
statement  concerning  the  fracture  itself  is  an  incorrect  one:  "This 
fracture  tiikes  plain;  at  alxmt  an  inch  and  a  half  above  the  carjwil 
extremity  of  the  radius."  We  now  know  that,  while  the  line  of  frac- 
ture may  lie  at  the  point  he  mentioned,  it  is  usually  much  lower,  and  is 
often  iLssociated  with  conmiiuution  of  the  lower  fragment.  The  aver- 
age distance  is  difl'erently  estimated,  possibly  because  some  have  meas- 
ured from  tlie  articular  edge  of  the  bone  and  otiiers  from  the  styloid 
process ;  but  the  weight  of  testimony  places  it  at  from  one-third  to 
three-Cnurths  of  an  inch  above  the  articular  Iwnlcr.  In  the  young  it 
someliiues  follows  the  ej)iphyseal  line.  Its  direction  is  usually  trans- 
verse, but  it  may  be  obli(jue  laterally  or  antem-jMstcriorly,  and  tiie 
lower  ihigment  is  often  connninutetl.  The  lower  fragment  is  some- 
times disphu'cil  hudily  Uickward  without  crushing,  as  in  Figs.  162  and 

<  I'lillrK :  I':(liii1>nn:li  Mcil.  liiiil  Siin;.  Jniiriial.  April.  1HI4.  vol.  x.  p.  IH2. 
)  U.  W.  tiiiiitb :  "  Fntcturua  iu  the  Vicinity  of  Juiiits,"  Am.  ed.,  p.  12S. 
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I6S,  but  ihp  clifplaifim-nt  appean*  more  nften  U>  be  alniobl  entirely 
miliar,  (be  Iowit  fragment  turning  upim  it^  antcriur  edge  lu  U[>uu  a 


Fin.  162. 


Fia.  163. 


Kio.  IW. 


il'-fl 


Krai-tunr  i>r  tbc  hiwrr  em)  of  tbn 
rwlliu  PiaplBcemcnt  tMckWftnL 
4R.  W.  Kami) 


rrmctun  of  the  lower  vnA 
Drth«  radius.  [ilxplnrtTmciit 
of  lovror  (HMraont  t)«£liw>rd. 
(K  W.  SWTB.l 


Fmetura  or  ihv  Iohm- 
end  of  Ihr  FHilliiS.  Ati|n>- 
tar  diBpIiii-eiuciit  of  tk« 
lower  fnitiKtcnt  hwik- 
ward  w-ltli  ii»i««Uao. 
(K.  W.  Sarrn.) 


Iiin^',  crushing  or  |M*uetr.ition  witli  inip»rlion  t:iking  pinro  [tn^tortnrlv 
and  uiitwanlly,  nnti  tlio  ariiniilating  t^iirfaoc  looking  (tuwnwartl  and 
iMtckmird  instead  uf  downward  and  furward  &n  it  dtx^s  ntiniiullv ; 
at  the  same  time  the  styluitl  pnK^t!8s  rises  to  a  higher  h>vel.  An 
rxInMne  exnmple  nf  thin  di-Hplanenient,  with  union,  \^  rihown  in 
Fi:;.  in4.  Sometimes  tlte  styloid  process  rd'  tlie  ulim  U  broken  f»fl', 
aiiparenttv  by  avulfion  thniugh  ibe  hitenil  Ugximent  or  iMJst^ibly  the 
6nn>-(?irliliig(>.  Some  authors  have  niite<I  this  e«implieation  in  more 
than  half  nf  their  cauc^;  it  has  appeared  in  Xk-sh  than  10  per  cent,  of 
my  ti^kiugnims, 

SpcKiimens  of  rewnt  fnietnre  are  not  very  eominou,  and  iiuiny  of 
th<v<i*  wu  |»c»s«-is  are  ojwn  tu  the  obje«'tion  that  the  fmeture-t  have  l«'en 
cauhkI  by  violence  far  in  excels  of  that  which  <.-aust>!4  the  gretil  majority 
of  the  frartiires  met  with  clinically,  the  |KiticntH  liaving  falling  from 
■  considenihle  height,  and  having  peeeiveil  other  injiiriet^  Uial  raiiM^d 
death  within  a  <hurt  time  thentifter.  Others  are  (thlained  fnun  elderly 
pfilientH  who  have  rcceivcil  the  fnirture  in  the  U!*ual  manner,  lliat  is, 
hv  a  fall  ii|Mtn  \\\v  gnniTid  wliile  walking,  and  have  then  diul  in  a  few 
dav*  of  an  inlcrt-urrviit  afleclion,  u.-ually  pncuunmia. 

Tlw  Itontgen  ray«  liave  rwieiitly  addiil  to  our  knowlwlge  of  the 
ddiulii,  showing  that  the  snrfaee  (»f  thntun'  U  rircly  flat  and  tr^in^^ 
ven*p,  tliat  eonnninulion  ur  >plilting  of  ihe  U>wi-r  fntgnient  i^  t'rci|Ciciit 
eveft  in  early  a<Iult  life,  and  ihiit  the  ili.-nla<.Tnu-nt  Uickwanl  nj'  iht' 
fm^tui-nt  !■•  not  cuninionlv  m*  niarkiil  x-i  lias  Ihtii  HupjMtpMtl  from  the 
aiifH-amaoe  of  ihc  limb.     They  voiitirm  the  opinion  ihut  the  radial  Ki'dc 
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of  llif  iMftic  iH  i^lvtrteiieil  mid  ^Imw  that  the  mqHK  iiniHcrviv  itfl  rvlatiuiw 
with  Uii?  articular  Mirfai-*'  of  ilw  radiii-,  |ia!Sf«iii*;  hh^lilly  ii|i\vanl  ti>wunl 
(he  niilial  t^ulf  of  tin-  iihiu  and  iJiiih  niiikiti^  tlic  Iuiut  pniiniiit-nl.  In 
niiirkis]  tiackwnn)  ilisphu'i'itu-iit  the  tilim  u(-<-oin[»uiiU'K  tin-  tni^iiiiiit. 

Tin;  (i(j:imTs  of  VUiUfi  XVI.-XXn.  hhow  tlir  diirH-iiil  UvtU  at 
which  tin*  fnictnn-owiirs,  the  Irtiiuenoy  and  charact*T  of  llii>oi)niminu- 
tioii,  the  liirt'crctiit^f*  in  dnrHtil  displanrrnoiit.  and  the  nmrkt>d  ilnncil  pro- 
jci'ti'Mi  of  ihc  Kist  n»w  tif  the  mrjuh  in  one.  IMah-  XXIII..  Iij;.  1, 
•*hnw>»  arrest  of  j;n>\vlh  aOcr  fnic^nirc  at  tli.-  u^iv  nf  iwclvi-  vi-aiv,  the 
(lUlicnL  U'injr  nineU<«-n  yi-ars  old  wht-n  the  |iici(irr  wa^  tiikeii.  I'lale 
XXIV.  -iliows  ihf  normal  wrist  in  the  adult  male  ami  ffniali- ;  the 
notably  lower  jM>!Jtiuu  uf  thuartieulari>urtu(v  of  the  radius  a.>«  iitnipnre<l 


Fro,  I«5. 
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Cnllrd  rriH-tiirr  ufthc  ndlo*.    iVL  W. 
Sunn.) 


Krrenlljr  uvlird  fVarlufv  or  the  Inwrr  md 
urUii'  riultiii.    (K  W.  fium.) 


with  that  nf  tlio  ulna  in  the  female  vms  found  in  mnAi  of  tho  female 
eain^  eitaniinfxi. 

In  Miiirimeii!*  uhlaine^l  aAer  reiKtir  liaf<  taken  placi*  without  mluction 
of  the  di^^plncement  the  jM'nclRition  of  the  |M>-4tennr  |H»rtion  app^'arf  vi-rv 
marke«l  I  rig.  Hi-J).  often  more  so  than  it  really  is.  The  apiH-amn^^  is 
due  ill  |iart  t>t  the  fnrniatinii  tif  ^-alhm  ii)win  the  {K■^lennr  fuiv  <>f  the 
upper  fni}^ienl  under  the  fH'rio:*teuin  which  is  slrippixt  up,  the  *'  iieri- 
otjttrjil  hridfrt*/*  whif*h  in  Mt  nfteji  found  at  oni-  si<le  nf  a  fructiiref  and 
in  |Kirl  to  i^iitdmsation  uf  ihir  s{>i»ti)ry  tis.-'iies  during  n'jtair. 

Among  the  h>iiini>  that  tuny  l>e  associated  with  llie  prinei|ial  fnictiire 
are  frarture  of  th<*  ulna  nejir  ila  lower  end,  fractnrt!  of  the  htyhud 
proccaii'  of  (he  ulna,  rtiptnre  uf  the  mdio-nlnar  and  intm-arlieular  liga- 
ments, and  jierfonition  uf  the  nkin  by  the  uhta.  The  firttt  ih  rurc,  and 
all  the  otlient  are  the  oonse«iuenoe  of  the  m*>raentary  pmlougation  of 
ihe  uetion  or  variatiun  in  the  deforce  of  tho  fraciiirin^  force.  The 
Konlp'ti  i"iy>'  !>huw  the  fraetiire  only  oeea--ionally,  and  then  only 
ju  the  breaking  itlVof  the  tip  of  the  prv>ceftt,  »<u  that  1  think  it  probable 
lliat  the  mure  uxten>sive  injuriiM  heretofore  not«d  wcrti  in  coms  chamc- 
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li-riztil  by  ^aiU-r  uiikuitivc  vi(ili;nc<r  aud  wmUt  drnplatviucnl.  Tlio 
nierhani-Mii  appears  U>  l>e  avuUUm  thmiigh  the  conl-like  lateral  liga- 
ment wliicl)  U  attached  to  its  tip. 

CouctTiiiiig  the  condition  of  th*.-  intru-arliculur  fihro-cartilage  I  can 
Aud  but  little  that  i.-4  jKisitive,  since  the  uuly  tuiurcuh  of  intonnation  arc 
the  oatopsieH  of  recent  frnctnres.  The  RTint^D  rays  give  nn  direct 
infornutiim  nn  this  p{)iiit,  for  the  cartilai>v  ia  tnin^pareiit  tii  them  ;  its 
avnt-ion  fntm  the  ulna  tir  nidins  .seems  inevitable  when  the  lower  end 
of  the  radius  is  nKirkcdly  displaced. 

Allhuu^h  much  ."Stress  tin.<  l>een  laid  by  some  upon  the  suppn^nl 
nipturc  of  ilie  internal  lateral  lig!mient>  fresh  specimen:!  and  experiment 
up<in  the  cadaver  give  no  ground  for  the  belief  tliat  it  occurs  except  in 
cases  with  nwrked  displacement.  Tlie  fact  that  the  end  of  the  ulna  U 
pmniinent  and  timt  tne  finger  can  Ik;  prestsetl  in  on  the  side  Ix-luw  it 
much  more  deeply  than  in  a  normal  joint  win  be  explained  by  the 
ascent  i>f  the  carpus,  which  would  dmw  the  ligament  to  a  more  tramt- 
ver.-<e  poitition. 

I  iK'tieve  that  in  the  severer  case<;  the  tendon  of  the  extensor  c:irpi 
ulmtris  is  torn  out  of  its  shejith  and  displueeil  <»utwanlly  from  the  ulna, 
for  I  have  nottnl  in  sncli  cartes  the  absenre  of  the  resistance  which  the 
tendon  normally  titlcrs  to  the  tiuger  eluse  Ixilow  the  joint. 

I  have  not  met  with  the  ri*cord  of  any  ca.se  in  which  the  radius  pn^ 
jected  through  the  skin,  exwpt  atler  Bejiaration  of  the  epiphysis,  but  I 
nave  seen  fractures  romp<iund  on  the  radial  side. 

Associated  fracture  of  the  sen[iluiid  luus  been  ol>sen'cil  in  a  aumlwr 
of  clinical  ioid  ex|H'riniental  ca^-s,  anil  that  uf  the  semilunar  (Hunt) 
awl  HiAloe-ation  of  the  H-milunar  (Camenm)  have  been  rep(»rted.  (.See 
Frocturcflof  the  Cur|Ht».) 

Oatise.  The  caus4'  of  CuIIps'b  fracture  is  usually  a  fall  u|K»n  the  palm 
of  the  hand,  and  in  the  gn'at  majority  of  aiM^  the  fall  is  t>nlv  tn  the 
gixninil  while  walking.  This  is  tnie  of  ulmi>:«t  all  cases  in  wfileh  the 
pntient^  are  Sfiniewhat  advanc<-4l  in  life;  in  the  younger  Mmw  tlie  vJo- 
lene«*  U  usually  gn.at«T,  as  a  fall  from  a  lieight. 

The  mei'liani^m  by  which  the  fracture  is  produced  lias  been  the 
Mibji>ct  of  miK^h  tIis(Hi8i«ion.  Three  theories  have  Im*u  advaneeil :  1. 
Knuiture  by  splitting  or  crushing;  the  canocllons  tissue  is  enished  or 
c>ummiuule<l  tHrtween  tlie  carpus  and  the  diaphysi^.  2.  i'*raeture  as  in 
otlier  Umes  by  dtH-om]>osition  of  the  force  and  yielding  at  the  weakest 
point.  'A.  FnuMun-  by  cross-strain  exerteil  through  the  anterior  liga- 
ment in  exagvi-niied  nint  forw-fl  ihirsal  flexion  (hypt-rexlension)  of  the 
hand.  1  believe  tliat  almuet  all  these  fractures  are  produced  accord^ 
iog  to  one  or  the  ntlier  of  the  tirHt  two  way.<4,  and  that  tlic  tliird  is  nireljr 
seeti. 

In  the  tint  the  weight  of  the  body  i»  received  u]m>o  the  ball  of  the 
band — ilie  carpus — dirertly  in  the  hne  of  the  long  axis  of  the  nidius, 
and  tlie  inner  end  <if  the  scaphoid  or  the  semilunar  splits  the  end  of 
the  nwlitu  like  a  wcnlge.    This  is  shown  by  many  specimens  and  appears 

be  imperially  fn-quent  in  the  elderly. 

In  the  secfHul  the  line  of  the  force  is  slightly  inrlinetl  from  the  long 
axB  of  the  radius,  making  an  angle  open  anteriorly.  The  arm  is  oul- 
tu 
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BiretA^hi-d  and  not  directly  in  the  liiM*  nf  the  full.     The  forw  ir«  dixxtm- 

1M)»ed  ns  iisii:i),  purt  Iwing  lukcii  up  hv  the  ^.-^i?^talK'(:  ol'lhf  shnfl  in  the 
onj^  axis,  iind  jiart  acting  tnmwviT.>*I_v  It)  hn-ak  iht  bone.  Tin*  Uivk- 
wanl  dir^pUieenieitt  and  tilting  uf  the  hiwer  tVagrneiit  indiutte  ttie  dirci'- 
tion  ul'  ihi^  colli iMUiciit. 

According  U*  the  third  theory  a  cnws-Hlrain  ie  exerte«l  upon  the  end 
iif  the  boue  tbmugh  the  anterior  lignnieut  of  the  wrist;  the  force  i^ 
thon^ht  to  Imj  rw^eived  U|K>n  the  jKilni  of  the  exiendeil  hand  at  a  pttiiit 
that  lies  |Histerior  t-o  the  posterior  Iwnler  of  the  end  of  the  radius,  the 
liund  it<  bent  hack,  tlie  lif^aiucut  is  put  ujmn  the  stretch,  an<l  the  Ijune 
\n  hn)ken  by  avuli«ion.  The  theory  MM^nu*  to  have  originated  in  ex|»eri- 
nientj*  ujwn  the  cadaver.  The  earliest  reconle<l  experimenU  in  this 
direction  were  thii.se  already  alluded  to  wliieh  were  made  by  5»ir  Astley 
<_V»oiH;r  in  iH.'tS.  but  not  pub!ii<]ied  until  several  years  aflerwani  ;  ihe 
earhi-jit  jiublication  appears  to  have  In^en  by  n«nioliel'  in  IH'M.  'I'lie 
experiment  may  produce  n  transverse  fracture  within  a  short  di-tance  of 
the  articular  surface  of  the  radtwi,  but  quite  as  often  it  eauso.  rupture 
of  the  anterior  lif^mcnt  and  even  diMocatinn  or  fracture  of  one  or 
more  of  the  carpal  Ixmea.  There  \n  no  doubt,  therefore,  that  the  fmc- 
tuix-  cjin  Ik-  pHKitun-d  in  thiM  way,  and  there  arc  a  tew  clinind  ciu^es  in 
whicli  lliii4  WHS  apparently  the  mode  of  pnnluction.  Rnt,  with  the 
cxct^ption  of  thcM,'  few  ca^s,  in  which  the  moile  of  action  of  the  vi»>. 
lence  was  Ji^linctly  exceptional,  there  is  nolhini*  but  Ihe  cX|H*nmcnls 
to  Hip{Mirt  the  theory.  In  other  clinical  cai^es  the  Btinie  movement  has 
produced  disKKiition  of  the  semilunar  or  fracture  of  the  scaphoid  or 
>M<rnilunar.  (See  also  Puulseii,  Arch.  k/in.  Chir.,  vol.  80,  p.  902,  and 
C'art.ruc<*io.  Iti-iim^e  zur  Hin.  tft/r.,  vol.  5;l,  p.  fJ(i.) 

The  violence  in  a  fall  is  not  usually  rcceivcil  at  a  (Xiiut  on  the  lulm 
of  the  liund  poittcrior  to  the  line  of  the  radiiiK  so  a^  to  bend  the  liand 
ItackwanI ;  it  is  received  at  the  base  of  tlie  thundi,  at  a  point  corn-- 
spomliiijr  to  the  tm{K-Kium,  or  alon^  the  carpug,  and  is  trnnsmiti^tl 
<lirc<^tlv  to  the  Ridius  au  ab()Ve  (h'wribed.  More<)ver,  tlu-  theory  tails 
to  explain  thi"  comminution  so  frtH^uently  seen  ami  fracture*  aliove  the 
«.-onjugal  cartila^-  iu  the  young, 

BTmptoms.  Tlic  symptoni.s  are  marked  antl  i>liaRU'teri.'<tic',  but  cn^p- 
itiis  and  abnormal  mobility,  w  ctunnuni  iu  i)thcr  fnictiire,*,  an*  not 
alwavH  crasily  rcc«jgiiizable  in  this.  The  most  btrikin^  fcatun-s  of  the 
dcfnnnily  are  the  ppomiuenoe  of  the  dorsum  over  the  lower  fnij^nu-nt 
nn<l  tliat  of  the  eml  of  ihc  ulna.  The  former  ho  chan)r<*^  t.h<*  outline 
of  the  fon-ami  and  wri>t  that  when  viewed  fmni  the  radial  .side  itn 
apinamnce  i»  Iik<'  that  rcpreacntcd  in  Fi^.  167,  and  wa«  a)>tly  com- 
i>are<l  hy  Velpiiui  to  th«  outline  of  a  wiver  fork,  a  corapurison  which 
lia-s  sun'ived  in  the  name  "silver-fork  fnirlun','*  by  which  it  i.s  w^ik;- 
time8  known.  The  cause  of  thin  changi.-  in  the  outline,  so  far  at  it  is 
due  to  the  |Misitiou  of  tlic  fragnientn,  i-*  rthown  in  .sonic  of  the  nidio- 
gniphs  ;  swelling  of  tlic  m\\  |>arts  and  even  pn>jcction  of  the  (ir.st  row 
of  the  carpus  aerountK  for  some  of  it ;  that  of  the  jiulmar  ttripoct  is 
due  luuinly  to  swelling  of  the  aotl  purta. 

'  BoucJjvt :  111^  Mir  lot  LnxjOlnos  da  Poiciiet    Qaoietl  trjr  lUt^ilKiio. 
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Tbr  nMVh»irm]»h^  show  that  the  fhsraotcriwti<*  <Iof«trmity  i*  present 
**vco  wticii  the  di^jtbcetueiit  uf  llir  frugiufnt  ib  flight,  uiid  tbut  in 
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Dnfunnlty  Id  OotlMt  fraotim. 
ffonpnil  (his  iliitpUtwment  va  much  Iliw  thuii  ha^^  hen'tofun!  Ikvh  ^\\\>- 

TItc  pntniinf'iiri.*  oC  the  cihI  of  tin-  iihiii  :)]t|M'iirs  tti  ht*  <luo  tu  the 
'lisnlmx-iiK'til  III'  the  eurpiis  ami  the  rm^iiic-iit  of  the  nuliiis  iipwiml 
aiKl  !«Miiewh»l  Uy  the*  nuliiil  xith-,  uhkrd  »oii)etiniL>!t  hy  uviilhiuii  of  the 
i*tyIoi<l  |n\nvs.s  of  th<'  ulmi,  or,  {Hirwihly,  the  ei|iiivalont  niptiire  \y\'  the 
jni«'rniil  lutc-nil  ligitnu-iit,  I'hal  aM-t-nt  of  the  eiul  of  tliu  radiiix  i.s 
siitltcieiit  to  |tn>t]iK-tf  tliis  jimniiiiciKv  Jk  ^h(>wll  by  it.-*  ^rkIiiilI  upi^-ar- 
aiicx-  in  i'.\>fVA  of  arrfst  of  growth  at  the  lower  eiid  of  llmt  Umc.  (See 
PUle  XXIII.) 

If  the  surp'oti  itmrk^i  the  {lositioiitt  of  the  ctyhnd  pnK-cssei*  hy  presH- 
lii^  ihc  euil  uf  ii  thiuer  into  (he  side  of  tlic  jniiit  hekiw  and  apiin^t  the 
eiiil  of  twh,  he  will  sw;  thai  that  of  the  Riilliis  haw  risen,  so  that 
iiiHirail  of  l«-inp;  almut  a  quarter  ol'  an  inch  hiwcr  (nwirtr  lh«  ham!) 
than  dial  of  the  ulna,  08  it  UHually  is,  it  has  risen  to  the  same  level,  or 
I  vcn  above  it. 

The  Mwellinf;  njNin  Uh;  anterior  surfiux>  of  the  fi>rcarm  18  qiiit« 
nutrke<l,  an«l  is  tNhaqtIy  rounded  off  toward  tite  writit  with  deepening 
of  the  (ninsverse  erwws. 

i  'rt'pi(Uf)  and  abnormal  mobility  e:in  hoinetin)e!4  l*e  olilairiiHl  by 
^ra^piug  the  lower  fragment  Inttweeu  the  thumb  and  lingei'H  and  mov- 
ing it  baekward  and  forward  while  the  foreonu  is  steadied  by  th« 
other  hand. 

I*re«>ure  along  the  line  uf  fmrture  on  the  dorsum  of  the  radius  ur 
of  the  iuuid  upward  against  the  furiunn  \>>  fntinful. 

IMafOOib.  The  diagnoHis  is  made  by  n-cognition  of  the  alxive  ^igiis 
and  livmptumH.  In  diHienU  e^iflcs,  fat  pt-ople  anil  rhildrcn  without 
dimpluix-ment,  it  may  be  made  U(Mm  the  existonee  uf  a  well-detine<l 
tranMviTH.'  line  of  tendernu.**^  on  pre?e!>ure  on  the  tlorsum  of  the  rodiuii, 
lain  nl  the  BOine  jMiiut  when  the  hand  \s  pre^neil  upwani  ugiuust  the 
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niiliiiH,  4]ti-]M.-iiiii^  (if  tlk*  tniiisvt'nti'  foUla  (iti  ihi-  jkiI timr  UMpiTt  nf  tlir 
wrist,  Uma  vt'  [iovfvr  in  llic  limb,  and  history  tit'  tlur  fane. 

A  ijpniiii  or  coiiliHioii  nuiy  he  mistaken  fur  a  fracture  if  tlie  liinli 
lias  1kh>ii  bi-ukeii  previously  und  hu^  uiilU-il  wilii  tiefuriiiity,  fur  it  will 
presi'ut  some  ot  tli<i  jiliysi<-al  aii<l  runetioiml  Kignn.  Tl)i>  tiueritiitn 
iliereforc  aIiiiiiIcI  always  be  askinl  whether  the  wrist  lias  ^ufTeretl  a  pre- 
viitu^i  injury. 

Course  and  Prognosifl.  Firm  iiniun  betwetm  the  fm^rmcntfl  may  bo 
ex|)wt4-<i  within  a  month.  Tlie  |ir«ijrin)^is  with  referent*  to  <lef<irinily 
(h'jHMHls,  of  iHiui>o,  uiHHi  the  coiiipletencss  of  tin'  nilnrtinn  and  n-tcn- 
tiiM).  As  11  rule,  |>onrianent  <K'f(trrtiity  aller  fracture  in  yinith  is  f^ii^^lit 
or  entiri;ly  iil»seiit  ;  but  in  mlults  the  case  is  difterent,  either  U^-iinm.* 
the  (iri^riual  displaeenienl  U  fj^reali^r,  ur  Iterause  erusliing  and  Ltuuuiinu- 
titin  make  rnmpleU*  re<luetion  and  retpniion  pnictii'JttIv  inijMissible. 

'I'he  jm^nnsis  with  n-fcrcnee  t<i  fnnetion  is  somewhat  belter,  sinee 
llie  tK-rsistfuce  of  even  nmrked  displueenient  diie^  not  neeessjirtly 
entail  <lis:i)ii]ity.  The  ran^  of  motion  at  thft  wrist  may  1k>  somewhat 
nwtriet^il,  and  yet  may  Ih-  wide  eniiugh  to  answer  all  purpusi's,  anil  a 
elmnge  in  the  dtit-etton  of  the  articular  surface  is  still  eom[ialiblf  with 
frtN'  and  jiainless  motion.  Ri|^idity  of  the  wrist  and  tinp^rs  usually 
|K'rsist,s  for  some  wevks,  or  evi-n  months,  »nd  in  exceptinhal  l•asl■^,  in 
the  old  and  rheumatie  and  in  those  wiierc  thtfrc  has  Ixren  nnieh  inlktni- 
nuition  of  tlu!  sheaths  of  the  tendons  and  of  the  wrist-joint,  it  may 
persist  for  years,  I  have  seen  two  cases  in  wliioh  the  Innnl  was  prac- 
tically ustjicss  a  year  or  two  after  the  ree«!ipt  of  the  injury.  There 
was  nineh  tlcf  innity  in  one  of  them.  This  rig-idity  «if  the  tin^fi-rs  is 
duf  in  part  Ui  thi-ir  prolonp?f1  imnw^biliKalion  an<]  in  part  jNissibly  to 
inflanituatinn  within  the  slieatim  of  th(?ir  tendons  in  the  lomirin. 

The  |ioR>iihle  arrest  of  l)ie  ^rruwtli  of  the  l>one  after  sepaiiition  of  tlie 
epiphysis  in  tliL-  young  <I<t^rvt>s  mention,  although  it  is  an  exeeptionul 
cont.«i|iifneeuf  iheinjurj-.    1  have  seen  twosueh  etisi^.   (Plate  XXJil.j 

Treatment.  Complete  rwlnetion  of  the  displaeement  i«,  of  eours*, 
essential  to  prnvent  permanent  deformity.  The  east'  with  wliieh  il  ejiii 
lie  aeeoniplisJH-d  varies  yin-jjtly  in  dilVerenl  c-L-tei*.  Tnielion  njmn  the 
hanil  with  dire<-l  pri'ssun;  n|>on  the  frairment  is  sometimes  .snflieient  to 
(•orreet  (he  dorwd  d)S]ilnoement  ;  in  other  wises  forcible  prt-s-ure  inu-il 
Ik  mmie,  llie  foreiinii  is  ^rasfKil  with  the  Oiigi^rs  u|Hin  the  palmar 
priutiiiieneean<]  the  thninbs  nj>oii  lite  dorsal  one,  ami  the  piii-es  prcs.-ied 
into  line.  Oee:isiiinnlly  an  antesthetie  must  be  jriveit  and  tin-  fmirtnetit 
niobili/itl  by  moving  il  fon*ibly  Ijuekwanl  and  Jbrwaril  and  then  pn»t»- 
in^  it  into  plaee. 

In  onler  to  meet  the  two  indicfitiims — tlu*  pR'venlion  of  p<«slerior 
displacement  of  the  lower  fmgment  and  of  projection  of  the  end  of  the 
ulna — a  gri'at  variety  of  splinti^  luive  been  devised^  most  of  them  n|>on 
the  (hi-ory  that  the  pi»sltion  of  (he  fra^'ment  can  be  controlled  by  the 
altitude  given  to  the  hand.  Thus,  iKdmar  flexion  of  the  wrist  has 
iMxm  employ(Hl  tn  prt?vent  bai-kward  displacement  of  the  fnigmeni  of 
the  radius,  and  nlimr  flexion  Ui  prevent  the  prominence  of  the  nlna. 
The  th4>ork'  is  wrong  and  the  results  Imve  ilisapiNiinted.  If  the  doTwil 
displaL-cincnt  has  been  corrected  it  hah  little  tendency  tti  recur,  and  llio: 
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BtliUirIp  of  tlir  hand  is  williout  iiifliieiKH.>  iijinn  It ;  llii>  |in>jtri-tinn  nf  the 
oimI  of  the  ulna  mnnoi  be  prevented  by  ulnar  flexion  of  the  wrist,  for 
tbtA  niovciiuiit  dm^H  not  bring  back  the  cariius  and  the  radial  frojc^icut 
to  tiK'ir  nornml  [XKHitlons. 

Tim  fa4!l.*i  tu  be  bornt:'  in  mind  are:  I.  That  dorsal  prnniinnir*' of  tbe 
fRiy;nK-n(  is  to  U'  jtrcvcntcil  by  w>rrf'<'-lion  uf  the  disjilaci'mciit  U-fniv 
the  ap|)lic:ition  oi'  a  dressing,  and  itc*  recurrence  prevented  Iiy  direet 
ai'tlon  uixin  the  fni^nient,  not  by  indirect  action  througl'  'lie  band. 
2.  'I'bat  ^inie  iH-rinancnt  sliortcning  of  the  raditiH,  I'spccially  on  its 
iiiitiT  Hide,  if  its  eanet'llons  ti^jfiie  has  U-en  crusbwl,  as  in  the  rule  in 
tin-  old  and  Inxpifnt  in  othci-s,  is  inevitable.  3.  That  the  iimniini'ner 
of  the  uhia  can  be  prevonti-<i  only  bv  brin<:iug  tlie  fni<rinri)t  id'  the 
railiu.a  (and  thus  the  c:irpns)  fully  i)aek  to  iis  normal  ]H»sition — a  pratr- 
tiral  imiKKwibility  in  many  easoc.  Direct  latend  pressure  upon  the 
^ides  of  the  wrist  may  diminish  the  pminini-iKv  in  some  i^s4.>s.  1. 
That  the  fmi|;('rs  must  ln»  left  free  in  onler  to  avoid  tlie  sliflt'ningejiiisnl 
by  tlicir  c«mfuienient, 

A  suitable  dre>slng,  therefore,  is  one  which  immobili7»^  tlic  fragment 
and  the  cjirpns  in  tlie  position  given  to  them  and  leaves  the  finpira  fn-e 
to  be  flexed  and  extended  at  will ;  nml  as  the  teudeney  to  reeurn^'nee  of 
llu>  iIors:d  displacement  is  slight  s|h-cIu1  precjuitiun^i  against  it  are  rarely 

Siwh  a  dressing  may  be  made  of  pla«ter-of- Paris  or  wooden  >({)lints. 
The  nii*st  <t>uveiiienl  altitude  is  that  of  jtartial  pronation  with  the  wrist 
in  slight  f|ors:it  flexion  ami  the  fingers  flexeil.  There  shoidd  Ite  two 
splini'',  {talmar  and  di^rsal,  the  former  extending  fmm  a  little  Ix-low 
tlw  clliow  to  the  n)elac'ari»<i-]ihalaiigeal  joints,  ti»c  latter  fnmi  the  some 
height  ti)  tlie  carj>o-n)ctU(-:ir]Ki]  joints. 

Fw.  i«a 


■::-^v 
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WocMlen  snlintji  (Kig.  IfiS)  fihould  lie  three  inches  broad  and  iiaddi-*!, 
the  padding  Ix-ing  a  little  thicker  nri  the  palmar  splint  at  the  |x>int  e<ir- 
n-s[Minding  to  the  lower  end  i.if  the  tipj>er  fnigment.  and  on  the  doival 
.••plinl  at  the  iHiint  curresjHjnding  to  the  lower  fragment.  A  roller^ 
luuidnge  placvd  nbliipiely  at  the  lnwer  end  of  thi-  |ialinar  splint  muktrA 
II  etinvenieiil  rest  for  the  hand,  umiiit:iins  dorsal  flexion  of  the  wrist, 
niv\  in'nuit.H  the  tingers  to  Im'  i-tas|ie(l  over  iu  The  splinl.s  an-  seiiired 
iu  plaev  by  two  u«lhi:nivc  l>ands,  one  at  each  end,  and  by  a  n^ller- 
bamlage. 

Plaster-* if- Paris  splints  {Fig.  lOft)  flhonld  Im'  wide  enough  tn  cover 
in  tile  wri!>t,  and  the  lower  end  of  the  palmar  nne  niuy  be  conveniently 
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made  into  a  roll  to  fill  the  palm  of  the  hand.  The  dornal  one  may 
extend  upon  the  back  of  the  hand.  They  nhould  be  secured  in  place 
by  a  mllcr-bandage,  and  while  the  plaster  is  setting  it  may  be  held 
snugly  against  the  sides  of  the  wrist  so  as  to  keep  the  ends  of  the 
radius  and  ulna  close  together.  They  are  especially  advantageous  in  per- 
mitting daily  massage  of  the  parts :  the  dorsal  splint  is  removed  and 
massage  made  im  the  uncovered  portion  from  the  beginning,  and  the 
palmar  one  can  be  removed  for  the  same  purpose  (the  dorsal  one  being 
kept  in  place)  after  the  first  week.  The  patient  must  be  instructed  to 
keep  the  fingers  flexed  when  at  rest,  and  to  move  them  frequently. 
It  is  well  also  to  keep  the  thumb  abducted. 

Fio.  169. 


Pluteror-Paria  spllnU  for  Colles's  ftectare. 

The  question  sometimes  arises  whether  the  deformity,  persisting  for 
some  time  after  the  injury  and  the  result  of  an  error  in  diagnosis  or  of 
failure  of  treatment,  can  be  corrected.  Among  Dupuytren's  earliest 
cases  were  three  of  this  kind,  and  he  succeeded  in  overcoming  the 
deformity  by  steady  forcible  traction  and  pressure  upon  the  fragments 
on  the  twentieth,  twenty-ninth,  and  thirtieth  days  after  the  receipt  of 
the  injury,  the  patients  being  respectively  sixty-nine,  ten,  and  thirteen 
years  old.  A  few  cases  have  been  treated  by  rcfracture  or  by  incision 
and  osteotomy.  I  doubt  if  anything  more  than  an  improvement  in 
apppiirance  can  be  gained  thereby  ;  the  causes  of  loss  of  function  can- 
not be  thus  removed. 

B.  FractnreB  at  the  Wrist  Other  than  Oolles'a. 

Dr.  Rhea  Barton,'  of  Philadelphia,  described  clinically  a  fracture 
whinh  he  said  was  verj'  common,  and  which  he  supposed  to  be  the 
detachment  of  the  posterior  bonier  of  the  articular  surface  of  the 
radius.  It  dot's  not  appear  from  his  paiK-r  that  he  had  ever  liad  an 
op|M)rttniity  to  verify  the  diagnosis  by  examination.  A  few  specimens 
of  such  a  fhu'turc,  most  of  them,  I  Ik-Ucvc,  found  in  the  dissecting- 
nmin  and  without  liistorj-,  are  in  (ixistence,  ami  the  injury  is  known  in 
Anicrica  as  Burton's  fnieture.  Dr.  Agnew  '  figures  asi>ecimcn  in  which 
the  fr.igniont  is  niu(;li  hirp(T.  It  is  (x^rhaps  hardly  worth  while  to  try 
now  to  change  this  name,  but  then;  arc  three  gootl  reasons  why  the 
injury  should  not  he  known  as  Barton's  fracture  :  1st,  as  a  reference  to 
the  origin.'il  article  shows,  tlic  injury  wiiicii  RirtiHi  descrilKMl  clinirally 
was  not  what  he  sup|M)scd  it  to  be  anatomic^illy,  but  was  the  ordinarj' 

'  R»rt(>ii:   Mi-ilii-iil  Kxiiiiiiinr.  Isl'^.  jv  '.UST,. 
*  A^iif  w  :   !."<■■  <"it-.  viil.  i.  [i.  IMl.'i. 
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CollesVi  fnirltiiv* :  2il,  thr  Ipsion  a»  ho  siippii»Hl  it  ti>  W,  hnr]  Ui-ii 
obstTvwl  Njrne  years  I>cft»rc  htH  pajK-r  Mas  ixililishtil.  niid  llnf  s|M^'hnen 
Ti*as  |inf*sciili*il  liy  Leixiir'  to  one  i»f  tlu'  rnris  wtM-ii'di-f ;  aiicl,  '•V\,  it 
dcservfs  tn  Iw  cliLsjsril  not  as  a  variety  of  frartiire,  Imt  as  a  <'on)|tlicn- 
lioii  of  dislucutioii  of  tlio  carpus  biickwanl.  In  Ijrnoirs  cose,  whi(!li  is 
dcftcriUil  08  a  (iii«loo:ition  l>y  V'oIlk-niiiT  ami  Mal^if^ir,  a  narrow  fra^- 
niriil  of  the  posterior  artirnlur  ImihIct  hafl  I)t'vii  ltrr»ken  off.  rt'tnainwl 
tttlai'liiil  to  tilt'  t-api-nh.',  and  win*  displaii'd  ImckwnnI  with  the  Ihimcs  of 
tlH'  wrist.      I  have  wen  two  snrh  ciL-ic?!. 

An  analopons  c^.'^.*,  dislocation  of  the  cnrpns  fonvanl  with  dotachtiient 
of  the  u»i/*TiV*r  border  of  the  artii-nlar  end  of  tlic  nut  ins  and  fnirtnrc 
«f  tlio  Hlyloid  nnH-i-sii,  was  rpiMirttnl,  with  (hp  spcrinifn.  to  ihr  Sicit't^ 
Anatorni<|np,  \>\  I>4'tcnnriir'  Tht-  patient  was  l»ronj;ht  to  thf  ITolrl- 
Dirn  May  7,  IS^iK,  having  roceivod  this  injury  anil  als<»  a  fnirluiT  of 
tltL' sf:iplioid  hone  of  the  other  wrist,  Ity  tailing  into  a  dil4-h  vthilr 
intoxirati^l.  Mr.  Calh-ndi-r'  refers  to  a  somewhat  .similar  !i|K*<'iNien, 
but  one  in  which  the  fragment  is  mnoh  lar^r,  in  thefollowinjr  wonis: 
"The  line  of  fracture  is  four-tenths  of  an  inch  from  the  end  of  the 
rndiup  on  the  i>alnmrsiirfaee,  hnl  on  the  dorsjd  passoil  into — alonj;  the 
Ci\\!K  of — the  artieular  farct-s."  A  aise  demonstraleil  by  the  j--r:iy  i.s 
re|n>ritil  by  Shoemaker.' 

thher  infrequent  fraclures  of  tlic  region  may  be  convenicntlj'  men- 
tioned here : 

\  condition  in  which,  tlie  line  of  fnietiire  bcinfr  the  sum<'  as  in  Col- 
le?f*s  fntetiirc,  the  lower  ftugment  la  displaced  toward  the  palmar  aido, 
iind  the  ('rii>-hing  is  also  on  that  side.  iSlr.  dilK-ndi-r'^  re|>i)ri->  such 
a  caAf  cansi<4l  by  forced  tlexion  of  the  hand  in  a  fall  njion  it;  there 
was  n  wrll-markinl  prominence  on  the  dorsum  of  the  iVirearm  almnt 
three-fourths  of  an  inch  above  the  wrisl-joinl,  an<l  op|Misite  it  on 
the  |tnbnar  surfais'  was  a  (^msiderablc  d4>]tressI(Mi.  The  lower  frap- 
ment  of  th<'  nidiiis  was  iitclin4>4l  at  an  obliipie  anple  to  the  pahnar  sur- 
face, and  projc'-ted  at  the  wrist.  No  erenitns.  Ufdiartion  eotihl  nvt 
Im'  eff'eeleif.  Ten  months  later  the  deformitv  [MTsisteil,  with  pKnl  rota- 
tion, exii^Q^ralod  flexion,  and  inability  to  extend  the  baud  beyond  a 
straight  line  with  the  forearm. 

CulluiHler  mentions  also  two  specimens,  one  in  the  mnwnm  of  West- 
minster  Hospital,  the  other  at  S|,  Itarlhnlomew's,  wiiieb  show  the  cor- 
n->}x>ndin^  disphieenient  with  union.  In  one  ihe  styloiil  pnK-e.-is  of 
the  ulna  was  Imtkcii  and  the  lower  fni^ment  of  the  radius  disphict>il 
forwan)  and  oiitwanl,  e;s|>ei'ially  in  the  hitter  direction,  with  |M-nelni- 
lion  on  the  palmar  surftiee,  to  the  depth  of  more  than  three-lenlbs  nf 
an  inch.  In  the  other  the  line  of  fracture  is  rather  more  liiun  an  inch 
aliovp  the  end  of  the  lK>ne ;  there  is  a  pn>minent  ari^Ie  on  the  doi-s:d 
aspect  ill  the  line  of  the  fracture  and  au  elevation  of  new  bone  on  Uie 

*  LtBBtT^Tlii^fiwI  i«Tn*Titintiff!  W  ViiillrniU'r,  tn  ttM*  AwtitvrsO^oJ'TiiK'w  Ar  Mo4criee. 
taaiC  V»'>  ^''  l>  '*"'-■  »■>■'  '■'"■'  '  >ir.  Till'  Sia-jriy  n-r<-rml  ti>  I*  |>nilMliIv  llic  KiiH£u^ 
AiaMnl'pi''-.  Nit  1  hsvi-  i  <i  nti-ittHiu  of  thf  oprrinicii  in  i(»  Ihillnt'iiti. 

'Irf^itmur:   Itiiili'iiii'    .  -.    ^.-    f,  inz. 
*iUlriMlft:   l>«-,  ril.  !•- JU. 

*  KtK>«HD«h«-r :  Aii»AU»r  SttrmrT,  Aneu*!.  l'**^   f  2S1 
*QaiMMl*r:  I4M.  flu  |>.  24. 
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cniTPsunnding  parf  r>f  thfi  palmnr  snrfaw  ;  the  hinngnlar  fibro-oirtilujp* 
was  ulmo^t  fompletcly  sepnmteJ  fix>m  the  ruiliilSi. 

K.  W.  SriiiLli '  (It^TJlK-s  :iii<l  fi*rart;s  a  iiliiillar  caite,  in  which  alriu  tl>e 
fraotiirc  was  cjiubciI  In*  :i  fall  upon  tho  hack  of  the  hand,  ami  I  know 
of  one  won  by  Dr.  Kcyes. 

The  iJta)r[]usis  is  made  by  atti-ntton  to  the  position  uf  the  styKilJ 
prot't'Hs  widi  refen-Mici-  to  the  «irpiis  aiic]  tln'  ulna  and  !>y  n-fopnilion 
oi'  liic  line  of  Hmit^^^il  tondt-rnoss  if  mobility  and  crepitus  I'unnot  lit 
oblaiu(Hl.  The  trcatriiont  sliouhL  be  the  Hauie  a^  in  CoUr^'it  fra4*tnrei, 
exc'cpt  (hat  the  |K)sitioii  uf  the  jkkIk  sluuild  be  changed  ti>  nt^H-t  the 
diflrTent  di^placenxntj;.  Tlie  suhJM-rt  has  Iieen  treated  in  ilotail  by  l>r 
J.  li.  Roberts  in  Auntif«  of  .SK/v/eri/,  January,  ]M!>7  ;  M-e  als<i  Jtfnu., 
Seplt-iuber,  HI04,  p.  423,  for  two  canes  scc-n  by  iiiui  and  4ine  i>y 
St**wart. 

An  oblique  fracture  running  downward  and  inward  and  detaching 
tlie  styloid  process  of  the  ratliu.s  with  more  or  les*  of  the  articular  [«>r- 
tion ;  the  larger  the  fragment  tlie  more  chwely  will  ilie  AvniptiiniR 
resemble  those  of  Colles's  fracture.  The  injury  is  rare.  In  the 
few  fjiscH  I  have  seen  and  in  those  n-port^ul  the  fragment  has  Itei-u 
qtiito  birge.  l/r?«ally  the  illsplacentent  i«  t^light,  but  in  one  case  the 
fra«,niient  was  drawn  upward  one  and  a  half  inches.  Tnimohilimiinn 
of  the  wrist  ajvpiiifs  to  Ih-  nil  that  is  needed. 

Longitudinal  fracture  «ir  fissure  i)f  the  end  of  the  Inn^.  Dr.  Bigrlnw  * 
n-pnrted  une  ease  and  referred  to  a  second.  Then^  was  a  f^tar-shajKiI 
cniek  on  the  articular  surface  without  displuccment  and  slight  corre- 
sponding cracks  in  the  nhaft  for  more  than  an  inch  above.  At  6n<t 
iheiT  was  only  lameness  at  the  wrist,  but  after  srvcnd  days  there  were 
swelliuE  and  tendi-rness,  tlie  perxi-stenee  of  which  le<l  Ih.  IJigelow  to 
make  the  diagnosi.'^.  lie  had  had  a  similar  cilsc  two  yearw  In-fon',  with 
the  >iiiur  syniptcnis,  but  less  extensive  injury  totho  Imne,  I  have  seen 
one,  shown  by  Hkijigniui.  It  is  clearly  an  incomplete  Odlfs's  ;  if  the 
vi*»h'iiee  had  been  greater  the  fracture  would  liave  [teen  the  usual  one. 

Fractture  of  the  styloid  process  of  the  ulna  issometIniesol)M*r\'RiI  sepa- 
rately as  the  result  of  direct  violence.  In  addition  to  the  u«nal  sym[>- 
Uhuh  of  pain  and  swelling,  moliility  of  the  process  could  pruhablv  Iw 
recognized  by  dire*;l  mauipiilati<ni  or  1)V  abduction  of  the  hand.  Dr. 
Agnew  says  some  deformity  is  likely  to  remain,  and  that  in  the  only 
case  he  had  seen  the  union  was  fibrous,  lie  advises  trcfltnient  upon  an 
auierior  splint  with  the  hand  inctino<l  tOManl  the  ulnar  wde  and  in 
dors:iI  Hexion,  so  as  to  relax  tlie  extensor  ••arpi  uluaris. 

Fracture  of  both  bones  near  the  wrist  is  «K-cj|si(uialIy  »4'en.  The  diag- 
nosis is  made  by  recognition  oC  the  abnoruial  mobility  of  the  fnignients. 
Treatment  as  in  Colles's  fracture. 

In  aniipouiid  fntrhtrcH  every  eftbrt  should  Im-  made  to  avoid  ampu- 
tation. Good  results  have  Iw^-n  obtaineii  even  by  excision  of  tin;  biwer 
end  of  the  ulna  alone  or  of  both  bones. 

'   K,  W.Sijiilh:  IjK!.  cit-.lt.  IfiS. 

'  KIkvIuw  :  KiMtiiii  Mud.  aiiil  Sarfi.  Joamal.  16!S6,  Tol.  Mtt.  p.  99. 
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ooiTp-p<^>ndin^  part  of  the  palmar  mr&ce :  the  triangnlar  fibro-cartilage 
wai)  aliiKist  completelr  separated  from  the  radios. 

K.  W.  Smith  describe  and  figures  a  similar  casr,  in  wluch  also  the 
fncx.uTi':  was  caused  by  a  iall  npoo  the  back  of  the  haod,  and  I  know 
of  one  seen  by  Dr.  Keyes. 

The  diagno»i.^  i.<j  made  by  attention  to  the  positicm  of  the  stylcnd 
procea^  with  reference  to  the  carpus  and  the  ulna  and  by  ivcugniticm 
of  the  line  of  limited  tenderness  if  mobility  and  cre|Ntiis  cannot  be 
obtained.  The  treatment  sIhjuM  be  the  same  as  in  041ee*s  fracture, 
excpt  that  the  position  of  the  pads  should  be  changed  to  meet  the 
diffprent  displacements.  The  subject  has  been  treated  in  detail  by  Dr. 
J.  i{.  Roberts  in  AnnaU  of  Surgeryj  January,  1897 ;  see  abo  Idam.^ 
Septemlx-r,  1904,  p.  4i3,  for  two  cai<es  seen  by  him  and  one  by 
Stewart. 

An  oblique  fracture  running  downwanl  and  inward  and  detaching 
the  ttyUj^  process  of  the  radius  with  more  or  less  of  the  articular  por- 
tion ;  the  larger  the  fragment  the  more  clo^ly  will  the  symptoms 
resf^mble  th<»se  of  Colies's  fracture.  The  injury  is  rare.  In  the 
few  cases  I  liavc  seen  and  in  those  rei>orteil  the  fragment  has  been 

?uiu-  large.  I'sually  the  displacement  is  slight,  but  in  one  case  the 
ratrinent  was  drawn  upward  one  and  a  lialf  inches.  Inimobilixatira 
of  the  wrist  appears  to  be  all  that  is  noede<l. 

LoDfitiidinal  fracture  or  flssnre  of  tlie  end  of  the  bone.  Dr.  Bigrlow ' 
reported  one  ca.se  and  refeire*!  to  a  set-ond.  There  was  a  star-shaped 
crack  on  the  articular  surface  without  displacement  and  slight  coire- 
siK>nding  cracks  in  tlie  shaft  for  more  than  an  inch  above.  At  first 
tlicre  was  only  lameness  at  the  wrist,  but  after  several  days  there  were 
Bwelling  and  tenderness,  the  |>ersistence  of  which  led  Dr.  Bigelow  to 
make  the  diagnosis.  He  had  had  a  similar  case  two  years  before,  with 
the  Mimt-  -ynipt'ims,  but  less  extensive  injury  to  the  bone.  I  have  seen 
one,  ;*hown  by  s*kiagrani.  It  is  elcitrlv  an  inconijtieto  CoUes's  ;  if  the 
vinlciif*!  had  Iteen  greater  tlie  fracture  would  have  l)een  the  usual  one. 

Fracture  of  the  s^loid  process  of  the  nlna  is  mmetimes  obser\'ed  sepa- 
rately as  the  result  of  direct  violence.  In  addition  to  the  usual  symp- 
toms of  pain  and  swelling,  mobility  of  the  process  could  probably  l»e 
recognized  by  direct  manipulation  or  by  abduction  of  the  hand.  Dr. 
Agnew  says  some  <leformity  is  likely  to  remain,  and  tliat  in  the  only 
cast*  he  had  seen  the  union  was  fibrous.  He  advises  treatment  upon  an 
anterior  Hj>Iint  with  the  hand  inclined  toward  the  ulnar  side  and  in 
dorsal  flexion,  so  as  to  relax  the  extensor  carpi  ulnaris. 

Fracture  of  Iwth  bones  near  the  wrist  is  <K«asionally  seen.  The  diag- 
nosis is  made  by  recognition  of  the  abnormal  mobility  of  the  fragments. 
Tn-atment  as  in  Colles's  fracture. 

In  rtnnpoHiitt  fifirfurrH  every  effort  should  1k>  ma<Ic  to  avoid  ampii- 
t;ition.  (i(iod  results  have  l»een  obtaine<l  even  by  excision  of  the  lower 
end  of  tlw!  ulna  alone  or  of  both  bones. 

>  U.  W.  Smith:  Ix»c.rit..p.  Ifi2. 

*  KiK'^low  :  ll<Mtoii  Metl.  and  Surg.  Joiirnnl.  1K^  vnl.  Ivlii.  p.  991 
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PRACrCRKH  OF  THE   CAUI'Ua  AND  HAND. 
Fraclurvs  of  the  Cariiiu,  of  the  MrtucariHi]  Bnnm,  of  the  PhftlnngeiL 

1.  FRACTURES  OF  THE  CARPAL  BONES. 

FitAtTiTKK  of  any  of  the  i*aqwl  lioncs  !ia.s  lierclnroir  Ui'ou  tlmnght 
to  be  a  vorv  mrtf  injury,  bin  the  disc  Insures  of  thi:"  .r-ray.s  ami  tlu-  at- 
tention uruiise<l  thcivbv  have  resulU-d  in  tlit*  rec<i^uilioii  of  n  itiiiiibcT 
of  fraclim's  of  tho  waiplioid  ho  poii^iilrnible  as  lo  warrant  the  ojiinioii 
that  tin*  injury  is  not  ven-  infroqiiont 

Scaphoid.'  'I'liu  firwt  rt'portwl  oiiJf  of  wliich  I  liavf  kiRovlt'<ly;o  wiie 
olwiTvoii  by  I^pttMinciir,  :iltliongli  (wo  earlier  ratw's  of  "  fmctiirc  of  the 
carjKil  Iwnes"  seen  by  t'loqiu't  (Diet,  en  30  vols.,  art.  Mriin),  liavc  been 
«*nrrally  qtiotefl  a?*  of  tht*  scaphoid.  The  MToiid  voi^e  iw  that  of  (ini- 
boiit ;  it  was  riaitAcd  by  a  fall  from  a  height  and  wiut  arnim|Kinii><I  by 
fnintnrc  of  llie  os  nia^^tum,  cuneitbrm,  and  pisitorni.  A  ivw  s(»e».'tinens 
of  old  fr.ifttin'  havf  Ins-n  jiri^siTVLtl  in  nin.si>unis ;  some  of  llicni  in 
wliirli  uiiiiMi  h:ul  fatle<l  wen*  thon;;lit  to  Ih.>  dcvrlopintMilal  vii^rines 
and  iLTimKl  "  naviculare  bi|Kirtitum.'*  Flowc-r'.-*  incontpleto  fnu'Uire, 
idittiorford'H,  and  mine,  of  1891,  were  all  due  Ut  great  viulenec,  aiul 
the  tliajrn<'-'''i'  was  made  at  aiito|tfty  or  through  an  aj^sofiatinl  Mdnn<l. 

Tn  the  la-st  few  yoars,  aft4'r  the  r-rays  hail  demonstraU-fl  the  exist- 
ence of  the  initm'  and  elinic^d  rci^tj^riiiion  had  iMfoin*-  ea^jier  aiul  more 
afKunnl,  a  uuntberof  <^se»i  have  been  rc|>ort<-<i  and  tlie  fntrture  lia.s  been 
the  theme  of  several  papers.  There  is,  however,  reason  to  suspeet  ihal 
wime  of  the  eiise*  rc|M>rte<l  on  Hkiagraphie  evidenfv  wen?  mL-interjireia- 
Uon?!  of  dark  line.s  and  irrifriilarities  of  outline  snch  as  an'  .•ie<'n  in  siitne 
uninjuriil  Umes.  The  prol>able  fretpieney  is  indieale*!  by  the  faet  (hal 
Lilieiifeld  found  7  vasv>  anion^  12>i  patients  with  frarliire,  wtioeanie 
for  lale  (nnttment  to  the  /^mder-in.Mtilnt  in  I^eipzij;,  Blaii  !*:iw  15  ea-Hes 
in  a  year  and  a  half,  and  Khebald  23  in  n  year.  1  have  seen  U  old 
caso  and  6  frcsli  ones.  Of  the  latter,  the  first  ihn-e  have  been  rcjiortcd, 
two  ollivnf  orvi^uwn  in  Platc»  XXV.  and  XXVI.,  the  Hixth  was  seen 

•  BlBMwilni'HY.  — Iyt<'tiii>-iir.  Bull.  <!.'  lit  S.^-,  Atial.,  KIP.  vol  xir.  p.  KJU:  Oaiboot, 
Ihlil.,  vnl.  Txii.  p  '.C;  H'.wi  r,  tI>>lMi<.V>  M>-«t.  ■•{  SnrK.,  Aiu.  wl..  vril,  t,  p.  j«TT  :  F>>rlu- 
Dft.  L^tto  Mi^l..  Julr  1,  t>?i-:  Ktithurfurd.  Wliut^w  Mnl.  Jour.  1>*DI,  p.  'Mi:  Sdiiuuni, 
S  Y.  M.-I,  J.Mir.,  M»y  -Jl.  I-Oi:  Aiitriv,  tint.  <!«(  IIo(..,  l*-^*^-  f-  ^^  :  ^ir  Wm.  Si»ki<^ 
Briiitli  Sli-J.  J..or..  I»'l0,  i.  p.  UCS;  Korfigcr,  Curn-^p.  tiLill  fur  Si-Jiw-'ic,  ArMt.-,  \m\,  p. 
55*7;  Karil'tiniii.  Ililii..  \\»v:.  p,  2." ;  Sltmimii.  Aiirir\li  of  Sun:,  Mr*v,  Uir.' ,  I'nt7-riiil4<c)iiir, 
Mflnrh  H.-.I  \V«-lirti«-!irm.  IHtR,  p,  lOlfl;  W.ilff.  l>.-in«-iip  /.-ilM-lirin  fiir  nitr.l!ll«. 
*T>I.  \\n.  |>.  4IU.  ItliMt.  Itiiil..  irol,  Uiti.  F>.  iVi\  l.tlMiifria.  Arrli.  fur  kiln.  <1iir,  ItNXl, 
rol  riii,  p.  IITkH;  Vwlin,  Arrh.  dx  Mr>I.  Mirl  Plinr.  MoH..  (>rl  .  IIItM;  Kt|<w.  AniinU  of 
ttury..  Kfli..  IWk't ;  ('<«limiit  and  ChiM*.  Aiinnlnof  Kiirv.,  X^tnli  anil  J■^l<^,  im.'>,  «it  f-littMirato 
HMi;  KarnT.  Inmii;  liu«  .  Knl.  1<mC>.  al<«l.  i»  /vninlliliiti  ftirrhir,  liMiU,  p.  Ml  -  l^h«- 
Iwlft.  Ari'ti.  ritrnrih»|iM'«lic  Mf<'liHTi..tlit'r  ui»l  riirallrlitr  .  I!>i^l.  p. '.Ti:,  witli  l>il>li»fEru|ihy ; 
lllr»li.  XllbUliriirlltir..  lUW. p.  !>>!•;  l&rlnir<'i.>.  U<rUr.i|;a£arkliii.  Ihlr..  Fvli^liitlT.  p  (». 
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with  Or.  Kenyon.  In  two  \\w  pn>x!nml  fpagmont  s\-i\»  dislncatnl,  nnil 
ivmuvi»<l  \}y  o|HTjitiim,  in  cmc  it  wii.-"<lipiitly  (li^pl:i<-<-i)  nnil  nut  rr'inovitj, 
the  pntii'iit  iveovcriu^  with  p:»««l  use  <ii"  the  wrist.  In  r>r.  Kt-nyon'..* 
lh«  result  w:is  puni.  Of  tbr  (ithcr  the  rt'sult  is  nut  kmiwu.  Sinci-  th*' 
above  Wii-s  writt^'n  (lOOt)  I  \ii\\v.  stt-n  H-vcml  i':im\s  wu-h  vfiir.  Fnirinrc 
of  the  nitltu»  and  di^localiitii  of  thi>  Hfniiliinar  :in>  not  inin*i[nfnt  nixt>ni- 
p.'tniinontH. 

Thi'  nK-chatii8m  of  the  injiinr  is  imt  elenr;  n|>i>arently  it  cnti  1»c 
e:inw(l  hv  viith-nw!  whicli  iht'ss4-s  iht.*  M\iph<>i<l  iij^jiinsl  th*-  ratline,  I>m1 
t  itin  iiic1int-()  ti)  iK'lievi'  tJuil  It  it4  ifunintmly  i-nifhil  tiy  rross-tttrnin, 
'*  iivtil'*inn-fmct«rc."  The  n)inmi>M(-?«t  Miii8e  in  fore<i|  jin-Ksitre  of  tlw 
wrist  ]ipiiii>^l  the  nulint*  in  ()i)rs:il  fli-xiiin.  In  nnr  i»f  lloHinp-rV  nm) 
iHie  fit"  Hiiiic  it.  w:ls  i3iii!*<'<l  hy   |nilni;ir    Ih-vion.     TIk'   iin*'  nt"  fmi'tun- 

iw^^-M-s  thronjjh,  nr  close  t<»,  the  niiiMh'  lliiiil  mC  the  lK»nc  ;  arciiniinj;  U* 
'ilirUihl,  eornmonly  ul  tlie  niiiMIe,  hnt  sonietimts  nl  tlic  jnnetinn  "f'lhc 
iiiiiiilhr  ami  one  of  th(>  tiTinimit  thirds.  Dif^UK-atioii  of  i1k>  eentml  I'mg;- 
mnnt  exiKleil  in  fntir  nf  niv  ca'*)'?*,  and  ha«  Iweii  re|ii>rti^l  in  si^vrnil 
othefH  ;  it  is  usually  Iiaelcwartl. 

The  syinptiJMiH  arc  ei)niph>te,  or  nhnnsi  eomplete,  Kiinne>vH  nf  the 
wrist,  espfvially  in  extension,  p:iin  mi  prcstiuro  ovrr  tlir  rtennhnid, 
esiweially  in  ihe  depression  U-tween  the  extensor  tendons  of  the  llinnih. 
the  liifffttifirr,  nnil  more  or  hiss  ninrkcit  ra<linl  alKJurtion  itf  the  hiinil 
wilh  short<*ni!ij;  nf  thr  tlistanee  Ik-tween  tlie  styloid  prowss  ol'  tin*  nidin;* 
and  ihe  trapezium.  Khelmld  re(Nimnienil>;  hir  the  ri-iHt^riiiijnii  of  the 
jiain  that  the  tliuinlr  Ue  p]aee<l  in  the  Uihutihr  and  (lie  tiii^Ts  on  the 
vojiir  nsjMH-l.  mid  the  JHine  eonipn'ssi'd  iH'twei'n  tlii'tn. 

Appai'ently  failnre  of  union  is  fn-ipient  (4  out  of  Itlnu's  15eflses.  nil 
hut  itnc  of  Kliehatii'sX  presumably  IwimUMe  tlu;  pnixiiual  fniKUiiiil  li) 
(Generally  inlnt-:irti<:nhir  and  euL  ofl'  hv  the  fra(*tnn>  fnmi  il.s  hliMHl- 
supply.  Suur  of  tl»'  oI*l  spi-^-imi-ns  (Wnin)  show  snuMith,  i-vi-n  i-hur- 
niiterl,  flurfaer's  of  ffartnn\  In  Kuss's  eas*^  the  small  centnd  fmtruu'ni 
«udtl  1k'  easily  disliM^tcd  h:u-kward  and  n^plaei>il.  Ap]ian>nily  f:iilure 
of  union  d.H«  not  neeossarily  eniise  luueh  lo«s  of  funetion  if  there  is 
ivt  dLsplaci'iuent.  unless  it shoulil  jrive  Hsi'  to  a  chronic  arthritis;  hut 
\\\v  iM'rsistjmrp  of  any  disphu^fnieut  i^  dis:ddin^. 

The  treatment  is  inimol)ili/jition  for  four  or  five  wwkf*  and  masNi^e. 
When  tluTe  is  dishH>)ition  nf  one  fra^'nient  it  should  I«e  rr-niovetl. 
I«ilienft.-ld  toun<l  e<n>sidi-mhlc  loss  of  niotinti  in  the  old  rus^s,  jmil  in  one 
(if  mine  aui-hvlosis  w:is  iilino^t  eoniplpt<'.  IIril1inp>r  ami  Kaufnunui  re^ 
nunmcnd  exeision  rif  ihe  Itnne  In  old  easps  to  reslorr  fuuotiou,  and  the 
hitter  reeonimends  for  this  nurpcts**  an  incision  N^wei'u  theexleiiMir 
tendons  of  the  thinuh.  Klicliald  nriri-  rcnnival  in  fresh  rases  if  dis- 
planmient  exists,  hut  Cfslman  and  < 'ha-e  ordy  after  conservative  tresit- 
nient  has  lieen  trinl  for  two  months  wtilK»ul  sut?eess.  Thev  rr^uuinend 
an  ineision  on  the  dorsinn  of  the  wrisi  alon^  the  inner  sitle  of  the  ten- 
don of  the  li>ng  radial  extens^or  and  deepem^l  ihmngh  the  annular  lifjn- 
metii  betwwn  the  railial  extensor  ami  the  extensors  of  the  6nj;ers.  Jn 
the  Inlm-nrlienlar  form  Itirsh  makes  no  ullcntjit  toohlain  union  and 
sei'ks  ludy  to  ^-t  j^nmI   fnixTtion  hy  nuissap'  and  i>arly  mnvenient. 
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The  Bemilnnar '  has  bwn  roiMnltHl  broken  in  throo  coses,  al)  by  great 

rvitilenre  jind  with  ah«oriat«l  injuries  of  (hn  rcgiun.      R-ste's  was  double. 

Vitiek  *  df^ciilH-"*  u  caw  ii]  wliich  the  Ixme  a|)|>enre<i  to  Iiave  lierii  flat- 

tcDLtl  uik)  bniu4h>iieil  and  qtinies  I*6t7.ner  and  Schniix  (iir  9  similar  ones. 

The  coneifonn  and  piaifbnn  wc-pe  bntkeu  in  (iiiil>outV  case  {virif 
avpra). 

The  08  magnum  has  Ix-cn  rejMjrt^l  broken  al  the  uwk  in  lliree  i-a-ies 
itl»**erv<'«l  rliniiidly,  and  of  wjurse  sipnie  doubt  nin^t  remain  of  the  nii'U- 
raey  of  the  diapno-si.-*.  The  first  case  was  that  of  ItoU-rt,  quoted  as 
d'luUful  in  Uie  'fraite  tic  iln't-urf/ie  nt'  Le  IVntn  ami  [VlU't  fn>ni  the 
Aim.  tie  TlihnpfuiUfue  tie  /^w;nrf/fl,  1 845,  p.  146.  The  others  arc  I  hose 
i.f  >rii|y  {Ottz.  tlfK  IfA/t.,  ISllO,  |t.  f>.14\  which  wenis  aeenrati-,  ami  of 
fiiieriiiiinpn-7.,  yoty  briefly  nb>1i-.nitil  in  the  Jirt\  tU-  i  fiir.,  18811,  p.  HI. 
]  have  Been  one  e:L<^'  in  whi(*h  the  ])oKsibility  of  fmcttire  wan  tin^ge^ileil 
by  pain  on  pnraHure  over  the  neck  of  the  buue. 


2.  rRACTUEES  OF  THE  METACAEPAL  BONES. 

AVhile  >imple  fnieture  of  a  metaearpal  Iwne  is  not  a  very  common 
neet(h-nt,  .still  it  is  not  mi  nire  as  H)nie  antliors  have  inferred  fiimi  Ikm^- 
pilal  wtfllistieR.  Mnlpaipne  fonnd  16  eases  in  a  total  of  2377  fnictnres 
of  nil  kinds  Irrnte*!  at  the  IIotel-Dieii,  a  pc-roentape  (.f  O.fiT  ;  Pidaillon, 
fi4  aist-;*  in  a  total  of  o")!"  fniclnres  tn^ate*!  in  the  I'aris  hosnilalt* 
dnrinf:  the  year?*  18<>l-*i;i,  a  iM-n-entap'  of  I.lfi.  <  »f  INihiilhtn  ^  64 
nifv»,  57  were  men,  only  two  were  old.  and  none  were  infants. 

The  third  and  fonrth  arc  most  frc^quently  broken,  the  first  and  fifth 
least.  SimultaniHiUft  fnieture  of  two  or  more  in  frequent  when  the 
injury  lA  eompt>und. 

A  very  few  caaosof  prt»bable  seiwration  of  the  distal  epiphysis  have 
'been  reeorded,  one  by  Malpii^ne^  one  by  Hamilton,  and  one  <|u<ile<l 
by  Polaillon  from  a  thesis  by  Pichoii,  the  apes  In-inp  nine,  eipht,  and 
twelve  yenrc  re-aiK-ctivelv.  There  was  failure  uf  union  in  Mal^aigne's 
aisc,  but  without  fliKturiKmci'  of  function  when  last  »een.  iJnrtieen  yenre 
after  the  injury.  IVnnctl '  has  <lescril)efl  n  variety  of  fracture  of  the 
Iki-i'  of  the  first  metaearjml,  an  oblique  fnieture  by  which  tlie  |KiImar 
Imlf  of  thii*  end  iw  fj^-panitcil  and  the  rt!nminder  is  tlispliutHl  more  or 
\vf^  bnekwani,  .to  that  at  fir^it  sight  the  injury  ap(H>ar^  to  be  a  subluxa- 
tion. He  eollected  nine  examples.  The  usual  displacoment  is  nnpu- 
lar,  the  a|icx  of  the  anpic  lieinp  ilireetiHl  haekwanl  or  forward,  and  at 
tlip  mac  time  the  fnipments  may  override  longitudinally.  Miles  and 
Stmthers  {fvlinh.  Mvd.  Joumni,  April,  1901)  observwl  ten  cawes  in 
four  years,  and  Ra»>*  {Jtium.  Am.  AlrtL  AMt¥n:,  1906,  vol.  46,  p.  1824) 
riphl  in  one  ye:ir. 

OaoM.  The  eau«*  amy  1m'  dirift  or  indirect  violence.  When  diroet 
il  in  a  blow  upon  the  luiek  or  even  the  jKdm  of  the  liami,  a  fall  or 
blow  upon  itA  flidc,  or  a  cnishinp  forre,  the  hand  being  enught  lN>tw<>en 

>  IVair  fliill  f*nr  An*t..  IM^.  vol.  xvilj.  p.  1T»:  Httnl,  Atiit>t«  nf  Annl  onil  KitriE., 
M<l.p  liri;  L'rtinirr.  qiioln)  l>.T  Wltl«>k. 

*  WiMrk  '   Rrilr^irc  yur  kltU-  Hitr..  vol.  4^  p.  TuH. 

*  brunrtt:  BrItKh  Mciltral  Journal,  Julf.  I'*I<A.  ^  11 
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As  a  palmar  splint  does  nut  entirely  prevent  this  displacement  I 
prefer  to  close  the  hand  upon  some  firm  cylindrical  body,  a  roller-ban- 
dage for  example,  and  fasten  the  fingers  down  with  stnps  of  adhesive 
plaster  applied  longitudinally  along  the  back  of  the  hand,  the  fingers, 
and  the  front  of  the  forearm,  and  additionally  secured  with  a  few  turns 
of  a  bandage.  The  roll  must  be  large  enough  to  give  ample  support, 
and  by  passing  the  finger  along  the  dorsum  of  the  phalanx  the  occur- 
rence of  displacement  can  be  recognized.  It  will  be  remembered  that 
the  tendon  of  each  extensor  muscle  is  attached  to  the  base  of  the  prox- 
imal phalanx  by  a  short  band  which  limits  the  action  of  the  muscle  to 
that  phalanx,  and  that  the  extension  of  the  middle  and  distal  pha- 
langes is  accomplished  by  the  interossei,  which  also  flex  the  metacarpo- 
phalangeal joint  and  are  relaxed  when  the  fingers  are  closed.  The 
tendency  to  overriding,  is  thus  effectively  opposed  by  this  position,  and 
the  displacement  which  then  most  needs  to  be  guarded  against  is  the 
one  also  that  is  most  readily  detected,  angular  displacement  with  the 
angle  directed  backward. 

Support  that  may  be  sufficient  in  some  cases  can  be  readily  obtained 
by  binding  the  broken  finger  to  the  adjoining  ones  and  supporting  both 
or  all  three  upon  a  common  splint 

In  compound  fractures  prophylactic  doses  of  tetanus  antitoxin  have 
b^-eu  much  used,  and  apparently  wllli  good  results. 


CHAPTER  XXir. 

FRACTURES  OF  THK  PKLVIH. 

Fractures  of  tfan  Rtog  or  thv  PeWis,  Sacrum,  Coccyx,  Ilium,  labium,  Pubt5, 
Kim  of  Uiti  Acotabuluui. 


Kr*i,ijOU'iNO  wcll-lutiiuleil  rii^U>iu  I  group  in  one  SLN-tton  ull  frarlun-s 
liici)  hrc-ak  tin-  <'oni 
ifly  rrarliitfn  of  ll 
tiiKiily  uf  tliL*  ring. 


wliici)  hrc-ak  tin-  <'ontiiuiity  ol'  tlio  ring  tif  the  ix-lvis  iinil  <NiiiHt<l(T  8ep:i- 
raiflv  rrariiitfn  of  ilie  individual  bonei^  whieli  do  not  br^ik  the  con- 


I.  FRACTUBES  OP  THE  RING  OF  THE  PELVIS. 

The  most  fnH|iu'nt  «iuse  of  tlii«  lusion  w  tiir  ]KiH.sage  of  tli(>  wliwl  of 
a  tu-Avily  ladon  wngoii  norcpc^  the  thigh  and  hypognstriuni  ;  aiiiui)}r  the 
ntheiv  are  falls  upon  the  fi-et  or  the  buttocks,  the  caving  iu  of  an 
euilKiiikniful,  .111(1  rnishiiig  liotwLi'n  the  hiitTer^  of  railway  ^"»^  *ir 
other  he:ivy  moving  ohjeots.  The  |wsition  anil  the  iiii!ul»?r  of  the  frac- 
Itirrs  vary  with  the  degree  of  the  violence  uml  the  |H)rtion  of  the  ring 
uiKin  which  it  is  reeeivwl.  When  it  falls  hikiu  the  tevniphysirt  and  ia 
directed  haekwan)  the  arch  vields  at  its  weakest  point,  and  iho  line  of 
fracture  [lasscit  thnnigh  the  horizontal  and  descending  branches  of  the 
nuliiff,  Mmietinie!)  on  one  side  alone,  »oniL>tin)i>K  ou  l>f>th  HidcK.  If  the 
fnnv  thon  continnes  to  art  it  presses  the  sides  n|>art,  and  either  breaks 
thi*  jiicruni  vertiirally  (by  avul.tion)  or  rupturw  the  ligaments  of  the 
«irn>-ili)u;  ^ynehomlrohiH,  or  break**  the  ilium  into  the  hyncliomlnwis  or 
into  the  ««iont-»;inlie  notch  ;  and  it  due»  this  ^uictiine^  also  ou  one  ^iide 
iJonr,  and  aimetimes  ou  l>olh. 

Wlu'n  the  violeitw  in  received  ujKin  the  side  of  the  pelvis,  or  the 

It  tri>chanter,  or  oven  upon  the  foot,  it  may  caut^L'  wluit  MalKaignu 

rilHfll  as  tloublc  verlii^  fr.ietur*!  of  the  |wlvis,  or  fraeturi'  of  (he 

»bihuhnn  to  a  varijdjlc  extent,  and  iu  one  ca^^e  a  fall  u|>on  the  foot 
eniLHed  tltsloeation  of  the  entire  os  innoniinatum,  M.*|Mruting  it  cleauly 
at  the  symphysiis  pubis  and  aaero-ilJac  joint  and  forcing  it  upward.  In 
double  vertical  fruelun'  the  anterior  fraetnn*  <M!cupies  the  s:inie  {M^ition 
an  when  llie  force  has  Imh-u  n-ccivcii  upon  (he  .ssymphysis,  it  en">si.'*  ihu 
pubis ;  the  posterior  one  \s  usually  entirely  within  the  ilium  and  iK'hind 
tlie  acctabulnni.  In  fracrture  of  the  aeetiibulnm,  which  can  Ik*  c:tni<ed 
only  by  violence  Imn^mittctl  through  tin*  fi-inur,  the  Ijonc  may  be  simply 
fiMun^d,  or  the  hcail  of  the  femur  may  Ik-  driven  entirely  thniugh  into 
the  cavity  of  the  [M'lvis.  In  the  slight«'r  ca«'«  the  eontintiity  of  the 
pi'lvic  ring  is  not  bn^ken.  but  in  ibc  m«re  exteu.-^tve  ones  it  is.  In 
young  |wop|e  the  lines  uf  fracture  may  follow  ihuse  of  tlie  deveh>p- 
Uicutal  diviaion  uf  the  bone  into  three. 
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The  displaei'mcnts  ari*  sclduni  great,  but  rnniplicatiuiiH  arc  niiiiicrous 
and  Kertous.  Tliu  iiif>.st  rixi[iiciit  \h  rupture  of  tlio  uretlim,  iisiKilly  in 
itA  mf-nilininous  portion ;  among  the  ntherw  arc  nipture  of  tin*  Madder 
un<l  Iiu'oration  nf  the  iliac  veins  or  the  cxttTiiid  ilijic  urtcrv.  IliipMire 
uf  llif  1iluddc:r  may  1m:  inlni-  or  extni-jH^ritoiieid  ;  in  sunie  caMV  it 
appran*  In  have  Utmn  c^itiM^d  h\  the  dimi  pre!<.sure  itjKm  the  hladdMr  of 
the  olije<'t  whicti  caused  the  fracture,  in  others  by  a  splinter  or  Ihe  dis- 
plaeiHl  In^rnicnl.  The  other  two  Ie»<ion»*  mcntlonf>fl  art;  ihie  tu  tJin 
di&|djicements.  The  scpnratlon  nf  the  pnbes  tears  the  in'ethra  acmw 
ul  or  near  the  triangular  lignnicnt,  and  the  projecting  etigc  of  thi'  |ww- 
tcrior  line  of  fnninrt'  hicc^ratcii  one  of  the  iliac  veiiiM,  or  the  cdgu  of 
tlic  anterior  one  tears  the  external  iliac  vein  or  artery. 

In  n  c:usc  briefly  referred  to  by  Irfgro!*  Clark'  there  were  severnl 
fractures,  and  wpanttion  of  the  sacro-iJiac  synchundrusis  on  each  side 
and  of  the  puhic  symphysis  to  the  extent  of  four  inchcH.  The  rectum 
was  rnptnred  and  i'ec'W  were  cxtnivasatwl  into  the  pelvis;  the  bladder 
was  i*uptureil  and  the  un-tliru  torn  completely  from  the  pnistatc  gland. 

The  varieties  and  the  sym[itonis,  which  vary  notably  with  Lfaemy 
nsjuii'c  separate  mention. 

Separation  of  the  symphysis  pubis  may  Ix^  prtKhiccd  by  cxt4.>rnal  vio- 
]cnre  direcllv  pressing  the  anteri*)r  suiK'rior  spines  or  the  isrhta  a|Kirt 
or  throngli  fon-cil  iibchiction  i>f  the  thighs,  or  by  ihi-  dc-^^-^-nt  of  ihe 
fa-tns  tlirouj:ii  t)ie  snperior  stniit  in  jwrturition,  Mulgjiigiic  cnlleried 
ftoventii?n  cases  uf  the  iatt<T,  most  of  them  oc^'urriiig  in  prtnii|)anc,  and 
most  by  the  unaide<l  action  of  the  jmttent's  nnisclcs ;  in  a  fvw  caws  the 
forccpe  was  used.  I'snally  the  separation  takes  place  with  a  di»linct 
cnu-kh)^  .sound,  and  tht!  gaji  can  l>e  felt  with  the  linger,  and  in  one  nr 
two  cases  the  fracture  has  Imh'u  made  C4»mp«unid  by  sinnillancous  lact-- 
ratinn  of  the  soft  psirts.  The  gap  i*;  the  chief  diagnostic  symptom.  The 
scanty  informatiiui  i>osscs>ctt  u)>on  the  subject  indicates  tliul,  tu  llic 
traumatic  cuset-  at  Wst,  the  sciKiratiuu  takes  place  nut  tliruugh  ihu 
cartilage,  but  between  the  cnrtilaj^c  and  the  bone. 

Tin*  traumatic  case*  an?  no  hvis  numerous  and  ninrfi  variwl  in  their 
details,  allhnugh  in  n  large  pro|K»rtiou  of  them  the  force  seems  in  have 
been  exerterl  ttinnigh  the  auduclor  muscles  of  the  thighs.  Jn  two  cases 
ipiittcil  by  Malg:iiguc,  in  a  thinl  rcporl<'d  by  Weber,*  and  in  a  fourth 
by  Karle,^  the  patient  was  on  h<>rsi>back  and  received  the  injury  cither 
by  being  thrown  forward  ujwn  the  withers,  or  first  to  one  side  and  then 
to  (he  other,  or  by  the  muscular  cfliirt  matlc  to  keep  his  seal.  In  one 
nf  Mnlgnignc's<7u»(!sthc  n-sults  wen'  an  intuicdialc  hernin,  niphin-  tif 
the  |H.'rincum  with  u  si')igmition  at  the  symphysi^^  that  would  atltnlt  ihe 
tumd.  and  pain  at  esich  ^cn>-iliac  synchoudrofiis.  The  [nitii-nl  rcov- 
crctl  in  thni'  and  a  half  months,  the  (reatuu^nt  consisting  of  a  bauthigu 
drawn  tightly  about  the  pelvis,  writh  the  lindis  resting  njxm  a  double 
inclintnl  plane. 

In  Varies  caw  there  were  eollapne,  nevcro  )>ain,  Hattening  of  tJie 
|)u1m»,  and  free  bleeding  frrmi  tJic  anus.     An  iiicisiun  in  the  |)orincum 

*  I.Tfinm  llHrk  :   DiAmi'Min  itf  ViM-timl  LtTsiona,  |>.  330. 

*  Wclwr  :  ItiU.  MM.  ill'  SIninlHiiirK,  IKTi 

*  Carlo:  Med  t'hir  Tn»n».,  IKiTi,  vul.  xiz.  p.  357. 
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gave  exit  to  blnoil  and  urine.  Tho  pati«;nt  survived  for  only  forty 
liiiui>,  and  llii*  antoik^^y  showed  a  se|Mirutioa  of  tlirct*  UicIilm  at  llie 
syni|ihy.sis,  tlic  left  sucro-iliac  synchoud reikis  ^pin^;  one  iucli,  and  llm 
pruHUCc  toni  coniplelely  away  fnira  the  hiailder  and  hanging  down  in 
a  ravity  filled  with  clot.  The  pntient  was  Iwtwcon  sixty  und  seventy 
years  of  age. 

Ill  anotlitT  Minjjnliir  cast*  (|U()lc<l  by  Mjdpnlgnc  the  patient,  a  lud 
eighteen  years  old,  was  learning  to  he  a  dancer.  His  teacher  made  hiiu 
lie  upon  \\\»  luiek  on  the  fltxir  with  hin  thijrliA  flexe^I^  nn<!  then  nlnnd- 
ing  upon  hini  with  one  fcK>t  on  each  knee,  sonj^ht  tu  force  the  thighs 
uutwanl.  It  cnti.'HMl  the  bones  to  sejiarate  at  the  Byiuphy^is  to  the 
extent  of  half  a  fiiipT-Itnradth. 

Separation  in  Front  and  Behind.  In  one  of  Mr.  RarleV '  eoAes  there 
wa»  eompletc  .seimmtion  of  the  lell  os  innominatum,  hoth  in  front  and 
Itehiod  ;  the  bone  wai^  foreed  up  to  a  conbidendde  e.xtent,  and  the  i-oin- 
mon  iliac  vein  torn  acrosA.  The  patient  waj»  a  yonng  man,  and  received 
the  injun."  by  jumping  from  a  thin!  story  ;  he  tntiihtl  upon  the  left  f»»«t, 
muring  al^>  u  eotnpound  eoiuiuinutcd  fnieturu  of  the  ealcuueum  and 
u.-4tnigulus. 

Similar  cmfles  were  collected  by  Malgaigne,  and  two  have  been  pnb- 
Itched  by  Sullerou.'  Crelte'  re{)orls  one  (3i.se  ami  collectfi  seven  olliers. 
The  injury  hvkn  been  raustsi  by  a  fidl  upon  one  foot  or  upon  the  side  of 
ihu  nclvi<,or  by  the  pressure  of  a  ln-avy  weight  upon  tne  front  of  llie 
pelvijt.  The  i-haraeteristie  syniptcm  U  the  elevation  of  the  corre- 
sponding hulf  of  lli4'  |H>lvis  with  ub^H'nee  of  the  crepitu«  whieh  is  lusn- 
ally  preii'-'nt  in  double  vertical  fracturi".  Sallerou  was  able  to  rtibice 
the  dtsloi^ition  in  his  ca.se.-i,  and  both  recus'eretl,  but,  iMfi  a  rule,  the 
pnignotiia  xa  extremely  grave. 

Separation  of  the  Sacroiliac  Synchondroais.  Simple  ^j^nnition  of  this 
joint  i>  viTV  nire.  M;ilg:iigue'  ijUdIcs  one  aw*  of  it,  and  four  others 
in  whirb  there  was  in  addition  fraelure  of  the  ilium.  I  luive  kh'U  one 
well-marked  cabc  The  lesion  \a  said  aUo  to  have  been  produced  during 
lalMtr. 

The  diagnosis  is  made  by  recognition  of  the  displacement,  which  ia 
bai-'kwan]  and  ontwanl. 

Separation  of  all  Three  Joints.  A  few  (-.t-seii  Imve  been  reportetl  as 
fiiii'h,  but  in  nuwt  ihfiv  lias  lieen  also  fracture  at  one  or  more  points, 
and  the  separation  of  one  or  Iwith  of  the  sacn>-iliac  synehondroses  ha» 
been  only  luc  gaping  of  tJie  joint  due  lo  the  lateral  .sepuratiou  of  the 
twi>  halve<4  of  the  pelviii)  aini  not  a  rml  disphux<mrnt.  Malgaigne 
quotes  brieRy  five  aises,  in  four  of  which  (here  were  a-«(«wiate(J  frac- 
tures of  the  [lelvic  bonc*s.  Ihjlbeau,"  Dubrueil,' and  Polh>ek  ^  have 
funce  reportwl  others.  Oiibmeil's  i.**  the  only  one  in  which  there  si-ems 
to  Itavo  been  actual  displacement  nt  all  three  {Htints,  and  even  in  it 
therw  wa«  also  a  alight  fraclnre.  The  patient  was  run  over  by  a  wagon. 
Thpre  wa-*  •<c|iaration  of  two  and  a  half  inchcH  at  the  symphysis  pubis 

-     I       <  <  •>  <l«  Mnl..  IrCl.  rol.  ti.  p.  54.  Oaa  I  and  S. 

>-..:.      I'  -hiin  ritr  Chir.,  vol.Kl,  |i.  :ttll. 

•  %l.ljWK^^.  I,--.  Lii  .  vol.  ii.  1..777.        *1>oII*miu:  (t«Mtte  do  Htoil«ax,  It**,  p.  IW. 
'  I>itt>n.ril     Ibid..  ItJTI,  |i.  tu.  ^  rolliM-k  :  Tb«  L>il«rt,  IffK,  vwl.  11.  ]•  t<V. 
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anil  gaping  of  l>oth  sacni-iliac  tiynclKindniM:*.  Tlie  Rncniiii  was  dif*- 
pliuf<l  fdrwiinl,  pnijtt'tinp  a(  the  \v\v\  of  tin-  HU|K:rir»r  hlrait  two  criili- 
iiirLiv.s  in  front  of  tli<'  ri|;ht  ilium  nnil  oit4>  nnil  a  lialf  in  front  of  t)ic 
left.  There  was  a  frat'tuix-  at  the  jniu'tion  of  llie  ripht  ischium  aiitl 
piihis,  an<I  iiartiat  fracture  of  the  lioily  of  llic  riirht  puliis. 

In  each  i-u.-'e  the  iitjiiry  wa.s  c-uuimkI  hy  extreme  viulencx*  actinj; 
diivetly  n|Kjn  the  |K-Ivis,  tlie  |tti.-v^j,'e  of  a  heavy  uagun,  the  full  of  a 
huivy  ohject.     All  tenninatetl  fatally. 

Fracture  of  the  pubic  portion  of  the  pelvic  ring,  which  i.s  the  most  t'om- 
inon  of  all,  jHUsbe.s  tisualty  llirough  the  liorizontal  runitis  jusi  in  front 
of  the  ilii>-|HH.'tnieal  eminence  au<I  lhn)U^h  tht^  drfi-endin^  mniutD  near 
itft  junction  with  the  isehium.  Tlie  fnu-ture  n)ny  he  ohlii|iie  or  tnniK- 
vortM',  may  Ix*  <lonhle  (of  one  or  holh  pnhie  l»unei*),  or  may  ^>e  assfK<ial<il 
with  seiHir.itiou  of  the  t<ymphyHis  or  with  other  fruetiin>h  of  the  latenil 
or  |>osieriiir  iwrtions  of  tlie  |M!lvirf.  As  has  heen  already  mentioned, 
nipttire  of  the  li^mentn  of  one  or  hoth  racro-iliac  tivnehond rones  with 
piping  o^  the  joint  is  u  frcijueiit  aei>onipanimci]t  when  the  uetiou  uf 
the  fruetwrin);  force  it;  nionu'nlarily  prolon^ed. 

The  di:«phu-emetit  is  sftnietimes  so  marked  that  it  ran  Ix*  easily  ret^K" 
nizi-d  l»y  the  eye  ;  in  other  <!aseN  the  di^l^^"^^i^*  e:in  oidy  Im*  made  aft*r  pal- 
pation of  the  outline  of  the  lionc,  which  is  quite  aeee^ihle  to  the  toueli. 

Interference  with  the  voidinjr  of  the  urine,  either  by  rupture  of  the 
urethra  or  liy  prefesiire  U|>on  it,  !•■  a  frequent  eouipliealion.  Injury  to 
the  urethra  takes  place  uj^uallv  in  the  MH-mhnuiou-i  jHiriion.  The 
hladder,  t<.Mj,  hii6  been  :*ometimed  torn  hy  a  fragment  or  ruptuird  by 
prewsun-. 

Tlie  foUowing  are  the  more  noteworthy  eoinplicutiuus  and  varieties 
that  have  Ix-cn  reconled.  A  man,  twenty  years  old,  was  run  over  by 
a  railway  train  and  reeeivetl  a  friieture  of  the  eresl  of  the  right  ilium, 
the  ramus  of  the  left  piibi.'*,  and  of  the  "  right  pubis  close  to  iIm  junc- 
tion with  the  il!a<-  portion  of  the  lH>nc,  tlie  ^harp  i^nd  of  thin  Iraetnro 
had  i'ntii-ely  dividiHl  tlie  external  iliac  artery." '  A  man,  fortv-thn-e 
years  old,  wa.s  run  over  by  a  Magiai,  waH  brought  to  the  hot<pitiU  iuhen- 
ftible,  and  dietl  in  throe  hours.  There  was  fracture  of  the  "  ramu."  and 
ImhIv  of  the  pubib  on  hotli  tiile^,  and  he)Hiratioii  of  thcNteruiu  from  the 
left  on  innominatum.  Knirturt*  of  th(>  lett  ilium,  the  frartun*  extend- 
ing acnws  the  i>ectincal  line  and  causing  hicenuit»n  of  the  left  external 
iliac  vein."" 

Fracttire  of  the  lateral  portion  of  the  rins  (Kvtirs  in  two  prineiuul 
fomiSj  one  in  conneeljon  with  fnictnn-  of  the  pubie  jMirtiou,  the  oilier 
a  fracture  radiating  from  the  cavity  of  ihi*  aeetabninm.  The  fornuT 
is  the  one  to  which  attention  wuh  lin«t  culleil  by  Mulgiii^ne  under  llic 
title  of  flwihli-  vniiiutl  frafiuiv  of  Ihr  ftrlrtM,  a  variety  of  which  has  Inwn 
desiTilMil  at  miu-h  length  hy  Voilh-micr*  as  m-iitnl  fnicfurf  of  the 
miemm.  The  pik^tterior  line  of  fraetun-  lies  either  in  the  ilium  eutin-ly 
behind  the  acetabulum,  or  in  tlte  Hiienini,  or  jKirtly  in  the  ilium  or 
«iii-rum  and  partly  in  tin-  sjicro-iliac  synelMmdmtii-a,  and  i^ometinies  tlio 
Numim  hi  t^ni^hed  rather  than  fractured.     The  cause  apjureully  may 

■  I.WMirl,  IKTA,  viJ.  i   i>.  .117.  iWw  'i.  *  IjiikvC,  Iditni.,  Uwc  3. 

*  Vo)llrtuif>r  :  Clinitiui-  Chlnirtflnlc,  \m*,  i>.  77. 
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ami  }^ping  of  l>oth  i^taf^nMliiir  (tynrlnindrdsefl.  Tlif-  Mrnim  wm*  di?*- 
phutil  fitrwanl,  prnjfftinj;  at  the  levol  iit'  (lif  «ii|ic*riur  f*trait  twu  ct-nti- 
iiiilix's  ill  IVutit  of  till!  ri^lit  ilium  unti  iiiii'  atui  a  half  in  Ihrnt  tif  tlic 
Icift.  There  w;w  a  fnu'tiirt  at  the  jrmrtion  «!'  the  ripht  i^'hiuni  mid 
piihis,  and  partial  ri-aeiiiru  of  the  Uidy  of  the  rijiihl.  pubis. 

Ill  eiteh  tif<'  the  iiiiurv  wins  cuiisetl  tiv  extreme  viuleiieo  iictin^ 
dircetly  u|»un  the  pelvis,  ihe  iwissuge  of  a  heavy  waguii,  thu  full  uf  a 
heavy  objeet.     All  leriuliiated  fatally. 

Fracture  of  the  pnbic  portion  of  the  pelvic  ring,  wlneh  is  tliem<.>sl  I'liiii- 
mnn  <if  all,  pabses  tmiially  throiifirh  the  huriztuital  raniUK  Just  in  (Wmt 
of  the  iliu-{M.-etiiieul  eiiiitieiiee  and  thruU(;;h  the  df:<eenditi^:  nimuci  m-ar 
itM  jiinclinii  with  the  irrhiiini.  The  fnu-ture  may  Ih*  dhliqiie  nr  tniiis- 
verpti',  may  Imj  double  (of  one  or  both  pubic  liomw),  or  may  be  anKoriatctl 
with  Kepanttiou  of  the  syiiiphybi^  ur  with  other  fVuetnnv  of  the  htter.il 
or  [H)slerior  jMirtiotii^  of  the  {Hrlviij.  Ah  liai^  been  already  iiieiilioneib 
nipiiire  of  the  ligami>ut'«  of  one  or  both  Kicro-iliac  «ivnrhondntM'H  with 
^piiig  of  the  joint  h  a  fR-<pieiit  aceoiii|tai)imcnt  wlieii  the  action  of 
the  fraeturinj;  foree  is  uiouientarily  prolonged. 

The  diKphu-euient  U  soinetimeiii  so  marhi'il  that  it  can  l»e  easily  rceitjr- 
ut7A-i\  by  the  eye  ;  Id  other  eaws  the  tlijiKimsis  e:in  oidy  lie  mudi'  uIUt  piiU 
INititiii  of  the  outline  of  the  l>i)iie,  whieli  is  tpiile  lueessible  to  the  toueli. 

Interfereneo  with  the  voiding  of  the  urine,  either  by  rupture  of  the 
urethra  or  \i\  pressure  upon  it,  is  a  fretpteiit  eumplieation.  Injury  to 
the  urelhra  takes  pJatx*  tisiially  in  the  niembninotis  |Hirtion.  The 
bladder,  too,  has  bit'u  wnietinies  torn  by  a  fragment  or  nijituretl  by 
pressure. 

The  following  are  the  more  iiotcwotthy  eompHentions  ami  varietieji 
that  have  liern  n^onlwl.  A  man,  twenty  years  old,  was  mn  over  by 
a  mibvay  train  and  received  a  fracture  of  the  ercst  of  the  rijfbt  ilinm, 
the  ramus  of  the  left  pubis,  and  of  the  "right  pubis  elosc  to  iCs  junc- 
tion with  the  iliat:  iMirtioti  of  the  bone,  the  sharp  end  of  this  fraeture 
liad  eiitin-ly  divideil  the  external  iliac  arter)." '  A  man,  forly-lhn-e 
y«'ars  <i!d,  was  run  <iver  by  a  wagon,  was  hn»unht  to  the  hospital  in.*<en- 
sible.  and  die<l  in  three  hours.  Then'  wn»  frnctui-e  of  the  "nimiisnnd 
biMly  of  the  pubis  on  both  tides, mid  M-)>anition  uf  thesaeniin  from  Ihe 
left  OS  inntrminatum.  Kraeture  tif  the  left  ilium,  the  fnieture  extend- 
ing aeniss  the  j>ectineal  line  and  emising  hKi-nition  of  the  left  extental 
iliac  vein."* 

Fracture  of  the  lateral  portion  of  the  ring  occurs  in  two  princiiwl 
forms,  one  in  <x>nneeti(»n  with  fnu^tnre  of  the  pubie  pnrtion,  Ihe  other 
a  fnictnri'  niiliating  from  the  «tvity  of  the  aeetiibuhim.  The  former 
is  the  one  to  which  attention  woa  iirst  called  by  MutKnignc  under  the 
title  ui' flimhli  ft rtirnl  fnu't'ire  of  thr  iflvin,  a  variety  of  which  has  be«!n 
iles<'rili«-d  at  mtieh  iL-nirth  by  Voilh'mier'  as  nrtiral  jnict tin-  of  ttir 
mrrtitn.  The  ptt^teriur  line  of  fracture  lies  either  in  the  ilium  entirely 
behind  the  aeetabnlnin,  or  in  the  sacrum,  or  luirtly  in  the  ilium  ftr 
siUTiim  and  |iartly  in  the  saem-ilinc  (tynehonilrosts,  and  somcttinrs  the 
fiaerum  is  enishetl  rutlier  thait  friteturetl.     Tlie  cause  ap{Nirt'ntly  may 

<  Ijuieel,  ItCH,  v<j|.  I   H.  3)7.  CiiMt  'i,  ■  LAiic«t.  Idcui.,  Owe  3. 

■  Vuiileiuii^r  :  Cllulqan  Cbinirvkmlv,  1M2,  ^  77. 
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UitTt'  it*  ii|)iHirr'iil  shortening  of  the*  limb.  At  the  samo  tiin«  tho  piece 
ibutmmi'iily  mbititl  ul»iitan  iuiU-ni-|K)»>li'riiiriixi.HMi  that  Ihr  iip|>i-r  lurt 
of  lilt'  [H'lviN  IK  hnnulfhiil  uml  (lie  lower  |Kirt  iiari'owcd.  The  in:ihtiity 
to  inovt-  ih4<  litiib  is  due  in  pnrt  ttt  the  l:ifk  of  i\  riotid  .tiipiMirt  ami  thu 
fear  of  iRi in,  and  in  pari  perhaps  to  hieer.ition  of  ihe  musc-Ie-s  «»f  the  illae 
fiihHU.  rain  in  iht-  distrihution  of  Hw  ohinmlnr  nvrv**  in  not  luit'oinnion. 
Tlie  pn»j:nohis  is  initavoralfic  (.'{i]  <lenth>  in  lOO  ua.ws,  l>n-Hhkr)htH'HUw 
of  ihc  pivbubility  of  UKSocialt-d  injuries.  It  may  rexult  in  Iuini'ne>«< 
or  in  a  |H'rniani'nt  chan|;<>  in  tin*  Hhapr  of  the  |M')v!.^,  whirh  in  a  woman 
may  have  M-rii'im  conseiiucnccs  if  prr^naney  f*hindd  fnlhiw. 

WallhiT  '  discrilM's  a  variiition  in  whieli  tiit*  antorior  fmrtnrp  owu- 
pit-d  ih»i  ImkIv  and  ih-sei-ndinK  rannis  of  tho  piibi^,  and  the  i^o-ond  fnie- 
lure  rin  Ik-Uiw  the*  uiit^rior  .su|K.Tior  sitiue  of  llit.-  ilium  to  thr  sit'n»> 
M'.iulic  notch ;  in  sidditiou  Un-  uji{H>r  fni{rnu<nt  of  the  ilinni  wiw  »>p)il 
vertiejilly,  and  the  fiAh  tuu'-ral  vertt-bm  was  broken.  The  tnijrinent 
U'twei-n  the  Iwo  princi|ial  linc»  uf  fraottiix-  wa^  displncttl  in\^anl  and 
hu'l  n'Uniled. 

The  MH-nnil  form  of  lateral  frantun,'  ttf  the  pelvis,  tytflinimf/  frftriure 
of  tiu-  nctiitfmitim,  is  prinluw-"!  by  vinlenw  aelinjj  thnui^h  the  fi>nnir, 
and  is  ipiite  rare,  although  l)npuylren  .«siid  he  had  nn-l  with  it  a  nuni- 

Imt  of  tiinfjs.  The  typical  formis  aru  :  ( I) 
thrti?  or  four  fiHSiin's  cnm-«iii;;  the  acetabu- 
lum unti  extt-ndinj*  rcftpf-etivcly  through 
the  ilium  upwanl  or  baekwnnl  into  the 
t>ciat>e  notch  and  ilownward  into  the  ulw 
tiirai*>r  foramon ;  {'J)  slipht  depn^sion  of 
the  fbtor toward  the  ahtlominal  cavity ;  tind 
(.'!)  the  pasKipeof  the  hmidof  tin*  fcniiir  into 
the  [H-lvis  throuj^h  the  broken  fl(H)r.  (Sw 
(Jnih/-,  itetitf  dc  Otir..  An.  24,  No.  I.,  and 
Tin  vcnot,  ibuf.,  X<i.  1 1.)  I  >r.  Airnew  niVrs 
to  a  pro|iiinitiiin  in  tho  eidU*4'tion  u(  Dr. 
Neill  in  which  the  lines  of  fniclnrt-  follow 
|ho*w  of  the  endtn-onal  tlivi»ion  of  ihu 
bone:  the  union  is  complete,  and  then-  i.s 
very-  little  callus  »mi  ihc  anirular  surl'a^-. 
In  the  .slijihler  forms  tbe  iKiticnlri  can  .sometimes  walk,  but  Uf-nally 
the  functioiiH  of  the  limb  an  much  restricted.  In  the  thini  limn  tlic 
M-niptoms  have  variiHl  cons-iilcrably  in  the  diflcrcnt  Miwft,  and  tin-  diaj;- 
nosis  ha.--  nnt  always  been  made  ilurin^  life.  .Smictimc!*  there  an-  imt- 
W'unl  nituti4>i),  fixutimt,  anil  i-xtretne  jmin  on  motion;  iu  olliernL-«>  the 
movements  of  (he  limb  are  (piite  free  and  painlcst*  within  certain  limilH. 
Shorteninjj  is  slight  (»rab.Heni,  llic  tfiM-hautcr  is  ^unk,  and  ther*-  is  al>- 
Bence  of  cn-pitus.  Intcn-»ting  fatal  cases  Imvc  Unn  n-[Kjrtud  b^  l>rs, 
Neill.'  Siind-,'  T.rtwwm,'  and  HoUncH.* 

A  n'imirkabte  aiw,  whinh  will  nerve  to  illustrate  the  iioMihilitios  of 

'  W'alttuT-  SiK-   Aii*t .  ih-ttiU-r.  1W»1. 

'  Nrill  ■  Trtiinfiii-nT.  ••{  ilic  r.,)trifo  .if  I'hyBiriwiii,  I'hilMlvIptiia,  vol.  il.  p.  SBT. 

*  ttMiA*-  N»w  V'irk  M<-tlir«l  ttrrunl.  I -C?.  I».  03 
•I^wmo;   IJiiirtl.  1K7K.  i)i1   I.  |>   3Ki. 

*  Holoiia:  KritUli  Midiml  Juuiiwl,  IX-cnuUir'-if,  ItC. 
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ivpair,  is  one  pr-iKirUnl  \\y  Mr.  Mooro.'  A  man  reepivwl  a  s<*voro  injury 
ul"  llic  hip,  llmti^Ii!  lo  \n:  (nurture  of  thi'  iiifk  (tf  tin*  iVmur ;  lie  rt-cuv- 
ered  and  was  al>le  Ui  walk  with  only  a  slight  limp.  At  the  antop«iy 
sovc-mi  yt^ars  aftcrwanl  tlie  injury  was  fi»iHnl  to  have  \Mifn  a  fracture 
(if  the  pubis,  iliuin,  atid  arftabnhiiii,  which  allowed  thr  hrad  of  the 
frtiiiir  to  |i;i.'4s  through  into  the  pelvi.s,  the  tri^rlmntt'r  re-sting  aj^iiKl  thu 
ai'it;ihuluin  (Fig.  172). 

Khnilar  catdfs  are  re|»orted  hy  I^ndrick  and  Mnrel-Ijavellee. 

Vertical  fractures  of  the  sacrum  arc  not  known  except  in  connection 
with  fractures  of  the  |>elvic  ring  at  other  poinls*  as  alrcaily  nieutinnrd. 
A  few  rasc!*  of  very  extensive  injury  Imvi-  h^vn  reeordeil,  exteiiMVC 
rrusliiuj*  :uid  rutiltiple  fractures.     All  prov*-*!  fatal. 

Course  and  Prognosis.  Tito  course  and  prognosis  in  all  these  cases 
depeufl  niuinly  njmn  the  lesions  a.si«>ci!ited  with  the  fracture.  The  only 
additional  jxiint  which  rerpiircs  mention  is  one  referreil  to  by  Ijejpfw 
Clark,  the  tendency  to  suppunition  in  the  loose  connective  tissue 
lietween  the  pulw's  and  the  hiadilcr,  e-sin'cially  after  fnielun>  n^  the 
ptibis  or  .sepamtinn  of  the  epiphysis.  The  uiieitin[)limtcd  ami  isimjtler 
forms  of  fracture  tond  to  easy  repair,  and  even  fnteture.'^  that  are  very 
extensivf  arc  by  no  means  necess.irily  fatal. 

DUffnoaia.  The  diagno:4is  is  u»4ually  easy,  but  may  be  verv  obscure  if 
the  fnuTture  is  limited  and  without  much  displacement.  The  outline 
of  the  pubis  should  l)e  carefully  fbllowcil  with  the  linj!;er  lo  dettt't  irreg- 
ularity or  hKitlizeil  pain,  ami  piY?vSur(r  should  l>e  made  iKickwani  alter- 
nately witli  either  luuul  U|K>n  the  anterior  ]M]rtioD  of  each  iliiun  in  the 
•earch  fur  al)normal  mobility  and  civpitua.  In  vcrtii^l  fracture  of  the 
Kicnmi  or  in  sc^nration  of  the  sncro-iliac  fiynch<mdrosis  diHptact>nient 
will  chaiii^'  the  jM»4ition  of  tlie  |>o«terior  spine  of  the  ilium.  In  double 
vertical  fracture  the  intermediate  ]>«irtion,  which  lM*api  the  anterior 
superior  ^piue.  is  usually  dL-iplaci-d  upwanl,  and  the  <Ii.spIa(iTuent  is 
easy  of  ^•(■ogiiition  anil  can  lie  diminished  or  perhaps  reduced  by  tmo- 
ti<»n  upon  the  leu.  Fissured  fracture  of  the  ncrtabuliim  woulil  prol>- 
ably  pass  unrecognized,  f»r  nt  the  mort,  be  only  su.specte<l  fn>m  tlie 
hi'«lor}*  of  a  fall  upon  the  trochanter,  knee,  or  foot  with  pain  in  the 
joint  nnd  the  absenec  of  dislocation  or  of  fracture  "if  the  fcnmr.  Frac- 
ture of  (Ik*  acetabulimi  with  (lihphicement  of  the  liea<l  of  the  feinur 
inti>  the  cavity  of  the  wlvis  will  probably  be  rewgnixahic  by  palpa- 
tion of  ttie  iliac  f^>f4sa  Uin:>ugh  the  anterior  abdominal  wall  or  by  uigitil 
■■r  nvrntml  exploration  thn>ugh  the  rvctnm,  and  by  the  depression  of 
the  tnKTiumter, 

TreAtment.  In  eases  without  much  rli«;plaecincnt  re-st  in  Iw^l  on  the 
Imck  is  all  Ihal  iw  reijuinHl,  aided  in  tin;  multiple  forms  or  in  se[Kira- 
lion  at  (►r  near  the  symphyst!*  iiubiM  by  a  f*toul  girdle  drawn  snugly 
alMtut  the  |»elvis.  Hcdiitrtiou  of  a  fragment  of  the  pubis  may  wimo- 
iiuius  be  made  bv  digital  pressun*,  anti  that  of  the  intcrmiiliatc  frap- 
me-nt  in  double  fracture  by  traction  U|»on  the  lirub  aidinl  by  pn-ssiirr 
with  the  fiugiT  from  the  vagitni  or  reeliim.  In  i*otu|Miiiud  fraetum* 
l<»ose  frncmrnls  should  be  removed.  OisplaiH-nu-nt  of  the  htiiil  of  the 
ffuiur  tiiritugh  theiui'tiihiilumuuiy  b rnnrteilby  lra<-tion  u|Min  the  limb. 

Trvatment  of  the  oomplieritions  belongs  more  pro|>erIy  to  the^nbJiH't 

<  Mooni:  Mi:4lkam.!IiininiM-nl  Tnuim^ttoiu,  vol.  issiv.  p.  I(f7. 
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of  general  surgerj',  hut  the  frcijiirnny  of  Ia**rnitinn  of  the  urctliri  ami 
the  advantages  nf  it;*  early  nxi^nitioii  and  treatment  arc  t*o  grout  tliat 
it  d('.iorvc8  uionliMn.  On  tlic  first  imlieation  of  tin>1>iihlt:  injury  tu  the 
tirethra  tho  catheter  tihnuld  l>e  intnKlucfMl,  and  if  it^  noftm^  id  piv- 
vented  or  even  roiiderfMl  (HfficiiU  by  iiijnrv  tti  tlie  nrctnra,  nii  incision 
sliDidd  he  maile  llmm^h  the  perineum  tu  the  injures]  part  rutting  upon 
the  end  of  the  cjitheter  as  n  pnide-  I  have  ahno^t  nlway«  fnniid  (he 
menihrauous  urethra  not  unly  torn  aen^ss  but  also  en  freely  Hi'iHinileil 
hy  laccmtinn  of  the  oofl  parts  ami<l  whieli  it  lies  that  itf«  reeounition 
wart  difficidt.  Tl  is  so  thin  and  w>llaps<'*I  and  itrt  torn  end  w)  Riir(*<ldy 
that  itenn  hanlly  l>o  diRtin^ni^hol.  For  this  reason  it  is  de^inlhlt•  to 
make  tho  ineiHiun  with  the  aid  only  of  Im-.il  nua-iithi'sia — eiie:iine  or 
frtH'zinp — in  onler  that  the  jKilient  ntuy  aid  the  reet^nitinn  hy  |«aji«iii;f 
urine.  If  possihh*  the  two  torn  ends  of  the  urethra  shnntd  Im.'  uniti-<l 
by  one  or  two  sutures  along  its  roof  so  Vk»  to  aid  IIk!  jiennunent  n>slo- 
ration  of  the  rontinuity  of  the  eanal ;  anil  eneh  torn  end  i^hnuhl  lie  «plit 
for  half  an  ineh  along  the  fi(M>r  ho  as  to  avoid  the  eicatricini  narrowing 
whieh  followft  circidar  division. 

If  the  bladder  haj*  Iweu  niptureil,  intra-  orextni-peritonenlly,  mipra- 
puhic  cystotomy  may  be  needed  to  eviu-uute  theesca|H'd  urine  and  elosc 
the  o]Mniiug  or  fur  drainage  of  the  bladder.  I'emianent  cjitheterim- 
tion  through  llie  |>erineal  ojM'ning  may  Hoinetimes  take  the  pinrr  of 
euprapubie  drainage;  it  is  not  needed  if  the  bladder  is  uninjufL-il. 


2.  TRANSVEESE  FEAOTUBE  OF  THE  8A0BUU. 

This  rare  injury  im  prochiccd  by  blowa  or  falls  upon  the  cnrre«|K)ml- 
ing  region,  and  apjiearH  in  all  eases  to  have  oerupied  the  lower  lialf  of 
the  bone  and  to  have  been  ppodnre<I  by  the  fon'ible  bending  inwanlof 
itM  apex.  Its  direction  is  practically  transverse,  Mjdg;iigne  hns 
reported  one  caj4i?  of  oblitpie  fracture;  in  it  the  violence  wil^  rcii-tviil 
U|MHi  the  hide  of  tho  Iwne,  au<l  there  were  also  two  inc«.implcle  tnins- 
vernt"  fnictiiren. 

Tho  usual  displaorment  is  an  angular  one,  the  ooceyx  awl  lower  fnig- 
nirnt  being  drawn  forwaitl  so  that  the  apex  of  the  angle  i«  diri-eled 
Imckwiinl  at  the  seat  i»f  fracture.  Tiic  displacement  U  ihic  in  |mrt  to 
tlie  fracturing  force  and  in  part  to  the  action  of  the  atlnclHtl  muscles. 
In  a  case  that  cntne  under  my  observiitinn  nt  licllcvin'  Ilnspital  there 
was  extcmsive  sloughing  over  the  sacrum  and  ilenudation  of  the  bone, 
ap|mrcntly  due  t<i  the  dire<l  violence  that  caustsl  the  fracture.  The 
siinie  coniptiontion  is  mentioned  in  two  of  the  five  caws  collected  by 
Malgaigne,  both  lenninaling  fatally. 

The  M'niplnrnsan' :  pain  al  (lie  wat  of  fracture,  Imtli  s|K>ntaneonpand 
provoked  by  pressure  or  moveiricnts  of  the  trunk,  or  by  the  net  of  dcfc- 
mliun,  or  |)erlmp**  by  the  a(rt  of  tHiughing  ;  the  ilisplacvment  if  pn-sent : 
nnd  abnormal  mobility  and  crepitus  ivcogninni  by  grasping  the  lower 
fragment  lK'twei-n  the  thumb  and  a  6nger  intnxlni'ed  into  the  nn^tnm. 

Agnew  '  s:iys  "lh»?rcwill  pnjimbly  be  present  imnilysis  of  tin- Idad- 
der  and  rtH'tnm,  iHtlh  of  these  oi^ins  n-ceiving  nervc«  from  tlie  sacral 
plexus,"  nnd  T^i**en  '  Haysthat  when  there  is  ra>mpletedii5pla«'nientof 
>  Axtu-n  :  HorgRry,  p.  MI.  ■  Loouin  :  Uoalaolw  C?h)nir8l«,  Linf.  <&,  i>.  7. 
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tlip  frap^rnt  paralysis  nf  tlif  lower  pxtrcmititw,  hlnflilrr,  nnd  nH-tiim 
Lh  Ufver  jilisi'nt,  Imt  ni-itlKT  uiitlior  ijii(iU'<  nny  tiisw*  in  support  of  the 
filatvniunt.  In  the  <uk'  cast-  Uiut  luisi  come  iiiidrr  my  itwii  olx>*ervalioa, 
tlierc*  w:ls  almost  i*<iniplct<'  paralysi--'  nf  the*  l4)vver  limhs,  hbildiT,  ami 
rectum,  which  iiiiu-  months  aft*'r  the  acvidenl  had  been  rccovcn-ii  frcmi 
in  (?rt*at  |*art. 

Ill  Bfjrmond'a  ca;*,  (|UftUNl  hy  Mnlf;ni|^nc,  the  frdt'tnre  was  near  thr 
avocsXy  uud  the  hiMt-r  fnignicnt  wtu>  (h^^placeil  no  far  forward  that  tht* 
fitiirtT  rotdd  not  hr  |ta.<<4i>d  into  thi<  nnrtum  until  afti'r  a  ft-niah*  tnlhftcr 
hiul  U-en  inlriMliioHl  as  a  pnide.  The  |«iin  wat»  exirt'nus  \v:ls  rclicvwl 
hy  tho  ix-dtictiui)  of  the  displacement,  and  rctnnietl  as  sood  oa  the  tinker 
was  withdrawn. 

Treatment.  Unle^is  Uiere  \»  mnrkeii  displacement,  nn  tn^ntmrnt  i^ 
reqiiir*-*!  l>eyond  the  use  of  pnds  or  rinp^  to  relieve  the  lower  fni^ment 
from  pri-.ssnrt;.  In  jmme  ca>*efl  the  sui-j5e<nis  have  sought  to  iliiuinibh 
the  pressnn>  hy  Hexing  the  thighs  and  snp{>orting  them  U|>uii  pilluwn 
piletl  np  niidcr  tlie  knees. 

Ill  two  aLse:^  the  surj^Hin  hiw  tried  to  make  dirwt  pressni-e  u|K)n  (he 
lower  fnignient  hy  dresBin^  intriMhiced  intotlip  reetuni.  JntleT^,  quotcnl 
by  Mal^i^ie,  Wiied  a  cylinder  of  wimmI  five  inches  lon^  and  one  inch  ia 
ihnmeter  with  {^niduated  itmiprt^'wes  oiitsiile  iukI  a  T-lKind:i^>  U\  .sn|> 
|>ort  the  whole.  IVrniond  fille<l  tlic  nvtnm  with  a  hajj  of  lint,  which 
•WMdhed  the  |iuticnt's  puin  hut  had  t<>  Im.'  remove*!  on  the  followint;  day 
to  alhtw  the  boweLs  to  Ite  emptied.  He  then  \\^i\  a  sliirled  iiinid:i 
llimuii^h  which  the  pis  nnd  feces  oouhl  l)e  piwae*!  at  will  while  the  rer- 
turn  was  kept  distended  bv  the  tamjvjn.  It  was  removed  temjionirily 
on  the  seventh  day,  :tn<l  finally  on  the  nineteenth,  when  abnormal 
mobility  conld  no  longer  Ik;  detected. 


3.  PRACTURE  OF  THE  COCCTX. 

There  is  but  little  dcRuitc  knowle<1>re  conceniiiig  thi»  lesion.  The 
first  mention  of  it  appears  to  he  that  of  C'lrKpn't  in  the  slatiMnt-nt  that 
when  in  old  [>e«iple  union  hiis  taken  place  betwe<*n  tin*  ditVi-n-nl  [Mir- 
tionpi  of  the  fooeyx,  nnd  In-tween  it  und  the  sncrnm,  the  eoi-eyx  mi^ht 
be  hnikeu  by  a  fall  u|>on  the  hntl(K;kit  or,  a::^  in  a  ease  which  he  had 
seen,  by  a  kick  nixm  the  wime  part.  He  refers  also  to  another  nise  in 
which  caries  of  the  eooryx  followed  Its  fracture,  but,  n8  Mal^ijfne 
^■ys,  it  docs  not  up|K!ar  that  CliMpiet  verititnl  the  fmctnrL-.  Within  a 
r«'W  yearn  ficvend  «i,seo  have  Im-^'ii  piihli'^hcil,  and  it  is  fn  rl he rniore  pos- 
sible that  ."onie  of  the  cases  deserilK-d  as  dislricjitions  of  the  coervx  or 
c»«wp«flynia  may  have  been  fractures.  None  of  the  otH-s  of  fracture 
tnentioniMl  luw  U-t-n  di-wrilxHl  with  nny  details,  ami  there  is.  tlirn-- 
forc,  nothing  to  lie  said  except  that  the  iltu^iii»is  must  Ih'  niiidc  tis 
bAit  fnir(nn-of  ll}e  >«icrnm,and  that  proludily  no  ln':itnii'n(  would  Im-  rvt- 
ipiin>«l  «'xcept  to  nHhi(MMlisplareni<>nt.     (See  nislomtions  of  tin-  t\M'i'vx.) 

•lollv  '  ri-portcil  a  iinifpir  4^|si>  of  escniM-  of  tin'  lowi-r  S4'^nu-nt  ol  the 
coccyx  ihniu^h  (hr  anus  l^-n  days  after  deliverj-,  tlie  boue  ap|iurenlly 
linvintr  Utm  Itnikrn  at  that  time 

*  Jolly :  Mnliml  B«ronl.  Dm.  IT.  tM7. 


FRACTVnSS. 


■1.  FRACTUEE  OF  THE  HJUM. 

Kractures  of  tlie  pxpaixled  upper  portion  of  the  ilium  are  conipara- 
tively  frr«inpnt  and  van-  wiifely  in  llieir  |x)sil!un  and  exU'iil;  ihe 
nmix-  extciisivf  ont-s  pass  transvcrwlv  or  uliliijiu'ly  fnmi  liefun-  Imtrk- 
wani  at  S(iriu>  (iiKtanct!  1m-1uw  tlic  crc-tt  and  arc  uAr^K'lattMl  :!>4)nK.'timt 
wiih  vcrtit'al  lines  which  divide  the  up|M-r  fraymiiii  into  twu  or  morc^ 
iHirtiun».  Malpiig;ne  flayn  tiiat  when  thi'  fnn'turu  lies  near  tlw  crwl  it 
In'giiiH  commonly  at  a  irianpikr  pmmineiu'e  on  the  creift  near  its 
middle,  and  nim;  thctKv  lNu-k\^ard  or  furwardf  or  in  both  din-ftutuK, 
tulh>wing  a  etirvml  line  the  (Hinravity  of  which  is  dirertc*!  npw-an!. 
The  fractiirc  may  be  limitfxl  to  a  tmall  purtitm  of  the  rim  nf  the  Ume, 
a-*  llie  anterior  pn|»erior  snimuis  pntcess  or  the  outer  lip  of  the  cresl. 
In  a  unique  ease  ohticrvcil  l>y  Hamilton,  the  |H)«1erior  »in|)rrior  apinouft 

1»nKrest«  was  broken  off  by  a  fall  upon  tlie  hnek  ;  and  Iti^Hngrr  ami 
jinhart'  have  shitwn  ex|>erimeiitully  that  the  anterior  inferior  >pinom) 
pruoesA  (.-an  l>c  torn  oil'  by  putting  Ihe  V-lipann'nl  of  the  hip-joint 
U|H)n  the  Htretrh.  In  a  case  reported  in  the  fiuf/rtiiiji  ilr  hi  SoriHf 
Annioiniiptfj  18G7,  p.  283,  the  anterior  iiuiterior  and  inferior  spinous 
prrfcc8M»  were  broken  off  while  still  in  the  condition  of  epiiihystw  by 
the  iHiAMafre  of  a  wagon.     The  {>atient  was  tifteen  years  old. 

The  displai«n)enl  is  uhually  slightly  tiutwjird.  and  furwnni  when  tlie 
line  of  fi*aclure  is  l>elou*  the  anterior  Kii|M'rior  lupine.  FngmeniJi  of 
the  ci-est  alone  n:iay  he  markedly  di^placeil  upward,  ami  after  fractarpof 
the  nntcrior  sn{K>rior  )*pine  the  fnigment  may  be  displace*!  downwanl. 

Oanse.  The  cauw  haw  heretofore  lieen  thought  to  lie  diretrt  vi<ih*nc« 
exclusively,  hut  Hamilton  reported  a  case  of  fracture  by  muAcnlar 
artion  he|iarating  a  piece  of  the  crcHt  three  inelies  long  and  inehiding 
the  anterior  HUperior  H|iinoiis  pnH^iRs.  Xickersim*  ha.-j  n-jKirted 
another  of  tlie  anterior  superior  spine  with  nhstractis  of  fi>nr  addiiii>Mal 
«!«'}»,  and  \\' hiteltKjke^  two  otlier>  in  lads  eightiTU  and  nineteen  y^ira 
old  while  nmning,  and  Albertin*  and  Hevertlin*  similar  unvK 

Symptorai.  The  usual  f>ignti  of  iNiin  and  bwelling  are  inerea5c<l  by 
the  as.-<iH'i:ited  brniiting  of  the  overlying  nnl't  |>artM ;  abnormal  mobility 
and  crepitus  can  l>e  felt  on  manipidatton  at  times,  hut  their  manife>ita- 
(ion  dejK'uds  upon  the  (H>sitioii  of  the  fnigment,  the  posture  of  the 
|iatient.  an<]  the  eiintruction  or  reliixulion  of  the  muscles.  In  a  ciiso 
under  my  care  where  a  large  fragment  composed  of  the  anterior  half 
(if  (he  crest  and  the  adjoining  Iwne  had  l»een  broken  off  by  a  fall, 
mobility  and  crepitus  (v((uhl  ai  times  diHappear  entirely,  ap|Min'titly  in 
ponfuiinen^t'  of  sli^rht  rhiuiges  in  the  puftition  of  the  fnigmi'nt.  In 
seeking  fnr  mobility  and  crenitm*  the  alMhiminal  musf'lcrt  Khould  l»e 
relaxed  by  I^'udiiig  the  Inxly  lorward  and  to  one  side,  and  tJie  thighs 
Hhould  be  flexf><l  on  the  |ielvm. 

The  |Mitient  It  usually  unable  to  walk,  bw-ause  of  poin  or  of  the 
aeuse  t»f  a  lack  of  >tup|wrt. 


•  HickiTMrti  ;  lli'iititrltr  mtil.  W.^-hni-whrih.  Mitrclt  1.  IS90. 


I 


*  l.lnhfirt:   f.tiiiKriilirck'A  Art)iiv,  vol.  xs.  |t.  -iril. 
li'iilitrltr  imil.  Win-hriiwhri 

■  Wlilt«liwkp:   lAtin-I.  Novt^ulKT 'i.\  IMU. 

•  AUN-Ttin:   Ijt  fntvinrf  M/tlinli-,  l*<7.  p,  741. 

^  U«<T«nl)D :  iVnlmn>l«n  IH  r  ( :liinintl«>,  IMO,  |>.  3&ft. 
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Course.  The  course  in  uttimlly  a  fiimplo  nne,  and  the  pallcntH  are 
finmcttnies  alile  to  leave  their  trf-ds  in  two  or  thrw  woi-ks.  Tii  8onio 
very  exceptional  cases  where  the  violence  has  be«?n  extreme  liiljil 
injury  has  Ikn^h  ilnne  to  the  viscera,  .such  as  [K-rforation  of  (he  inte.s- 
tine^s  hy  a  splinter  or  laceration  of  the  iliac  veins;  nn<l  Riippiiration 
liaH  ttotnetinies  taken  place. 

Treatment.  The  treatment  is  simple,  rest  in  l>e«l  in  the  |»iisiti<m 
which  i^ivci*  most  ease  anH  is  most  favorahle  to  the  relaxation  of  the 
mtiscle;*  whii^h  would  Imj  likely  to  ranse  ilispLiccnient.  The  attcniptj^ 
that  have  be<'n  made  in  the  few  recorde<i  cases  of  fractnre  of  the 
spinous  ptttcesses  to  keep  thom  in  place  by  pressure  with  fuidn  and 
iNinilages  liave  been  entirely  unsuccessful. 

6.  FRAOTXTRE  OF  THE  ISCHIUM. 

This  is  one  of  the  rarest  of  the  fractun's  of  the  |»elvis.  ^[al^igne 
oollecteil  only  six  tMses,  and  the  list  has  not  Uwn  since  increased  l»y 
any  reported  in  detail.  In  some  of  the  eases  almost  iho  entire  ischium 
wus  ltn>kcn  ofT,  in  others  only  the  tul)crrisity.  KxpfTiment  indicntes 
that  the  fracture  may  pas^  into  the  cotyloid  c:ivily.  In  three  of  Mal- 
fTnitfOf's  cases  the  cause  was  a  full  \\\m*i\  the  huttocks,  the  fuurih  was  a 
gunshot  (hicture,  the  lit\h  was  causeii  by  an  explosion,  and  ttic  sixth 
was  in  a  woman  w^hn  had  rccovertHl  from  a  double  vertical  fracturn 
of  the  wlvio  riuf;  with  a  di.splacement  thai  narroweil  the  inferior  strait 
so  mucli  that  two  yeairs  allerward  deliver)'  could  Ifc  cffc^'twl  onlv  with 
the  aiil  iif  fonvps,  and  the  ischium  was  broken  in  tlie  effort.  In  two 
of  the  ejiscs  the  fracture  was  eomniinutcd,  and  in  one  of  them  als<> 
citm[M>und,  in  the  other  the  scrotum  was  Uccratt'^I  and  the  urethra 
torn,  pre-sunwhlv  by  violence  reoeive<!  at  the  name  time  upon  the  peri- 
neum and  not  ^y  displacement  of  the  bi>ne.  In  the  simple  cartes 
tlK>re  was  little  or  no  displatx'nient ;  in  the  gunshr>t  fnicture  the  frag- 
ment was  displace*!  downwanJ  more  than  twt)  inches  by  thecontractiim 
of  the  haniHtriut;  niiiscles.  'i'lie  displairement  persi^ted^  but  doi-s  not 
appear  to  have  interfered  materially  with  the  movements  of  the  limb. 
All  oKoept  the  sixth  recovered. 

Mobility  and  cretiitus  can  be  recognized  by  manipulation  of  the 
btme.  preferably  with  tlie  finper  in  the  n-ctum  or  vagina.  The  severity 
of  the  itain  depends  iiimui  the  violcnc(>  and  the  :tssoi'iate<l  injiiniu  and 
makes  it  ditlicult  for  tlic  patient  to  walk. 

No  tmitment  is  refjuin'd  except  n-st  in  bed  with  pilhiws  or  air- 
nishions  so  arrnnpMl  tm  to  prevent  pressure  u|Kin  the  bnikt'n  bone.  If 
the  [Miticnt  lies  ii|)on  the  sitle  the  knees  may  be  kept  Hexed  to  relax 
the  muscles  which  are  attached  to  the  ischium. 


6.  FEACTTJEE  OF  THE  PUBIS. 

In  almost  all  ca»pfi  of  its  frartiire  the  pubis  is  m  broken  that  the 
continuity  of  the  jn-Ivic  ring  is  destroyed  ;  the  <*aa*s  in  which  only  one 
nmiiH  \\i\}i  Ijccn  broken  or  in  which  a  laieral  fragment  has  Ih-cu  hnikeii 
off  are  exlmmely  rare,  and  consMpiently  there  is  but  little  to  In*  oildcd 


tES, 


to  what  lias  InM-n  alrrmly  wiid  in  tlie  first  portion  of  tliis  chapter.  I'lio 
only  ca^'s  of  tliis  )iiiul4:(l  rriH-ttirr  of  uliicli  I  have  uiiy  kiiowUilgv  are 
one  rt[M)rteU  hy  Nivet  aiitl  om;  I»y  <.'A{)[)cllutti.  In  Nivft^H'  <stt;e,  the 
acconnt  of  winch  ia  not  ([uiti'  clear,  then*  appears  to  have  heen  a  ilniilije 
fniciiire  of  the  cIcsccFuling  mnni8,  the  inU'rinediate  piece  was  ilisphiccil 
forwanl  and  lia<J  torn  the  »kin  of  the  groin.  In  f\ipfM:lK't(iV' cisc  a 
man  juinpcj  fn^in  a  c-arria^e,  aliffhtinf^  upon  his  feet  with  one  litiih 
widely  al>diictc(I.  8)x  montlifl  aAerwanI  there  was  utill  some  Kwellin|^ 
at  the  aiiU^rior  HUperior  part  of  the  right  tliiph,  ami  a  fragment  of  Iwine 
about  two  anil  a  half  incites  long,  nnil  as  large  as  the  linger  could  lie 
felt  there.  r'api»clletti  was  convince*!  that  this  fr.ignieni  was  a  {Mirtiou 
of  the  descending  branch  of  tJie  pubiH  and  the  asci-mling  bmnch  of  the 
iM^hinni  delaehtnl  l»v  miiscidur  action.  The  jH'lvis  apiK-arcl  to  he  defec- 
tive anteriorly  at  the  j>oint  corresponding  to  the  .sii)>|Mist'd  original  seat 
of  the  fragment,  there  was  acute  jinin  on  prei^uriT  at  the  swelling  and 
at  ttie  lulH'Hisity  of  the  inchium,  the  itatient  walkeil  limping  and  wilJi 
pain,  and  the  jtain  was  inerea.se<l  by  aiidnetion  of  the  linib. 

7.  FBACTURE  OF  THE  BIM  OF  THE  ACETABULUM. 

This  is  a  lesion  which  sometimes  accompanies  partial  nr  complete 
dislocation  of  the  femur  u{Min  the  pelvis. 

'flic  uit[>er  and  iKisterior  |K)rtion  of  the  rim  U  the  part  most  fre- 
(piently  bn>ken,and  the  nocompanving  dinlocatinn  is  commonly  liack- 
ward.  In  one  of  M'Tyer*s  cases  there  were  twi»  fragments,  and  in 
Mniftonneuvi-'s  case  three,  but  in  thi.H  latter  tlie  fracture  was  much 
more  extensive.  In  another  CMse  (M'Tyerl  the  fracture  had  unitetl 
with  but  slight  displacement,  anri  the  ligfinicntum  teres  was  unttirn. 

'llie  Hvmptoms,  when  the  t^ase  first  comes  un<Ier  observation,  are  those 
of  simple  dislocjition  Itackward,  ami  the  (^implication  of  fmctnn'  ia 
rocogniaibic  otily  by  slight  crepitus  felt  on  maniptdatinn  nr  during 
riHluction  and  by  the  fnav  recurrence'  of  the  tlislocation  after  reduction. 
Stmctimes  the  head  of  the  Itone  slips  out  of  itR  siM*ket  again  a?*  ruttm  as 
the  traction  cc-.i^^s,  in  other  ca^'s  unly  af>cr  the  Iiip»e  of  u  few  hours  or 
on  movement  of  the  limb  or  biKly. 

Malgnigne  calls  nitentiun  to  the  necessity  of  making  sure  of  the 
existence  of  a  disli>cation.  and  of  not  deiK-uding  for  the  dingtiosin  solely 
U{HHi  crepitus  and  easy  recurrence  of  the  (IiM>lacement,  ^gns  whiidi 
may  ai^ioninany  fracture  of  tlie  rni-k  of  the  fi-niur.  The  pnimiucnt 
distinction  between  dislocation  backwani  ami  fra<'ture  of  the  neck  of 
tlie  femur  is  in  the  position  of  the  limb,  which  is  tlexe<l  n|i«»u  the 
|Mdvis  and  nitnteil  inward  in  the  former,  and  usually  straight  and 
mlfttet)  outwan)  in  the  latter,  but  this  alone  shniild  not  he  depended 
upon,  the  positiim  of  the  head  of  the  bone  should  be  made  out. 

The  trealment  Nhoiild  l>e  directeil  ti>  the  pn-veiition  of  n  recurrence 
of  the  dislocation  after  its  re(Iiiction.  Continuous  tnicllon  gave  inc  a 
good  result  in  one  case,  but  theoR-tieally  Hbductiou  and  extensiim  of  the 
limb  should  be  maintained,  ai«  the  attitude  most  op|MMtcil  to  rectirrrnce. 

■NiVL-t:  bull,  dp  Ih  StN'irtl'- Aiiat<iiiil>|Uo,  IS37.  p.  IM 
■DwpnIlrtU:   rtHrikiii|t'a  AlMlrtct,  l^iH.  vij.  vlii.  p.  Bl. 
■  M*Tyu:  (1ImW"W  UndioU  JuuruAl.  1H3U 


CHAPTER  XXIII. 


FRACTURES  OF  THE  FEHUR. 


Fimctares  of  the  upper  end :  Head,  neck,  separation  of  epiphysin,  Uiroagh  the 
trochanter  and  neck,  great  trochanter,  trochanter  minor.  Of  the  shall.  Of 
the  lower  end :  Intercondyloid,  separation  of  epiphysis,  either  condyle. 

The  table  in  Chapter  I.  shows  540  fractures  of  the  femur  in  a  total 
of  14,566  cases  (3.7  per  cent.).  Those  of  the  Jjondon  Hospital  for 
twen^-six  years  show  3243  in  a  total  of  51,938,  about  6  per  cent. 
The  Berlin  and  Halle  records,  quoted  by  Gurit,  show  in  totals  of  232 
and  97  fractures  of  the  thigh,  76  and  21  of  the  neck  of  the  bone  respec- 
tively. The  records  of  Bellevue  Hospital  for  nine  years,  collated  by 
Dr.  F.  E.  Hyde,'  contained  302  cases  of  fracture  of  the  thigh,  in  which 
the  position  of  the  fracture  was  stated,  divided  as  follows:  neck  61, 
upper  third  (exclusive  of  neck)  34,  middle  third  169,  lower  third  31, 
of  which  7  were  of  the  condyles.  Of  236  fractures  of  the  thigh  recorded 
by  Hamilton,  84  were  of  the  neck,  30  of  the  upper  third,  86  of  the 
middle  third,  and  36  of  the  lower  third. 

Malgaigne's  analysis  of  311  fractures  (104  of  the  neck,  207  of  the 
shafl)  according  to  age  and  sex  is  as  follows : 

Fracture  of  thk  Shaft. 

Age.                                                                          Hkle.  Female. 

2  to  20  yeara 35  12 

20  "   40      " 47  6 

40   "   60       " 43  15 

60  "  80       *' 20  29 

145  62  =  207 


Fracti'res  op  the  Neck. 
Age.  Hale. 

4  to  50  vears 9 

60   "   CO  "    " 9 

Above  60      " 30 


48 


Female. 

5 

10 

41 

56^104 


1.  TRAOTURES  AT  THE  UPPER  END  OF  THE  FEMUR. 

In  this  clfls.'^  arc  inchidcd  fractures  of  tlie  head,  of  the  neck  of  the 
femur,  separation  of  the  epiphysis,  fractures  of  the  preat  triH-liaiiter 
and  separation  of  its  epiphysis,  fractures  throufjh  the  trocliantcr,  and 
fracture  of  the  trochanter  minor. 


Hyd«:  New  York  Medical  Record,  1875. 
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FliAi  TURKS. 


A.  Fractures  of  the  Head  of  the  Femur. 

The  only  nijMirtwI  inslaiioes  nf  thin  very  mre  injun*  have  bt>en 
ot>t:iiiit><l  in  on.<r^  in  wliif^h  thnrc  was  iilsn  dislocntion  ttnf^kn'aril  (if  thf 
h(siii  of  (he  Ixinp.  Iviedcl  (t^nolf*!  Ipy  JiofluJ  rc|H)itttl  urif,  ii  Imy  tifWn 
years  olii  who  hii<l  Iw-en  rnn  uver  by  a  heavy  waf^>n.  Thi-  ()i.s|iKsit(Hl 
hcwl  was  split  by  a  line  <»f  fninture  which  also  traversed  the  ntrk  lim- 
gitudinally,  ami  the  po^teritir  [xtrtion  nf  Uie  rim  nf  the  un^tabiilinn  wah 
criii^hcd.  The  npiter  outer  fragment  and  tlit*  trtK-hanter  wen-  rr'niuve<l ; 
the  rest  of  the  head  was  returned  to  the  socket.  Healii]g  with  anchy- 
losis. 

Jiniun  '  reported  a  similar  case,  the  line  of  fracture  ninning  from  the 
in.siTtion  of  the  lignmentmn  teres  to  the  ottiiehment  of  the  Mpfuile, 

i  showed  to  tiie  New  York  Surgicsd  Society  '  a  sijeeiincn  fihowing  » 
crush  of  the  anterior  |HirtioH  of  the  head  one  ineh  lonp,  half  an  inch 
wide,  and  one-ei}rlith  inch  deep,  canse<l  evidently  by  impact  ngainst  an 
exfwtosis  situated  close  behind  the  rim  of  the  acctabulinn  ;  the  injury 
chu^ely  resembled  that  occasionally  pHKliici-rl  in  the  head  of  the  hunxTiis 
in  an  anterior  di»lucation  by  impact  against  the  edge  of  the  glenoid 
fossa. 

15.  Fracture  of  the  Neck  of  the  Femur. 

This  is  es^ntially  a  lesion  of  a<lvan<-ed  middle  life  and  old  rt^^.  and, 
na  the  table  given  above  t<howr<,  in  more  common  in  old  women  limn  in 
old  men.  AVhitman^  hn^  shown  that  it  is  more  fre<iuent  in  childhiKNl 
thiin  haa  heretofore  been  HUp|ioMe<l,  though  »itill  n-lntivdy  ran*,  and 
Hitfl'a*  ntllccted  IH  cjihcr,  mn«t  of  which  were  epiphv«eal  fe|winiliiMis. 
It  18  often  produeeil,  too,  hv  slight  causes,  such  as  a  misstep,  u  -ilum- 
hie,  a  fall  n[»on  the  knee  or  hip,  and  tlicfc  two  liu'ts  taken  togellier 
indii^ite  senile  change  in  the  iMmo  as  a  markedly  prc<lisp(tsing  cau.wc. 
Kxaminulion  of  the  thigh  bones  of  old  peojile,  tlioso  that  have  In-en 
broken  and  those  that  have  not,  l)earH  out  tins  indicatittn,  for  it  showfi 
all  the  parts  of  the  bone  muc)i  rarcficfl.  with  thinning  of  the  eortic:tl 
shell  and  cnlargenient  of  the  meshes  of  the  ^^K)ngy  ti^sue. 

Another  reason  for  the  greater  fnNjnencv  of  tlies*?  fracliin'>  in  the 
old  has  been  sought  in  a  change  nllege<l  to  take  place  iu  the  angh-  at 
which  the  neck  joins  the  shafts  It  has  been  assc-rtcd  that  as  the  indi- 
vidual gniws  older  this  angle  approaches  a  right  angle,  a  iv)>iition  that 
would  favor  fntctun',  but  cximiinntion  has  proved  this  not  to  Im-  the 
nile.  Itixlet'  found  the  avern^-  aiigk-  in  the  child  and  adult  I.tl 
degrees,  untl  in  t-he  old  I  "28  degrees,  a  dill'en'nce  bwi  small  t"  dcsi*rve 
attention,  eH|M><'iall\'  fiintrc  the  limits  lictween  which  the  angle  rinires 
normally  are  wide,  121  degrees  and  IN  degrees  acconling  to  the  same 
author.  tSniilar  tlndings  have  l>ecn  publi>he<l  by  others;  on  th<*  oilier 
hand,  l^uen^^tein  found  the  angle  ehiing^'il. 

( )lber  |M)int»4  in  the  connection  U;tween  the  neck  and  the  sliaft  rcfjuire 
mention  because  ^if  their  influence  in  the  priKluction  of  the  fmclure  ami 

Mlniua:  Arch,  fur  klin.  Chir..  July  1.%.  IWi 
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ill  till'  cliiintcter  i>f  tlu'  tliitphict'liiL'nI.     The  antiTo-|K)MU'n(>r  iliiiiiieUT 

(if  the  iici-k  is  iiitirh  FMiiiiIler  (linn  tlmt  of  tlio  t'liaft,  ami  the  twit  are  m 

joiiiei)  that  a  )ar>^-  pait  of  the  great  truc-huntt-r  lies  hc-hiud  ilie  [Mistc>riur 

wall  of  tiic  iiL-ck,  and,  as  8kuWD  by  Prof.  Higvluw,'  it  is  triivurscd  iu 

narl  Ijv  a  pn>li>ii^uli(tn  of  tlie  ptirttorlor  wall  of  th«  neck  (Kig.    173). 

i'his  prohii)ga!iuii  which  Eiigolow  mils  the  true  neck  ouu»titiit4:s  a  ver- 

ti<ra)  ^pplnn),  "a  thin  dcnrM'  |>lati>  of  bainv  eonliiiuiiu.-^  with  tlio  hack  of 

the  neck,  and   rcinfuiving  it,  plunging  bcm^th  the  iiilertrochantcric 

rid^  iu  an  endeavor  to  reueh  the  up)Kteilu  and  out«r  side  of  llie  hliaft. 

Al  its  lower  vxtriMniiy  it  cnrven  a  little 

forwani  sti  as  lo  take  its  origin,  when  on 

a  levfl  with  till-  Ifssur  troehanter,  from 

tlii^    oeritn^   in!<t«id  <tf  the  back  ot"  the 

evliiidri""al  rtivity."     The  posterior  |K»rt 

of  the  trochanter   is   therefore   tM\\y  an 

apophyrti.'^  attache*!  to  th**  uliaft  for  the 

insertion  of  the  rotator  muscles,  anil  the 

luerhanieal    fnnction   of    the  .shall    and 

neck  with   rpferenre  to  the   resistance  to 

strain    is   praclit.'ally  independent  of  it. 

The  rarefying  ^>nile  etiange  afier.-tfl  tlii» 

>ir|ttuin  and  may  remove  it  w)  wtmplet^ly 

that  it  cannot  be  distinguished  from  the 

tiiirronniling  ciincellotis  tissue. 

The  cipsule  is  usually  altarhml  to  the 
femur  in  front  along  the  spiral  line,  alwve 
to  the  neck  a  little  short  of  \is,  junction 
witli  the  tnicluinter,  liehind  to  the  neck 
il-w-lf  alujnt  half  an  inch  from  the  inter- 
trochanteric line,  and  Ix^low  to  the  upper 
[Nirt  of  the  les-«er  (nK:h:iiiter.  In  front 
and  below,  therefore,  the  nock  lies  en- 
tirely within  the  capsule,  while  above 
antl  behind  itA  ont4*r  third  or  fourth  p:irt 
is  external  to  it.  The>e  limit,-*  vary  some- 
what in  ditVerent  individuals.  The 
ftvnovial  niembnine  dm's  not  follow  the 
cxipiiule  closely  to  it«  insertion,  hut  is 
refleete^l  early  from  it  to  the  neck,  leav- 
ing a  strip  of  the  latter  Ix-twwn  the 
jtoiiit-*  where  it  join-*  the  i-apsnle  and  the  synovial  ntenibrano  whieh 
alihoiigb  intraciip>ular  is  vet  estni-ariicular.  The  |)eni»f<teuin  is  thick, 
awl  (Htntains,  esiKHrially  in  it.s  up|K'r  jMtrtion,  numrrouH  hlo(Mlve.>*,m'lft 
which  enter  the  head  and  neck  by  llie  largo  foramina  found  there.  Of 
these  vesaeU,  one  in  mrticular,  a  branch  of  the  internal  circumflex 
artery,  U  of  con^iilerable  sixe.  ninK  along  th<'  upper  portion  of  the  n<«k 
nud  enters  the  heiitl.  Wilkinwui  King^  long  Mgi»  calle*l  attention  to 
the  fact  that  thiK  [Hirtion  of  the  iM>rio^teuin  is  fret|ii(-utly  h-H  nntoni  in 
frnclnre  of  the  narrow  part  of  tiie  nei^k,  and  Higgesteil  tliat  this  arte- 
rial bmnch  might  preserve  the  vitality  of  the  head  of  the  bone  under 
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such  circuroiitaooea.  Later  obt«ervations  iudicutc  tliat  Uie  vitality  id 
un:i«erved,  and  preiiunmlily  Uy  this  agency,  much  tnurc  frefiucutly  thaa 
luis  long  b(>cn  Hiippo^Hl. 

The  uiviiiioQ  into  tntt'Ocapttular  and  eaUrawpmUur  fractures,  so  long 
currcut  and  Hltll  so  widely  UM-d,  hnd  its  origin  in  itiijKirtiint  iKithult^uu 
differences,  luit  it  has  pmvc<l  unsntistactory  ami  niif^leacliii^,  partly 
l)ccjiu,s(;  the  two  terms  do  not  properly  exprcf^-*  IIicm;  djtrerences  and, 
cor)t)4N|U<>ntlv,  leave  a  large  group — the  "mixed"  IracturcH,  those  in 
which  the  iine  of  fracture  lies  partly  within  and  {mrtly  wtilmut  the 
cajisult — to  l>e  classed  sometimes  with  one  and  sometimes  with  the 
other,  and  jiartly  InTJiuse  the  assuoiatcfl  theory  that  re|Miir  was  imiios- 
sible  after  intracapsular  fracture,  although  wuhgc<piently  atMmdone<l  by 
its  author,  Sir  A.sllcy  Cooih-t,  uud  many  liun's  dit-orovcii,  has  clung  tu 
it  ill  many  minds  until  the  prewitt  time.  The  lircaking  away  from 
Ihis  classification  which  has  apjicared  in  so  many  of  the  pystematio 
writings  of  the  lost  thirty  years  is  lai^>ly  due  tu  (he  lute  I'rofessor 
Bigehnv  who  suggested  the  terms  frarture  at  the  nrtrroir  juni  nft/ie  ncrli 
and  fntciurr  at  the  IjtiMf  nf  the  ricrl:  The^e  have  the  disidvant;ipc  ttf 
l«!ing  rather  cumhroiis  and  of  nndidy  limiting  the  seat  of  fractunr  in 
tJu!  former,  for  wliidi,  therefore,  it  pecms  to  me  advisable  to  ^^ubHtilute 
the  term  frarture  through  tlw  iifcl:  An  alteniativc  measure  reeom- 
mendcd  bv  some  (most  recently  Sir  Willtani  Stokes'),  td'/;rtclurc  of  the 
wck  for  tfic  former  and  al  tht  hatte.  of  the  nrck  far  the  hitter,  is  open  to 
tlip  (ibjeetinn  that  the  first  is  also  habitually  Uhe<l  for  the  injury  as  a 
whole  and  is,  thertrforc,  liiil>Ic  to  Im.*  misnndersUKKl  when  used  a»  meun- 
ing  either  more  or  less  than  was  intendeil.  Kocher's*  recently  prt>|>oaBd' 
fraciura  anU-apUa/u  for  the  first  finds  some  favor,  hut  fmciura  intfT' 
(rochantcrwi  and  fraciura  pcrtrxxhanta'tca  for  the  latter  do  not  i»ecm 
likely  to  Ik;  acceptable. 

The  importance  of  the  distinction  in  prognosis  and  treatment  is  cer- 
tainly not  so  great  as  has  been  alleged,  nor  is  the  presence  or  absence 
of  so-called  imi»action.  The  capital  point  in  progniwis — the  degree  of 
vitality  of  the  upper  fraginent— apiKtrently  de[>cailK  not  upon  im|iac- 
tion  nor  u|>on  the  !>ituuti<m  of  the  fraeturif,  but  ujHm  the  preservation 
of  the  v:is(ular  supply  fiiniishwi  by  tlie  veswii*  which  approach  the  Iwrne 
near  the  ins<;rtion  of  tlic  eajMuIe  and  run  to  the  head  in  the  thii^k  fK-ri- 
osti'um  of  the  neck.  In  fractures  at  the  base  of  the  neck  tlie^'  vess<.'U 
are  not  much  injured,  and  in  fraeliire-  at  the  narrow  |Mtrt  of  the  neck 
the  continuity  of  the  |ieriosteuiu  and  the  included  vesseU  ap}>ears  to  lie 
siifliciently  preserved  in  many,  pfrhaps  most,  nises  to  maintain  the 
vitality  of  the  fnigment.  The  nunilwr  of  ppccimens  of  bony  union 
after  undoubted  fracture  at  the  narrow  [inrt  of  the  neck  is  not  only 
large  enough  amply  to  demonstrate  the  |H>Ksibilitv  of  such  n-jiair,  but 
also,  in  ctimparison  with  tlii>sc  of  failure  of  union  and  In  conne<.*tion 
with  clinical  results,  to  indicate  that  such  union  m  urolnibly  romnton 
under  appropriate  tri*almenl  and  in  the  abwnre  nf  injiidieloiis  move- 
ineiits  at  first  which  may  ih-stroy  the  connection  left  l»y  the  fnicturc. 
Moreover^  it  is  elinieally  iin|i<issiML>  |Kjsitively  to  distinguish  between 

<  KUikrat:   Rritioh  Mi^lunl  .T»nrnii1.  nrtalor  1'.*.  ItWt. 
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nuinv  of  tho8c  frncttfroji  nt  the  luimiw  imrt  of  the  neck  am)  iIiom:'  ul 
thif  lia.se  ill  wliich  there  \a  little  or  no  injury  to  the  adjoining  |Kirt  ipf 
till*  r^liud  uiitl  \\s  {>iTiusU'iini. 

It  ili«n*fore  ^fni!^  tii  me  uiiwinc  to  iiiuke  ii  Kluir]i  ilifliuetioii  lictweeD 
lli»;  two  forms  iiml  lo  ur^,  as  wirne  ilo,  that  fnicluren  of  tin*  iinm)W  part 
of  tliu  iitN-'k,  or  iiilracapsiilar,  Pihuuhl  Ik*  ilecmed  from  ihe  first  irica- 
piihle  of  union  nml  trcaletl  accordingly.  I  think,  on  the  eontrarj-,  ilmt 
union  shoultl  lie  nought  iu  ull  ksxm'^  and  ulnxKil  alwavH  hy  the  Hinie 
meUiwlA  and  that  thi'  di;^;noritic  differentiation  at  the  ontwt,  thrmfore, 
is  ntffly  of  pnictical  imiKirtanoe  in  trmtment,  nithouph  afl'wtinj;  pt^- 
nii«i»,  Allhongli  the  distinction  must  ho  pn-M-rvtil  in  the  <les<.-ription 
of  the  furms  uf  fracture  (I  shall  nw  tlio  nami*  Jrticiurr  Uumfjh  thr 
ncet,  iir  tiuhrayiUify   and  frncturr/t  tit  thr  Ihim  of  thr  nrt'k),  the  Beetions 

on  ayaiptoiu:i  and  treatment  will  treat  of  them  jointly. 


Causes. 

An  important  predisposing  cause  has  been  mentioned,  the  senile 
nin-f:H-tioii  which  U-^in'^  nittuilly  after  the  6ftieth  year  and  is  moro 
niarkcil  in  females  tiian  in  males. 

The  euninion  cuusi>  iu  tlie  oKI  i^  a  full  to  the  ground  while  walkini;; 
ftecobionally  u  tlunil>le  or  a  misstep  with  au  etVort  to  avoid  a  fall,  or  the 
jar  oraajtinned  hy  steppinjr  down  tit  a  elightly  lower  level  than  was 
Antioi[)alod.*  In  the  yuun^  and  vount;  adultf^  the  cause  is  u^tually 
mueh  ji^reater  violence,  a>i  in  a  fall  from  a  height,  hut  reiHirt.-i  of  niHCH 
are  acenmulntinj;  whiili  indicate  that  a  |M'rliaps  notable  proportion  of 
imnries  rau^'«l  l>y  nuKlenilc  violence  and  deemed  sprains  or  contu^siuns 
of  llie  hip  an.'  fractures,  inconiplele  or  uithoui  !-e|Kiration. 

It  is  prolmble  that  the  strain  exerted  throngh  the  ligaments  in  ex- 
treme positions  of  the  limb  is  a  more  fr«iiient  cause  of  fracture  than 
U  generally  rjup|>osetl,  and  that  the  fall  la  smnietiniex  the  eonsHHptence 
rather  tlian  the  cause.  A  nnmlter  of  cases  are  on  reconi  in  which  the 
bone  has  been  brtiken  in  this  manner,  and  by  efforts  so  hliglit  in  home 
of  them  that  they  might  iiLsily  have  Ixxui  overlooketl  if  a  fall  had  btvn 
■SKHMated  with  them,  and  ex|>eriment  upon  the  cadaver  confirms  the 
opinion.  The  effortei  which  havcl»cen  made  to  explain  different  varic- 
lirs  of  fracture  bv  dilTerences  in  the  direction  of  the  blow  or  in  the 
I»oinl  at  which  it  haj*  bw-n  rei-eived  have  not  Iwen  sjtisfactory  either  as 
a  tiemon.slnition  or  an  an  aid  in  diagnosis.  Few  patients  are  able  to 
tell  exactly  how  they  have  fallen,  ami  even  if  they  couhl  do  mi  ihci-e 
would  (*lill  Im>  ctnough  uncertainty  concerning  Ihe  extent  lo  which  the 
ptMilion  of  the  limb  hml  intervened  to  vitiate  the  e^inelnsioim  that 
might  otherwise  be  drawn  from  the  cireuniJ-tauces  of  the  fall.  On 
the  wwlaver  the  Ijone  can  Iw  broken  at  the  narrow  part  of  the 
Beck  by  a  blow  on  it^  h<-ad,  or  on  the  knee  when  the  limb  is 
•omcwliat  alKlticte<l,  and  at  tlte  ha.se  of  the  neck  by  a  blow  upon 
dto  truclianter,  if  the  catlaver  is  that  of  an  old  perxon ;  and   it  ia 

*  For  I11ii*tntivi>  nuca  of  rnrlnrr  hy  oIlRht  ransM  ant)  at  ci|MTtnii^iUa[  frsrtnrr  w« 
rluu*  «<hti'iii>  nnd  L'onprr,  \ix  c(t,.  pp.  l.V>  arnl  157;  t^rl*-,  fnicticiil  ntm.fin  Sdrit.. 
\i>e!S.  p  ^:  .MslKxtititx,  ■■><■  Ht ,  vol  i,  p.  tWtfl:  UnliKrt.  neiitaclK-  fkwIWhaa  Rir  VUit^ 
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cuni|>iirutivt'ly  easy  Ui  break  tlic  liuno  iu  the  old,  cither  at  tltt-  btu« 
ur  at  ihe  iiarniw  part  »>t"  tlif  iit-ck,  by  ulKlurtioii,  adihictiiui,  or 
nitation.  In  some  ut'  the  rriu-tiin-s  priKtiiceti  hy  titntiii  through  the 
ilio-femonil  liguiiient  (by  hyiivroxtc-usiun  uiid  ubdiietiou)  thv  break 
tnkcH  pLiLV  uutj^idc  the  atlucfiiiieiil  uf  the  li^nieiit  uloiijjr  i\\v  hpirul 
line  ;lii(I  the  ligutiimt  n^nianiri  uttai-hrd  to  the  iipjHr  fragiunit.  In 
ntliern  with  ajtjiiiirciitly  tlie  name  luude  uf  pruduetiuu  the  IVuctufQ  la 
(hroit^h  the  itarruw  jHirt  of  the  neek. 

Miiseular  actum  may  l»e  a  eauw  by  producing  a  forced  jKiKition  of  the 
liinb  in  xvhieh  the  capsule,  and  esi»etrmlly  tlie  Y-Hpinu'iit,  is  put  ii|M>ri 
tlie  Htreteli,  the  nieehaiii.<im  then  bring  llie  i*anie  as  when  the  corre- 
e|>oiKlitig  jRtsition  m  giveu  by  un  external  force. 


Pathology. 

The  line  of  fracture  may  lie  at  any  point  between  the  junrtioii 
of  the  head  and  neek  and  the  base  of  the  neck,  und  In  tlte  latter 
case  it  may  be  a>4»itniated  with  more  ur  le^^  .splitting  of  the  IriH-hantiT 
anci  adjoining  shaft,  or  it  may  pass  (rarely)  from  the  lower  |»art  of 
(lie  junction  of  the  neek  and  t^hafl  tran»verM.'ly  to  the  outer  uide. 
Fniclun^s  at  a  somewhat  lower  level,  Indow  the  tniclianter  minor,  will 
Ik.*  conf>idereil  among  fractures  of  (he  shaft.  There  are,  therefore,  to  Ix* 
eonsidercd  here  fmctnrcs  through  the  neek,  frurtureti  at  the  Imm.'  of  the 
niH-k  \>ith  or  without  splitting  of  tlie  trochanter,  se|uratt<in  uf  the 
epipliysiis,  and  frartiirt!  through  the  tnx^hanter. 

(«/)  Fractures  Tlirotich  the  Neck.  (Intracapsular  fracture,  suU'apital 
fnictiire.)  Tliu  frequency  of  these  j'racturea  haa  been  thought  to  in- 
oreOife  with  atlvancmg  age  after  sixty  years,  but  the  facts  upon  whieii 
the  opiuiuQ  rest«  are  mainly  eliaicol  and,  therefore,  sot  entirely  trust- 
worthy. 

The  line  of  fracture  may  be  transverw,  oblique,  or  irn-gular  ;  it  may 
lie  elose  tu  the  head  or  at  mx\w  di^tam^!  from  it,  or  may  (rarely)  |iaaa 
Hiightly  into  the  heati  itself.  In  a  few  old  K|>ecimenK  tlie  appeaninee 
suggests  that  the  line  of  fracture  was  incomplt-te  on  one  side,  but  as 
the  head  in  i^iuch  t^a^wH  hIiowh  a  well-marked  angular  disphieeoient  il  U 
probable  that  the  fmcture  wu.s  coni|>lete  with  lH-n<ling  but  no  other 
■lisplaeement  at  the  apparently  continuous  portion  and  crushing  else- 
wliere.  The  aurface  uf  fracture  is  frwpienlly  irregular,  but  sometimes 
uniform  and  HometimcH  Hmooth  or  irregular  on  the  nde  of  the  hend 
while  the  nettk  (m  the  other  side  ih  cnittlivil  or  comminuted  (Kig.  174). 

Angular  deviation  at  tlie  fracture  is  the  ride,  the  ajK'X  of  the  angle 
IxMug  ujiually  directed  forward  and  upwani,  iind  is  habitually  eflccte<1 
bv  cra<rihing  of  the  Itone  or  bv  ihmicI  rat  ion  of  one  fr:ignH>nl  into  the 
other.  Tiii.s  |>cnetration  or  im|>:iction  is  rarely  more  than  n  simple 
interlckcking  of  the  irrcgularitieH  of  the  surface,  although  IJigelow ' 
n-*|»orted  one  in  which  c«)nsiderahle  force  waft  require*!  to  :M>para!e  the 
fmgmentK;  pi^sKibly  the  fixation  \\i\a  due  to  incumpletenesA  of  tlir 
primary  separation  at  i^tww  {Miint  on  the  jK-riphcry,  aa  In  tJic  so-eallcd 
"  iu«.*omplete  "  fmetures  (Fig.  175). 

t  Blgelow :  Ute.  dt..  p.  131, 
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Tlie  [teriitsteiim  of  tlic  nrck  n|){M-jirs  lutitally  In  n-niain  uiilorn  iivcr 
a  iMirt'iMii  of  i!ie  iicripliiTv,  aiul  may  evt'ii  Ir*  i.T>ni|ileii',  an  in  oaseH 
ri'iKirUt!  by  Mayur'  ujhI  Slaiiloy.'  In  one  of  my  M>ceimci)i«  llit* 
iintiim  portioD  18  ni-arly  un  inch  wide  iind  in  )>ituuUfl  »t  tlie  lower  ami 
|»«ist*'rior  |xiriif>n  of  the  neck;  in  anothor  it  was  bn»a<ny  presorvod  in 
tJiHT  liatulf':  in  otlirr  rf|KirUxl  i-um-s  it  \\w*  l>con  U-hin<l,  beliiml  ami 
alwivr,  and  alxtve  and  in  fmnt.  If  the  primary  displawnient  is  pn-at, 
*ir  if  it  is  imTri'a!»»?d  hy  an  attempt  to  iH-ar  the  wnjjht  u|K>n  thi-  hmh, 
tht*  niptnre  mav  Im>  or  mav  Itccome  ttimpleto  and  i\w  fnignif-nts  may 
bi-  widely  st-pivriUwI,  Ixtth  of  which  riiv'umstance*  wonld  wrioiisiy  artl*cl 
lliL'  prognosis*;  under  nimilur  ctruumstan<x»  the  eupsulc  nniy  be  torn. 


Fttt.  171. 


Fm.  175. 


FnMun  Umuxt)  iho  ii<^k  oftliv  ftimur.    IF.  mV 
eapOaiu.]    (KiKiiKn.) 


So-cft)t«l  "tnroinplpte"  frartaTvof  lbs 
n«ck  ufilic  femur.    (KShiij.) 


(h)  Separation  of  the  epiphysis  hn»  boon  demonstratcfl  by  siKrcinien 
in  a  few  m:*rs  and  su^jnited  iu  a  nunilK-r  in  whith  fnicture  of  (lie  neek 
luii  iM^'iirivd  in  the  y'uinjj,  lint  then'  is  rea^m  tn  lnlii-ve  that  it  is  rarer 
rviii  than  fnietnre  at  the  e«>rrespi>nding  ajjc.  Tlie  conjnjjnl  eartila^' 
inirttnliately  adjoins  the  hi-ad,  and  liony  union  take^^  place  U'twcen  the 
)H*venle4!nth  ami  lwenty-Hr*t  vwiiv.  The  firnt  e:ise  verifietl  Itv  direct 
.examination  w:l->  n-|M)rte<l  by  Ilonsseun/  The  jiatient  witt  6f\i^-n  years 
dd,  and  wa."  nin  uver  by  a  \va^)n.  The  symplnrits  were  shorteninp, 
«^'ersi(in,  and  inability  t*i  move  the  limb.  The  patient  tlieil  in  a  few 
hours.  The  ^4'|K^nttion  was  oi>mplete  ahmjr  the  epiphy.-M-al  line,  and 
ibe  head  wa."  ultaelutl  to  tJie  ueeJc  only  by  a  Htrip  of  periosieuni  two 

'  Ifajmr !  Oupn«>  MMiralv.  lK3t.  |>.  UISl 

■  8UHl<7 :  Mwlico-nilmrskAl  TniiimeUno«.  lASTi.  tro].  xJII.  jx  SU. 

■  Bmmhb  :  llallotliu  do  l»  SooUU  Anatoaiiqae.  18tf7.  p.  2td. 

91 


322 


Flt^iCTURES. 


ulillimftres  wUlo.     Tin*  jKTiiwti'um  was  strip|xil  up  <m  tlie  inutT  und 
luwer  jMirt  uf  tbe  ucuk,  aud  tbe  <»psulL>  wu^  turn  at  it?*  iiiiK-r  {Hirtidii. 

Kik-Iht'  n-jhtrls  twu.     Tlif  tirvt  is  tluit 
Flo.  I"6.  iifa  jjirl  sixtwn  years  oUI,  who  fell  while 

M  ^  M-alkiiig  uikI  siriiek  upuu  hc-r  right  tn>- 

^  tfl^'  i-hai)t(T.     On  the  tliwry  ihul  if  ihit  iii- 

^V  ^^^^^  *^         J'"")''  '^''  s"ipj»<«*<^l,  ^vns  u  fnicliifv  tlirtmgh 

■H  !««■  Y  ''""  "^*'^  ''""  s^'IKiralioii  of  ihf  i-piphyMs) 

r(']mir  wa»  IniiKi-irtiliti*,  an  njicrulion  w:w 
tioiic  ihixt-'  wwKft  IuUt  for  ihi-  ivimiviil  of 
ihe  npiH-r  fnignifiit.  A  rracturi',  hiddt.'u 
hy  the  iiiitoni  itcriiiMtt'iini,  was  found  nloii^ 
the  cpipltysoal  linv,  wiili  |H^iictmtioii  of 
the  jM>sti'rior  \KiTi  oi'  t\iv  neck  iiib)  i\w 
head  ;  the  latter  was  rcuiuveij ;  n*oi)Vcrv 
with  aneliyhisis. 

Thf  sKxxmd  t-asc  was  tliut  of  a  nirl. 
who,  when  ten  yean*  old,  fell  from  u 
heif^ht ;  hIic  nwe  and  walkiil  a  »«hort  iliri- 
tjuiee,  WU.H  then  ntiahle  (o  n>e  the  lindi 
hetsiutH;  of  pain,  and  was  taken  to  a  lii>r^ 
pilJil.  Alter  ap|Kirent  reei.very  she 
walketi  with  a  limp  whteh  ineroiined  an 
time  |HiKS*-d.  Four  years  after  the  ueei- 
dent  KtH'her  found  hliortening  of  ihnv 
eentiinetref>,  unlwani  rotation,  and  in»rke<l 
FTMtun^  u.r.,...;.  ;:.  ...  i  u.  .  i^j  dlnunulion.  aelive  aiid  pa^^ive,  of  nmijou 
t-ifchijMnaid.  (BoLTciK.)  )u  the  hi|>-jon>l.      [he  iiindilion  foinid  at 

the  operatniii  is  shown  in  P'ig.  J  77;  the 
head  \Tit.s  sn  tightly  fixed  in  l)ie  ncetalmlum  that  it  v>w>  reiunved  with 
ditHeully  ;    the   utvk    wiu  bent  sharply  downwanl  with  on  irn^ulur, 


Fw.  177. 


f 


JlvpaniUon  of  \h«  vptphi**)* :  t4d.    (KoaiRS.) 

l>b<Hl  rnd  n>vere«I  with  filiro-caiiiUip; ;  the  laid  was  plaeeil  in  thu 
'Koriwr:  ['mktUcli  wiclitifter  FnktDrfonnvii,  ItiM,  nk^asftudMl. 
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acftahiiliim  and  the  liml)  Hx<><l  in  alxinclion  and  inwunl  rointinn.     The 
bistury  itnls  wiili  ilu-  n-tiivi-rv  fruni  Uie  u|>i'mli(Mi. 

I'liUinil '    ifpiirt.-  n    [MTN»iia[   i-u^-  vuritiifl  by  ttiM.T.Llit»ii  aiul  ()tioli> 

III   itthfiv,  and    Whitman '    rv\nina   otw    in    whii;!i    ttir    injury    wai? 

by  iurciblv  abduction  ot'  llio  tiiigh  in  u  lad  tjixtevii  ycur»  uld, 


tw 


/ 


\ 


"^ti^^^- 


InfMcteil  ftMtnreat  Uu)  biM  of  Uut  cen-tx  femorb.  with  bcndlits  of  the  b««d  faaekward. 

lUluKLUW.) 

the  dio^iwis  l>cing  cunfirmod  by  a  skiaprani  taken  three  ncekti  aOcr 
the  occideuL  lie  thinks  the  sL-|)aniti(>n  i^  uAeu  uuly  |Rirtial.  ihc 
synipUtniti  at  itrst  heiii^r  -i  dtig])t  limit  with  funne  KlidneM)  and  jiain, 
and  lat^T,  u(Ut  rauur  slight  vinh-nw,  tliiisi-  of  t'rdftnn'.  In  twn  cjiws 
he  eom.T*teil  the  dib|tbi.'ehicnt  through  an  anterior  im'i^inn.  Hum- 
sUhU*  lliinks  that  nearly  all  injurieH  uf  the  neek  nf  the  femur  iu 
patienlt4  IfAH  tluin  eiehdM'n  vearM  uUI  are  tte|Hiratiuns  of  tlie  epiphysis 
aiitl  that  coxa  vara  is  a  fn^qtirnt  ri'^nlt. 

(r)  Fractures  at  the  Base  of  the  Neck.  (Kxtnicnp^ular  and  "  mixed  " 
frarliirew.)  The  line  (»f  fraeture  fullow*  onlinanly  the  jnnetion  of  the 
ncek  ntid  !*haft  <|uilc  eliisely — tliiit  is,  it  eoineides  with  tlie»|tinil  line  in 
fntnt  and  llie  intertnwlianterie  line  iK'liind  na  they  ikiss  iH-twi-en  ihc 
oreat  nml  leaver  tnwhanl^rs.     It  may  extend  downward  and  dctnrh  the 

*  I'nUnil:   "  TtmUiiwtkn  Sr|<armlluii  of  tbti  E|iiph>M3«,"  p.  tH*. 

■  WliMittJtn^  JiniuU  ■t/Surgrrjr,  Krliniftrx.  IMKI,  p.  ISI,     Sn-aUu  Med.  Ntawa,  i^lilrUl- 

bmi*.  i!"ii 

*  UktiuU'dt;  Arrh,  fxit  khu.  Cklr.,  ml    Ui    jKtrt  3. 
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In  the  majority  of  cases  other  lines  of  fracture  traverse  one  or  !x>th 
trochanters,  splitting  ofl"  one  or  two  pieces,  usually  from  the  posterior 
surface  of  the  great  trochanter,  or  comminuting  it  completely.  Mal- 
gaigne  thought  that  simple  fracture,  division  into  only  two  fragments, 
was  exceedingly  rare ;  the  only  case  of  which  he  knew,  excluding  two 


Fig.  183. 


Fig.  184. 


Kkj.  Ifto. 


Fig.  180. 


Firs.  1K3  it^'.—xTny  traciiips  nf  fracture  of  ihf  iifck  of  tin-  femur, 

in  which  the  frartun''  (Toss^hI  the  tmchanter  honzmitaUv,  wiis  one 
descrilKHl  hy  R.  W.  Smith,'  and,  as  even  in  this  two  fnitrnn'iits  arc 
hnikcn  off  tlie  troelianti-r  Iw-liind,  it  is  evident  that  he  iH-lii'vci!  consid- 
cnihh"  comtniTiutioii  tn  U'  tlic  rule.  ITainihon  refers  to  twn  similar 
specimens,  one  in  Dr.  Miittcr's,  the  otiier  in  Dr.  NelH's  collection  ;  in 
one  of  my  own  specimcjis  there  was  no  sj)linterinfj,  antl  in  another  th<' 

'   K.   W.  Slllilh  :    I>M-.  (it..  ClLHO  .'11. 
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fracture  was  almost  idi'ntical  with  the  ane  qttotet]  b^*  Mnlgaignc  from 
Smith. 

The  ooniraon  fracture  is  that  in  which  the  neck  is  Ijent  hnrkwani 
witli  crushing  of  the  (xi&terior  part  ur  ix-netratinn  uf  lia-  tuvk 
into  the  inxrhanter.  Prof.  Bigrlow'  dirwietl  espei'iul  altcntiim  tn  this 
l>en<)ing'  hackwnni  and  inipncti'iii  (Fig.  178)  an  the  iniptirtatit  fraturvA 
of  the  ni(Mt  coniinnii  i'orm  «if  fnu'tiin?  in  tins  rvpion,  tlic  sytiiplonij*  of 
uhich  are  pain  and  tcndern(ss,di;ialMlity,shi>nenin^and  evt-rsiim,  how- 
ever shght^  absence  wf  crepitus,  and  rotation  of  the  trtiohantor  alxmt 
the  head  uf  the  Uine  as  a  centre,  and  he  de^rihe<l  the  displacement  its 
a  nitation  nf  the  head  and  neck   liarkwanl  and  tlownwnnl  upon  the 

Fi...  ih: 


("iinuninnU-il  friu'inri'  ul  llii-  luvw-  uf  ilir  ncrk  '-I  tlif  femnr. 

portion  of  the  anterior  wall  0(^rrc*K)H>iMling  to  the  spiral  line  uniting  (he 
tiiM-!iantert  at*  upon  a  hinge.  TIuh  dicplacenient  aixxiuntj)  for  Ihecver- 
sion  and  sli^lil  shortenin};. 

A  wrtiiin  uinnttnt  of  niisapprehenfion  lias  re«nltc<l  fntm  the  use  of 
till-  won!  impnrltiin.  In)|mc(iiin,  in  the  sense  of  [K^netnition  and  fivn- 
tjon.  is,  I  think,  nnoontmon  ;  while  eniRhinf:,  with  or  without  |H'netni- 
lion  or  much  uplittin^  of  the  trochanter,  is  the  rule.  The  jtenetnition 
nr  nniKhinf!  may  he  limited  to  the  ]>osterior  iiart  (this,  as  han  l>een  fotid, 
w  ihf  motit  nommon  e^tndttlnn),  i>r  lhi>  nis'k  may  turn  u|Hin  itj<  nppt-r 
portion,  ninkiTij;  that  the  hinpc,  nnd  sink  il*  anterior,  [Misti-rior,  and 
tower  wall!^  into  tlir  siiltsiumv*  of  (he  iroithiuitiT,  or  Llie  nii'k  may  be 

■  hlm-lnw  :  Th«  ntp.  p.  11^  »n«1  R<Mt^Ti  Httliiiil  ami  Hiirelml  Joornftl.  \S7W  rol.  xciL 
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drivon  liodily  into  the  tniehantrr  witlitnit  much  rlmnpi*  (tf  dirpctinn, 
and  may  even  penetratt'  to  tht-  opposite  wall.     In  cxoeptionnl  rtwes 
ihr  lowiT  TRij^ciit  iiiiiy  iK'netraU' 
tlu'  up}*r  urn*.  Pio   188. 

Thif  s|>litting  of  the  trochanter 
may  be  linitleil  to  oni'  nr  two  pifiLMS 
■  bntken  oil'its  |K>sti'rior  bonier  ( Kig. 
)  K2),or  it  may  U>  vita-  (jf-ncral  ( Kip. 
IH7).  The  extent  of  the  splitting 
M^'ins  to  be  indepoixleiil  oftnc  force 
tluiL  e;mseil  the  fracture,  exlennivo 
ooinmimiTton  Ix'iiif;  S4imetime.<>  pn>- 
diirt-d  hy  a  simple  fall  while  walk- 
iiinr,  an  in  Kig*.  181,  whieh  Is  drawn 
fnun  one  of  my  < » wn  speei  men:*.  Oc- 
(^wonally  the  unbroken  troohnntor 
niav  Ih-  wliollv  detuehwl  fn»m  both 
n.-ek  and  shaft  (Fii;.  I«8). 

In  a  few  eases  the  an^dar  dis- 
ptatvuient  of  the  nc-ek  has  lM<en  in 
tlip  itpjMwite  direetion,  so  that  the  limb  has  l»een  rotated  inwani  in^ttead 
of  oiilwanl.     It.  W.  Smith  '  deserilx-s  one  such  specimen,  and  IJigelow' 


lij 


^% 


'\\ 


TuUl  >c|«r«loD  of  irr«*t  trocbAutct. 
iKkiniikmiieih.) 


Flo.  ifty. 


Km.  IflO. 


^.;5: 


^nNrtuiT  <>r  the  iwafc  ct  thv  femar  In 

alHturllaa.    iKacKKR.) 


Fnetarao/tlienMk  urthefrmnrln  MMueiloo 

(K4H-IIKK  I 


anothpr.     In  a  nnmlnT  of  caws  inversion  hai*  exiHtttl  when  the  fnig- 
nKtil*!  wen'  not  interliM-ked. 


•ft  W.  Siuitli:  Uw  .it .  i>.  1-^ 


tBiirfltir    l^.cit^  p.  138. 
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The  Angular  dispIatTraent  nf  (he  neck  and  the  form  of  the  fracture 
appear  t<»  he  rtinnt-cttsl  with  llip  nnMl<*  nf  pnnliictii)Ti  of  tlii'  fmclure 
and  ilie  attitude  of  lbr>  limb  at  tlu*  nmnu'tit  <if  fnirturc  ;  lliii^  if  the 
Mmh  i-<  t-xtondii)  and  n>(a(iil  'tuln-ani  or  ulnJiictril  llic  anterior  iMir- 
tinn  of  th<*  aijvsiih;  is  tcii^e  and  the  jHislerior  fH>rti<in  of  tlie  neek  if* 
driven  into  the  triM'-hantiT  (Fig.  iHfl) ;  if  the  Iinili  i«  stninply  addui'led 
thf  dfi'p  |M>nrlr:ition  ii<  found  e^peciully  at  tlie  inferior  portion  of  ibe 
neck  (Fig.  190). 


Pio.  19L 


Fio.  IW. 


Pun  totrarApuiUr  Otrtuiv  of  ilie  ntel  of  tUt 
tmor.    Bonr  anlcta.    <Ocilt.| 


Obltquo  ANtioD  of  U)»  RpMiiroen  than 
InPlf.Ul.   (OitKtTt 


The  onjwnle  in  sonietinu-s  torn  !»o  that  the  cavity  of  tlie  joint  is 
niK'nrd  ;  the  luccrntiou  of  the  |ii<ri(isti!Uin  and  niljitining  soft  juirtii  varies 
with  tJie  extent  of  tlie  iiituniiniititiii  and  crushing. 


Kepair. 

TliD  question  of  the  extent  to  which  repair  is  pomible  or  pmbalile 
after  fracture  through  the  nock  i;*  ini|N)rtnnt  Infant  of  itis  ln-arinp 
MjMin  treatment.  If  reniiion  in  |»o-*r<ibIc  an  etfnrt  to  uhlaiu  it  should 
In>  made,  in  the  ahHeriotr  nf  contnrHin^- contmin<lieution'^ :  if  it  U  im* 
jMis^ihlc  nr  even  tniprohahic,  tn-atinent  niiiHt  Ih*  din'cteil  to  ohiaininp 
th<'  Ijcst  functional  rcinli  (iinuuitihle  with  such  failure. 

That  repair  is  pofwihic  in  aliutidanily  prnvetl  by  s^Kt'liucna,  even  if 
we  difire]i:»nl  those  in  wliieh  any  ipie^^tion  can  l>e  ruihcil  :i>  lit  the  ehamc- 
t(!rof  the  injur.' or  the  exact  t^ituutirm  of  the  fnirtnrc.  Such  i!ln>*trative 
,i4[M-cinn'n?4  an-  thone  i.f  Stanley,'  Swtui/  (lurlt  *  (Fijjs.  IWl  and  1B2|, 
Itridatoiir,*  Cusliing/    Iluinjihry,*  Haven,*  and  K<Mhcr'  (Fig.  VJH).* 

■  KUttilry :  Mr«)tr<»-<1itnirKi<«l  TrmTMULkini^  lAO,  vi>>.  xvili.  p.  SW. 

*  Kwnn  :  Qn»U«l  Iiy  ft   W.  KiiiiUi.  Fni«t4iTV«  In  tbf"  Vicinltr  of  JoIdU.  ^  SO. 

■  lliirit ;  Ktinrliciiliru4-lu'ii,  vol.  i.  ]i.  HUH. 

*  Urnlnimir:  Mt^liw-lliintrKimt  T^l^wteti^>|p^  IKS,  vol.  xtll  |».  fit3. 

■('iialiiiii''.  Qu<iO'<l  by  ni|t<-l"W,  Tlir  lli[>.  |>.  1X1.  |  *  llfiiiipliry :  rjinitr.  Aiiriiit  2.  1)^00. 
'Itivcii:  IWil..  1"^.  'Ko«'li.-r:  !.«-■,  t  <i..  ji. '.i«l 

*  F4ir  utlirr  toMm  am)  dvtalU  tbv  nadtT  1b  nfcrRtl  tu  Ihu  dni  ctlilluu  uud  the  bibllug- 
nfliy  la  it,  |ace  4fW. 
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Tboy  include  pditicntj^  of  agw  varying  from  eightoen  ti>  eigli(v-niic 
years. 

OUicr  Hperimciid  show  close  filmxii^  union  (Figs.  194  and  I  Jir>) ;  and 
oUiertt  in  whicli  no  fr»nn  of  union  Imd  Uikcn  place  hHow  ebunmti'ui  of 
the  head  niid  nllier  eliun^'s  whirti 
d<-mon»'tr.itr  the  prose rvat inn  of  its 
vitality.  Aftt-r  fihmiis  union  or 
fiiilnrc  of  union  the  ca|>sule  usually 
thickens  and  HimietinieR  Im^tmes 
rIoHcly  adherent  to  the  jieriostenm 
lining  the  neck,  thus  obliterating 
nil  the  outer  |K>rtion  of  tin-  original 
cavity  of  the  joint.  This  was  tlie 
couflition  in  two  caws  reported  by 
CV4U'!i,'  nnd  there  was  actually  a 
false  joint  U-tween  the  fra^^ients, 
the  purfare  of  the  lower  one  being 
hollowe*!  out  to  n-ceive  tlie  upper. 
The  proee,**!*  of  repjiir  haa  Iw-en 
niinnt«*ly  Rtiidi^-d  hy  Fmngenheini.' 
He  (oinid  that  the  |H>rioBteum  of  the 
neck  fornix  little  or  no  (Villus,  84i  tliat 
union  after  suU-apituI  t'ncture  nuisl 
l>c  efleeutl,  if  at  all,  by  the  s|>on^y 
tl«>ue.  Kihrouj"  union  may  In-  elost? 
and  tinn.  Al)e4or|ition  of  the  nei'k 
may  take  plai-e  very  promptly  ;  he 
tliought  It  occurnil  only  atrer  t*\t\y- 
capital  fracture.  OciiLsinnallv  the 
opposinfE  surfaces  of  hoail  an({  neek 
l»e<«»me  ebuni.ilt-il  antl  a  neiirthrosis 
is  fomiwl.  He  tjuolo.*  with  approval  Gnrlt's  statement  that  fracture  of 
tiic  neck  of  the  fenmr  is  the  slowest  of  all  Irartun-!)  to  heal,  and  pves 
a  ca*'  of  deeply  inijmetpti  frarlure  at  the  Imiw,  in  which  nnion  after 
ci>;h(  and  'inc-balf  months  was  still  fibrou.4,  although  so  tirin  tliut  it 
was  ihou(fht  to  l>e  Utiiy  l>cfore  the  6|)ecimcn  had  been  <<awn. 

Sonu-  F^pecinteuKof  failurcof  union  >^)iow  entire ili.^ajiiK'arjnft' of  tlx* 
neck,  the  head  reniainin);  in  the  aeelabulum  nn<l  presenting  a  ^mofith 
uniform  surface  ;  there  is  a  similar  smooth  surface  on  the  mesial  a^'mnrt 
f»f  the  shaft  at  the  place  eorrespimding  to  the  ba>e  of  the  neck  (Fig. 
l£W).  The  situation  of  the  friirture  in  such  raM*  rannot  l>e  positively 
known  ;  the  ue<-k  hus  di^apjM-:ired  bv  crushing  and  laref'uction,  and  this 
prejtuniably  can  Iuip{N>n  atter  either  fonn  of  fracture. 

Slime  i>pecimen:i  vtith  union  situw  an  almost  equal  absence  of  the 
Deck  ;  in  some,  a-<  shown  in  Fig.  180,  the  neck  sIlII  exists,  but  liaii 
lM»fn  ilriven  into  the  tr»>cl)anter ;  in  others  it  has  difiappeannl  in  gr<»nt 
part,  prcsuiuably  by  crushing  ami  mrcfactive  osteitis,  and  it  Is  difUcult 
or  inifMtsMible  exactly  lo  determine  the  primary'  |)osition  of  the  fiaclurv. 

Tnlln:  DiiblUi  IlaapiUl  R«|M)rU.  vol.  ii.  p   3.11. 

■  FrauK^iihrim  '  IVtitarh''  ZfiXai-hr'ttt  ftir  Ctalr..  ISOB,  rnl-  M,  p.  401. 


BoDy  anlrtn  4ft*r  fraotnn  Ibrtrngh  Uic  n«ck. 


Kfarlnn  wlthlD  tharjl|MUl«.  CUiW  llbRHtt  unlon. 

\m  cauiMxl  by  a  crmtiision,  wHIiouL  fructurc,  niitl  lliut  U)U.t  may  Im>  gnul- 

ualiv  nnMlii(-4f)  :i  diTorinitv 
C'liiticiilly  i<li>nti(^tl  will)  that 
lullowing  IVucture.  1  have 
givfii  t'lscwhen? '  reaHinN  for 
netihin);  iliif*  tluxin-  inoiirn-t-t 
aiMl  for  iM'lit'ving  ull  hik-Ii  ul- 
Ifp^l  iiiMi*  Ut  Ik*  tluiM*  uf  uii- 
ntti^iiizcil  frnetiirt'. 

Oliii-r  N|it.fiim'ii!t,  and  they 
an>  nuinemuH,  <s)ii>u'  un  al»iii- 
iliuil  priKlurlion  all  aUuit  the 
tnx-lianti'r  and  ii]>)M-r  end  uf 
tho  HhatY.  In  part  this  cn- 
lar^i-mi'iit  !>  dik'  tu  h|ilittiii>; 
ami  di!4itlarr-m€iit  nf  tho  fni};- 
riM'iUs,  ntit  the  j;r«itrr  |iart  of 
it  is  IK'W  Umc  |ir<>duiii|  siili- 
|KTin.si<':dly,  "r,  mnn*  nnili- 
ahly,  hv  iisHific:itioti  ol  thi* 
adai'ho)  fil>r<aH  nml  ti'mli- 
nim*.  tiKxai^.  TUini  is  ch|h»- 
ciidly  iniiniiion  at  the  liuck, 
nloiif;  tht*  iiit<-rtnH>hai)trn<! 
line.  S«inif(iiin>  iIumv  mosst-s 
mt  cnilimrt'    the   cud    t>f    thi< 


Kiw mm  with  BliMirplloo  of  Um  neefc. 


iinnnitt^  upper  fnti^irnt  (mvk)  tluit  the  puticnt  can  walk  woll  without 
the  aid  of  rane  or  crut«^h  (Kig.  197). 

■ihlBiMo:  "  DouUruI  Pnetumnf  khr  Nrok  nt  lhr>  PrmiirwmT  Diflr  Mrnltlr  with  an 
AlbfHl  Form  ni  AnkrUn  Drronunt,"  Nrw  Yi.rk   UHWI  .I'.nniRl.  Apnl  U,  iT^yH. 
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The  ravity  nf  ihe  Jniiit  i>4  ^MmctimpR  dimiiiLsliod  hy  an  adhesive  svdo- 
vitiji  whirh,  ai(I«l  Iiy  prri-nrticiilsir  thirkfnin^  nnd  rrtni<'tioii  ami  by  the 
ahiivp-mt'ntinncfl  rxst^ophytio  growtlis,  j;reatly  restricts  its  iiKtliility, 

Occasionally  the  limb,  after  cillu-r  fiinii  nf  fracture,  rvmaiiiH  uaeleRS, 
and  much  jwin  is  fi^It,  csiKWMally  if  nnirm  bas  failed  ;  and  thorp  arc  a 
few  recctrded  cases  in  wliioli  suppuration  Uas  occurred  within  or  without 
tlic  joint. 

Tlic  <K-jrree  of  probnbib'ty  of  bony  anion  after  fraetnrc  tftmuf/h  fhe 
iiirJt  could  1m'  di-t(-'rniine<l  («dy  by  the  Ktati^tic})  of  a  series  of  ctmtinuoun 

Fio.  197. 


Pf*clur«af  thrbtucof  the  nc-rk.    F.iiut>eT«nl  <-iilla«  iind  [nlortockliNr  of  (h«fViwin«titothit  per- 
mllhitl  hir  tiRti  at  Die  llmli,  miiKillislMitlttiK  fiUlun*  tir  union. 

<3tsos.     The  collation  of  reported  cases  is  not  siiflieient  because  it  is 
(X!r1iiin  that  the  pnijkortion  of  faihires  of  union  then'in  would  be  di^i- 

firoportionately  larpe  ;  the  examination  post  niortem  of  ihe  |uirl  is  more 
ikely  to  )k*  made  if  the  juitiunt  rcntains  disiilile<l  until  dratb  thiin  if 
hi'  has  n-i^rnini^l  unc  of  the  limb.  Mfit^t  of  tlie  ^iteeiniens  wu  |kjss»'»« 
of  Ikiuv  union  have  l»een  obtJune<l  from  patientH  who  <lifd  fnmi  -^ome 
intercurrent  caQi«o  within  a  comparatively  short  time  after  the  accident, 
while  itjt  nicmorv  was  still  fresh. 

(.'linie:d  Ht:itiF<tic?4  are  nntriixtworthv  IierauM!  nf  unrrrtiintv  as  Uy  tlie 
«xaot  Bituatifin  of  the  fracture  and  xh  to  the  extent  and  character  nf  the 
Kpllir.  In  respect  of  the  latter  it  it*  to  t>e  Ujnic  in  mind  ttint  some 
naticntii  have  Iteen  able  t<i  make  fair  use  of  the  limb  even  when  nnirni 
liml  entirely  failed,  and  tlrnt  others  (after  fracture  at  the  Imsc  of  the 
neck)  have  been  able  to  make  even  letw  uac  altliough  bony  union  had 
taken  place,  G(mh1  union  in  the  young  aeero?,  on  rliniral  evidence,  to 
have  Ini'Ii  frecpient. 

Tlie  faet.H  in  our  possession  are :  (I)  tliat  liony  or  clo.se  fibrous  union 
udrr /nicturr  throiir/h  iHe  nrck  is  |>o»c^ible  ;  (2)  that  llic  pn*M.-r\'aUuu  of 
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cnoiigli  of  the  iwriosloum  tif  the  nook  to  mako  a  vl^rous  vitality 
fif  (lie  ht>a<I  proltalilc  in  prohably  foinnuiti;  nitil  i'\)  tli:it  lli'-  |irini:tn' 
<lisplart>nu;nt  usually  tloos  not  .se|Kiratc*  tlic  fnicturt'd  suri'nrpg,  hi  llmt  if 
it  is  not  incrtascJ  by  early  attomnts  to  iise  the  limb  or,  more  rarely,  bv 
the  action  of  the  nnijjcles  in  ihe  ansen«>  of  pn»|MT  retention,  the  eomli- 
tioiH  for  rrnninn  are  favorable.  We  alM>  kmnv  th;it  liiir  iiHefiilnrs-*  o( 
the  limb,  even  after  union  has  faih-il,  is  |vw>ibh' ;  ami  it  has  not  Imh'r 
provetl  that  this  nsi-fulness  is  jn^'siti^r  or  more  prolKible  if  llie  altentt>t 
to  secure  union  has  not  been  niuiie. 


STmptomB  and  Diagnosis  ■ 

The  symptoms  of  the  fractum  and  the  sipis  upon  which  the  diair- 
nofliit  must  be  niade  ineluile  imt  only  the  nsnal  obj.'oiive  ami  sulijeetive 
svmptonis  «f  fraetiiro  but  also  the  history  t>f  ihf  ease,  the  nature  of 
the  violence,  ami  esiKvially  Its  HH^lit  degree,  whieh  so  often  ehar- 
arterizes  thi.H  injury. 

Interference  with  Fnnction.  Ar  a  rule  the  |mticnt  i;*  unable  to  use  the 
limb,  and  he  is  not  merely  unable  to  be:ir  his  \veit;hl  u|Mm  It,  but  he 
ciuinot  even  move  it  in  Ited.  Kvceptiona  to  thi>4  havt'  l»een  aln-ady 
mentioned,  and  it  is  not  particularly  uncommon  to  s<>o  patients  who, 
while  lyin^  on  the  hack,  e:in  kIowIv  flex  the  tb!;;h  ii[Hin  the  pelvis 
eitlier  by  its  mnseles  alone  or  with  the  aid  of  the  liamls,  but  they  can- 
not raise  the  foot  fn»m  the  l»ed,  the  knee  U-nds  at  the  simu'  time  and 
the  fiHit  is  drawn  np  towanl  the  bmly.  Most  author:)  have  mentioned 
eases  in  whieb  the  |)uticnts  have  walkotl  for  lonjfcr  or  shorter  distnnees 
imnie«liately  after  the  injury,  and  in  whieli  tlie  existence  of  u  fracture 
has  Hubsefiueiitly  beeome  verv  clear.  Thlrt  is  very  cxceptionnt,  anil  it  in 
fiutfieient  to  Iw^ir  the  possibibty  in  mind  to  avoid  the  error  of  inferring 
that  a  fracture  cannot  be  present  because  tlie  patient  is  or  ho^  lieen  able 
to  use  the  limb.  Knin^renhcim  (loe.  <'it.,  p.  419)  re|iorls  ()ne  fifty- 
seven  years  old,  wIhi  walked  to  the  hospital  fnnricen  days  after  the  aeei- 
'fient  and  ii>mplained  only  of  ^ii^Lt  pain  in  the  hip.  At  bcrdeal]),  ihn.'C 
weeks  later,  the  frantarr  was  found  to  l)e  ai.  the  junction  of  head  and 
uec-k  with  sharp  angular  displacement^  apex  forward,  fn  the  sliizbter 
eases  in  the  young  the  patients  have  stnnetiines  walked  fur  several  day* 
U'thre  shortening  and  disability  ?udilenly  appeared,  Sf  Itleeher 
I  pfuijtrhf  Xri/xrhri/l /iir  C/iir.,  v<il.  77,  p,  ;i02)  for  four  such  pers*inal 
••jisos ;  the  |Hitients  were  twenty  and  twenty-two  years  oUI,  and  the 
fracture  at  the  middle  of  the  neck- 

Thc  opjMisite  error,  that  f>f  Hupp«»sing  a  fracture  to  exist  liecansp  the 
limb  hns  Ihi>u  disabUnl  by  a  fall,  can  lie  easily  made,  lH.'<*au>9e  a  stntpK' 
eontusion  niav  cause  eversion  of  the  lind)  as  well  us  eee)ivn)i>sis  and 
swelling,  and  in  .some  coms  fracture  causes  no  other  symptoms  than 
thrs(>.  Observation  of  the  aise  for  a  few  ilays  will  make  the  di:ignosts 
<'lear.  Whitman  (loo.  cir.)  elainift  that  in  the  young  the  disability  is 
UfUally  much  lo)i«  than  in  tlio  tdd,  and  that  in  many  instances  tJte  |iu- 
tients  are  able  to  walk  after  a  few  days. 

Pain  is  always  present.  It  is  nsiially  slight,  or  even  absent,  when 
the  (lalient  is  at  rest,  but  is  rcadilv  excited  bv  even  slight  eonnnuni- 
cate«l  or  vohiniury  movements.     It  is  pcfcrml  HjmetinieB  to  the  rqjiou 
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nf  tli<'  tnH'liantor^  Annu'tiniiu  t«>  tlie  gruiii  or  itiner  and  uppiT  [loiiion 
of  tlif  tlii^jli.  Srttic'tiuioi  pn-ssiire  with  tlio  end  «f  tlic  fiujjer  rlHwts 
n  iKirtii'ulnrlv  M'ii>itive  |H>itit  in  the  lino  of  the  iiork  in  front  jri^t  out- 
sitU-  the  jrrcjit  vv-srt«>l8,  or  at  tin*  corresponding  point  h<>htnd.  Forcible 
prt-ssiirc  upward  against  llie  foot  or  inward  iigaiust  the  Inichantor  fro- 
<|umtly  fails  tu  cutii«L>  {Kiin. 

Till-  posture  and  appearance  of  thr  Unih  are  so  cliaractfristic  that  it 
is  HMnt.'litiit>  :drn(^st  s:ife  to  niak*'  the  diagnosis  by  simple  ins|Hxrlit>n. 
Xm  the  jviticnt  lic^  n|K)n  his  bark  thoafftH'tetl  lindi  np{>t':irs  »ilH>rt<-r  than 
the  other,  cvcrteil,  and  slightly  He.\etl  and  uUhicted,  and  conveys  nn 
inipres^ion  of  helnlesttnesH  that  ix  <iften  very  titriking.  The  upper  |>or- 
tion  of  the  thi^rh  is  swollen  in  fntnt  and  i>n  the  outer  side,  and  wchy- 
inosi:*  sonietinies  apjK'afs  after  a  day  or  two.  The  greater  the  shortening 
the  more  niarkinl  is  tint*  swi-lling. 

Eversjon  may  i>e  f«i  marked  that  the  foot  restt*  entirely  npon  ite 
outvr  Utrdcr  a?^  the  ]xitionl  lies  upon  the  l«aek.  In  ntlier  case*:  it  is  so 
slight  timt,  as  Pnif.  ttigeliiM'  has  {minteil  out,  it  i.s  l>e»t  nn.'L>gnized  by 
amipiiring  the  extwil  to  whieh  the  two  fift  can  he  inrertnl. 

In  ej:u>plional  oases  the  limb  is  inrctittl ;  it  is  either  found  so  oti 
the  (ir^l  exaiiiiiialion  or  it  heeoniej^  so  alter  a  day  or  two. 

Tht*  cjui^  of  tlie  eversion  h  pmbiilily  almost  always  mechanieal ;  it 
is  larmrly  the  eOeet  of  gmvity  ueting  npon  the  limb  under  i-hanged 
(conditions  of  siip[)ort.  It  is  fuvoretl  by  angular  displaeemont  at  the 
fmeturc.  On  the  other  hanii,  eversion  has  been  obriorvr*!  in  enses  uf 
(Htnple  contusion,  ami  in  others  of  fracture  in  which  there  was  no  dis- 
pla<K'nir'nt  of  the  fnigiiM'iils,  no  rnntnrt^  uf  the  jH-rtosteum  even,  and. 
oiinsif|Ui*ntlv  no  lo>(s  of  support.  When  i>ne  lies  upon  hi^  hark  a  di;*- 
tinct,  although  s^light,  etlbrt  is  rciiuiretl  to  keep  the  toes  upright  ;  the 
natural  ItMuh-nry  of  the  limb  is  towani  eversion,  ]«irtienhirly  if  the 
kuee  U  slightly  flexiHl,  and  thift  tendency  which  is  increased  by  any- 
thing that  (liiuinishes  the  activity  uf  the  museles  nuist  be  tnken  into 
u*e"unt  in  thos**  ol>seure  wise*  where  the  dii^nosis  lies  between  a  con- 
tusion and  a  fnieturc. 

I'hu  (uinst>  of  inveii^ion  is  not  ho  elenr.  Smith  attributes  it  to  the 
IKR^ilion  of  the  fragments  relitiive  to  each  other,  and  says  that  in  all 
the  eajn'-*  of  inversion  which  he  was  able  to  examine  j>ot-t  mortem  he 
found  the  lower  fnigtucnt  in  front  of  iIk-  upiier  one.  This,  however, 
d<N>s  not  always  explain  the  syniptotu  when  the  fnurtnre  is  of  the  nar- 
)tv  part  of  the  neek,  intmcjipsnlar,  although  it  may  do  s*i  in  s>tn)e, 

in  the  cilsc  ubM,>rved  by  Guyraud '  whore  the  neck  had  -ilijitM-il  Wliind 
le  heail  and  was  Hxed  iM'tweeii  it  and  the  eiipsnle. 

The  diagnostic  value  of  the  )M)stnre  of  the  limb,  as  regards  eversion 

inver>-ioit.  is  not  very  great,  for  inversion  t»  a  symptom  tliat  iieeils, 

it  Wi're,  to  Im'  exptainetl  away,  and  everftitm  may  be  due  to  a  simple 
nmtiisiun.  In  onler  U>  estimate  the  degree  and  jH-rsislence  of  the  evcr- 
^un  the  (Kitten!  shnnid  In-  placed  (lat  u|N>n  Ins  liaek  with  the  thigh  and 
lejl  «xtend<Hl,  A  cjiniiarison  with  the  other  foot  will  then  .show  the 
diynt'  of  the  eversion,  and  gentle  etlbrts  to  mtate  the  limb  will  show 
to  what  ext4*nl  anil  in  wluil   manner  the  movements  are  restriettil. 

flhartaainc  of  tliv  limb  is  pnMluce*!  either  by  alteration  uf  the  angle 
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Ixnwoen  t\\v  shaft  and  the  iieck  or  by  overriding,  and  may  vary  in 
extent  fruni  a  small  fmetiun  of  an  ini'Ii  tu  two  or  three'  inches.  It 
may  Iw  prest-nl  at  it«  mnxitnnm  itnmotliately  after  the  areiilent,  nr  it 
may  l>eal>si*nt  at  (irst  and  a|»(H.'ar  jjrailnally  or  sinldeuly  after  the  lapse 
of  a  few  hours  or  davH,  nr  may  increa.se  (^niiliially  ur  suddenly.  It  is 
usually  held  that  when  the  fracture  id  of  the  narp)\v  i)art  of  the  neck 
(intrueapular)  the  shortening  \s  al).scnt  or  slight  at  first,  increawa 
more  or  less  jijnidually.  and  never  cxeetHlj^  one  and  a  quarter  tnchej* ; 
Knd  jiradual  inen-ase  in  the  aniutint  of  sliurteiiinjr  is  chiinKnl  Ijy  mmw 
Ui  Im!  |)iiithi))^nouionii^  of  this  variety  of  fntetun;.  These  statements  are 
true  only  at*  an  expression  of  the  average  wjndititm;  iu  ex<!eptioiml 
intracapsular  eases  the  HJiortening  may  exre<Hl  this  aninnnt,  and  in 
fi-aclnn.fi  at  the  hanv  of  tJ'ie  neck  it  may  increase  gruduully  in  the  Mime 
manner.  Pietwr  {Dfuixrhr.  Znfxfhri/f  fur  C'Air.,  vol.  04,  p.  6.*1)  reporlH 
a  iniiijuc  case  of  lengthening,  2  ems. 

In  measuring  the  limbs  care  must  Im;  taken  to  have  lliem  form  the 
itanie  angle  with  the  |>elvis,  llint  e:teh  is  in  the  same  jMtsition  uf  exten- 
sion and  alMluetion.  If  the  injnretl  lindi  cannot  he  hnuight  |Kindlel 
ti>  the  median  line  of  the  IhhIv  Llie  other  must  he  alMliiet^Hl  to  the  same 
tleprtt'.  To  insure  this  symmetry  it  Is  w(?ll  to  stretch  a  cord  dowuwanl 
at  right  angles  to  uiid  from  the  centre  of  iuiother  conl  stretched  bctwtvn 
the  two  anterior  superior  iliac  spines,  ami  then  to  place  the  ankles  at 
ct|ual  distanccH  fmm  it  and  un  near  to  it  as  is  convenient.  The  nieus- 
urements  are  usually  made  between  the  anterior  su|H'rior  spine  of  tlui 
ilium  and  a  nialleolus. 

.Another  nietliod  of  rew^nizing  shortening  ami  of  measuring  its 
extent  IS  one  reeummended  by  Mr.  iJrynnt,  measuring  to  the  tnins- 

ver^e  \crtia»I  plane  passing 
l-'ui.  IVft.  through  the  anterior  superiiir 

spinous  proc«isu».  Thus,  iu 
tig.  lltK  It  I-  n-pn-sents  the 
verti<^d  plinic  passing  through 
these  pnK*cr:scs,  anti  /*  if  the 
t»ip  ot  the  gn*nl  iroclumter. 
In  fracture  of  the  neck  with 
shortening />  is  bmiight  nearer 
to  c.  The  same  car*f  must  l>e 
taken  to  have  tlie  liml>^  in 
symmclrieul  positions,  and  I 
have  found  it  convenient  to 
mark  ihe  vertJwd  pbme  bv  placing  a  small  stick  or  [K-ncil  upright  bejiidc 
the  |»elvis  ami  in  line  with  the  procciweti,  and  then  tu  measure  the  dis- 
tance U'twi'i'n  it  and  the  trochanter.  The  same  mciksnrement  can  \k 
made,  rongldy  but  usually  with  snfKcient  atTiinicy,  hy  placing  the 
thumbs  on  the  supi-rior  ilijic  spinous  pn >ih-*v*<'s  and  Ihe  tip  of  u  finger 
on  e:u;h  trochanter,  and  thus  estimating  the  etmijKinitive  k-velii. 

Anoiher  but  less  accurate  method  of  reciigniiting  the  elevation  of 
the  tnic-hanter  i-*  to  find  its  |>ositinn  witli  n-fcrt-nt-e  to  "  Nfhilon's  line," 
the  line  taken  by  a  oml  sireli-hed  lietwien  the  tnhen>sily  of  the  isrhinin 
and  the  anterior  superior  spine  of  the  ilium.     l^n<k^r  normal  cunditionS| 


ftrruitk  Uto-AiiMinil  irtkiijck'.  fiir  cUaitnuaU  uf  tno- 
(urv  uf  ibc  uvck  cf  Uiv  rcmiir. 
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tiim  liiii^  (!msi4(*!(  tilt'  Uip  of  tliv  tixK^hjintor  wlien  the  tliigh  i.s  ulij^litly 
floXPfl  Mil  tlic  |iflvi^. 

AtU'Dlioii  liau  Ikh-ii  mlUfiJ  by  Dr.  AIIIm  to  nu  effect  uftliiti  »ilMirtcntii{; 
uliich  i-aji  Im-  L*ahil_v  ri'i'(>piiizt'<l ;  x\w  relaxation  ol'  the  fubeia  luta  hftwn« 
tlii>  iliiini  mill  tlio  tnK-hanter  and  juht  uIkjvi-  the  kmr  uii  iIk*  i>uter  bide. 

Auothi-r  efiect  la  tliu  bruudi-niii);  and  thickening  i>f  the  tipp-r  pcir- 
tion  iif  tlie  t)iigh.  a  ehinigc  in  Bhapc  which  the  eye  leonu  to  recdgnise 
as  ahiiot^t  |mthL>^iiuiuuuie. 

The  shortening  «in  eoniotitncfl  he  overcome,  entirely  or  in  great  part, 
by  pentle  tnietion  n|Mjii  tlic  linibi-tniibitiiil  with  enough  nitiition  inu':ird 
(o  correct  hucIi  ever^iun  an  may  eJci.^L  I  think  the  dread  of  !ie|)iiniting 
im{iarte<i  frapnipnt-"*  by  traetion  has  liecn  exafrj3;emted.  The  ]»enetni- 
tion  is  transverse,  and  longit4idina)  traction  that  is  not  violent  enough 
(•>  caii!^  much  pain  cunnut  do  more  than  change  l!ie  angle  at  Ihe  junr- 
(iuii  (if  tlie  ntvk  and  slmft,  it  d(«'K  not  se|iiirate  the  fragment.-*  from  each 
other.  Kotatorj*  movements  conminnieated  to  the  limb  are  more  hkely 
to  ilo  harm,  us  is  also  such  lack  of  t;up{fort  aa  uill  allow  tlie  evcrsion 
anil  iJiurtening  to  be  inereiLsed. 

Onpitus  \n  occasionally  perceived  during  the  manipulation  of  the 
limb  %\tiilc  making  citlier  tnietion  or  notation,  in  the  latter  <'S|HH-ially 
if  ihe  limb  is  at  the  sime  time  flexed  ;  but  it  U  far  from  being  a  eon- 
slant  .'*ign,  either  iKrause  of  iinpaetiun  or  of  splintering  that  Iwives  the 
pieces  too  closely  connivteil  to  prwluce  it.  The  sign  is  one  that  should 
not  Ik*  re|KSit«My  soiighl  for;  in  the  c-ases  that  are  rcjilly  obscure  it  is 
highly  improbable  that  it  can  lie  obtained,  and  in  the  others  it  is  ilot 
iKH.tleil.  The  failure  to  obtain  it  on  examination  Ime  led  to  nuiny 
costly  ernirs  in  diagnosis. 

Ainuiig  otlicr  signs  which  may  be  present  an-  enlargement  of  ihe 
great  tr<H:huuter  when  it  has  been  split  or  eommimit<-d,  or  the  np|Har- 
tjUice  of  its  enlargement  by  the  inflammatory  tliickt-ning  of  ilie  nver- 
lying  s«."ft.  jjurts,  change  in  its  distanw  from  the  median  line  of  the 
IkmIv,  change  in  llie  centre  of  nttntion  t)f  the  limb,  and  change  in  the 
depri'ssibility  of  the  outer  jiortion  of  S-ariiu's  space. 

The  enlargement  of  the  trochanter  in  ciinsi'(|uenec  of  its  having  Ixn-n 
ttplit  by  tiie  out4*r  end  of  the  i)c<*k  is  Homelimes  ver\'  inarkiil  and  easily 
re(^>gDixed  befol\'  the  soi\  psirts  Imve  become  swollen  by  grasping  it 
Is-tvscen  tlie  thumb  and  fingi-rs.  The  similar  enlargement  due  to 
inttltnilion  of  the  ailjoining  s.)f(  [Mirth  is  always  pnrst^nt  in  fntctiire  at 
the  lms»'  of  the  neck  afli-r  a  liay  or  two. 

The  distance  Iwtween  the  outer  face  of  the  troclianler  and  the  median 
line  nf  the  UKly  may  l>e  incre:ise<l  or  <Iiminishetl,  but  (he  changt'  is 
ficUlom  very  marked  and  is  difficult  of  aeeiinite  determination.  It  Is 
euier  ti>  prove  that  it  ought  to  exist  on  theoretical  grounds  than  to 
recognize  it  if  actually  present.  If  the  nwk  is  driven  into  (he  tn>- 
clianlcr  the  dlstam-eof  the  trwhanter  from  the  et»tyloid  cavity  is  dimin- 
ishe<l  by  the  amount  of  the  iienelnition  ;  if,  on  the  otJier  hand,  there  is 
no  penetration  or  crushing  aiul  the  displaoenient  is  an  angular  oni*  in 
the  fronted  plane,  the  Ixme  being  piisheil  up  until  the  angle  at  the 
junction  of  the  neck  and  «liaft  iH-cuines  a  right  angle,  the  dUtancc  is 
mcrvuM.-*!  Im-cjium-  thf  m-tk  then  stands  diiirlly  out  from  the  lj««iy 
iustoid  *.i\'  lH-ing  in  .liiH-d  downward  ;  and  thirdly,  in  combinations  of 


33A 


FRACTVRFS, 


|)cm>lratiuii  aiuI  lJii!i  uiifrnliir  (lis)>liu%>iiu>nt  the  hvo  ckanges  may  ocu- 
tnitij^e  fjcli  ntluT  in  wh()Ii*  <tr  in  part, 

Kntiition  of  the  triwlmufor  upon  a  shorter  rudins  than  nsnal  in 
another  symptom  found  in  the  text-books  but  mtt  ufii-n  at  ihi.'  Ktl- 
sitle.  Theoretically,  if  tlie  lever  ii|xni  which  rulatioii  i^  mkkIc  is  hrukfin 
n  new  wntre  is  fonne<l  at  the  watof  fracture  or  the  nidins  isshortenvtl 
by  ini|metion.  Notiiing  oouhl  be  simpler  or  inoin?  ao<*urate  in  theory, 
hill  in  pRietioc  it  i.s  Iw^tet  with  ditficultiea  timt  make  it  wonhlesH  us  a  ^i^n, 
foriti-^rcoo(!i)ia»bIe  only  in  ejiso?»  where  the  tiinpno-iis  cannot  beindoiibt. 

It  is  pnictieally  iinjHissiblu  to  tull  by  presj^ing  the  linp'r  :igTuii.>^t  tho 
outer  facH)  of  the  trocfiantf  r  wliethcr  it  roUitori  ii[>on  a  lonj;  ur  a  &hort 
axifs  for  the  ran^>  of  ixTniit^sible  motion  is  too  limited  to  make  it  |jos- 
sible  to  ruuojrnize  the  sharpues!)  of  it^  curve.  In  caueti  of  fracture  wilU 
cnnhini;  of  the  neck  atid  when  tlie  dihafl  Viet*  nnconiniTtod  with  tho 
remainder  of  the  neck  and  the  lieail,  rotation  of  the  limb  may  take 
place  iibout  the  lon^itu<linal  axis  of  the  femur,  an<l  the  eentrLM>f  motion 
lie  within  the  fhaft,  not  outjiiilc  of  it  in  the  cotyloid  cavitv,  and  this 
can  .sometimes  Iw  recofjnizwl  by  pres.siri«:  the  fiu^T  :)}^,iinst  the  /«W/-Wr»r 
face  of  the  tnjctianler  and  rotating  the  limb  ^.-ntly.  Insttwl  of  ^i^*inJ; 
fn)m  the  tinker  the  Uine  may  be  full  to  slide  iiver  it.  Or  pn-KHuni 
af^iin^t  the  hnok  of  the  tnwliantcr  may  simply  raise  it,  instead  of 
inverting  the  foot. 

The  eluingt-  in  the  depresyibility  of  S-arpa'j*  f*|»aee  ."ijftudize«l  by 
(Iennec|iitn  '  h  a  valuable  iltapioAtic  symptom.  ITmler  normal  oiiuli- 
tioiis  the  fingers  can  be  pressetl  deeply  into  the  limb  In  the  ontor  p4ir- 
tion  of  ScarfuiV  .sikuh.-,  hut  when  the  iitxk  iff  the  fcninr  is  bn>ken  thiri 
depressibilily  is  reduced  in  varyinp  ileffrerti.  apjijirently  by  the  anj;uliir 
displacement  (with  the  apex  directed  forwani)  wliiel'i  takes  place  so 
comnmnly  nl  thejnncliim  of  the  noek  and  shaft  or  by  infiltration  of 
the  soft  jwrtB.  The  .same  oonditJon  wan  di*eribed  by  Laugicr'  us  a 
M>rt  of  bony  tumor  to  be  fell  nn  (he  outer  side  of  tlie  {rreat  vcsscli*  an 
inch  or  two  below  J^oupart'w  lipmient,  slight  preseure  upon  which  wos 
painful. 

Diagnodi. 

In  most  caaut)  ilic  exietenot!  of  a  fmctuni  of  the  neck  of  the  femur 
rail  1m'  n-adily  delermint^l  and  wmielimcM  it^  variety  can  also  be  easily 
reci»j;iiiw'<I,  but  in  others  the  main  character  of  the  injury  is  very 
obbi'ure,  and  in  a  hirjre  pro|xjrtion  of  cases  It  h  .^'Jmpty  im[K>sHiblc 
to  nay  whelhor  the  fr.iclnre  is  inlniciipHiilar  or  cxtnicapnular,  of  the 
narriiw  part  of  the  net^k  or  of  the  ba-se  of  the  nock.  This  diftlculiy 
haN  found  expression  in  many  sui^ical  works,  iind  is  now  ^'wnilly 
rp<*i»giii/A><I  by  all  pni4'li(-al  nur^^fims. 

When  the  nymptoms  ihsrril»ed  nUive  are  clearly  nmrked,  when  there 
is  llie  history  of  a  fall  followed  iiy  eonipleic  loss  of  i>ow4'r  in  the  limb, 
with  shortening,  evorsion,  rrepiUis,  ]inin  at  the  hip,  and  elevation  of 
the  trochanter,  there  can,  of  course,  Ik'  no  doubt — the  neck  of  ihc 
femur  is  broken.  JUit  mIicii  the  limb  is  not  entirely  powerless^  when 
the  shortening  and  cvcrsion  are  cliphl,  perhaps  even  doubtful,  ivhen 
crepitus  is  not  felt,  when,  in  short,  tliere  is  no  single  }Hisitive  ^igi),  the 

'  lleiinca^uln  :  IK'«  Fntcmn-*  "In  Krmor.  l».  TOOL 

■  LftUgiiT :  IHct.  EiiC7clopMi^UC.  »it.  Culao.  p.  SOT. 
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(<-in|tt:itiun  to  coiieludo  that  tliere  j^  iiu  fructure  is  gn-ul,  uimI  altliutigh 
llif  wamiriK  ulttriHl  by  Hixlpiun  mvirly  a  cfiitiin*  ii^ti,  that  iiiahilitv 
in  an  cMerly  |Kiti(-nt  to  ii^e  tlie  limb  ntW  n  fall  ii|k>ii  ihc  hi|t  ^^hoiild 
1r*  ilwmcJ  eviui-ntx- of  prolniblL'  fnictuix' of  the  iicck  nl' tlio  fc>iiiiir,  h:ut 
been  n'|H-ul<tl  nuiiiy  liiiiv?^  ^liicc,  it  i,s  still  very  often  dif-rcgariliil  tu  the 
I^Y^t  ilamii^  of  thf  patifiit  anii  MtniutiuKr^  uImj  uf  the  siiifrran.  The 
mil*  shonhl  bt-  lirmly  frit:ililishttl  in  praetiti'  that  even'  (luiiblfiil  ran', 
rsi)erijilly  in  the  elih'Hy,  r^lntiihl  Ih'  trealwl  at  firxl  :i.s  a  fr.icture,  anti  all 
thenntre  »ri  if  the  violence  has  Ikh-h  eomiKinttively  slight,  sneh  a?>  a 
tiitnnible  ur  u  fall  wltile  \va]l\in^.  It  has  l>een  ^uid  that  the  [Miln  i>f  a 
riintn.'^iiin  or  r^pniin  i;*  inth>t  nuirked  on  ninvinj;  the  limb,  that  of  u  ima- 
tiire  on  tryinjj  to  bear  the  weijrht  of  the  biwly  npon  it;  bnt  even  if  tlie 
^latenient  is  aeeunitv,  which  1  doubt,  it  wonlil  l«  very  inJudieioii!>  tu 
niake  the  test,  for  if  fraetnre  i»  pri'scnt  the  etlbrt  to  itmr  the  \veii;ht^ 
ii[x>n  the  limb  woiihl  In*  likely  to  s<-purate  the  fractnrcil  purfaws  and 
incretLse  the  'llsplaei-nienl  and  the  ehnnees  of  failnre  of  union.  If  the 
injury  in  not  a  fnictnn:  the  n^st  mid  even  IJie  ountinenient  to  be<l  cuii 
do  iH>  harm  Hn<l  are  but  a  small  priee  to  yay  fur  the  avoidance  of  tlie 
gnive  risk-s  involvcil  in  the  neglect  of  the  preuiutiun  .-wj  long  as  it  is 
puK-^ible  that  the  injury  is  a  fraetupo. 

The  exaniiualion  lihoutd  be  din'<'ted  lirtit  to  (he  history  of  the  ease, 
then  to  the  funelton^  t^t  the  limb  and  the  |>aiu,  then  to  iU;  altitude  an*! 
length,  the  contlitiuu  and  height  uf  the  tnteliaiiter,  and  the  deprcKHi- 
bility  of  StsinKtV  K|KU!e.  If  any  doubt  then  remains  the  limb  may  l>c 
gently  nitated,  in  order  to  judge  of  the  degree  nf  eversion  and  of  ita 
uiubility,  and,  if  dtnirwl,  to  estimate  the  nuliug  of  rotation,  and  perbu|tt> 
ineidenuilly  to  elicit  ert'piiu&. 

A  ptwsible  !timm-'  of  error  in  the  existenee  of  a  former  fnielure,  or 
of  a  defoniiing  or  dry  arthritis,  to  which  a  fre>^h  contusion  luis  jnxt 
been  KU|iera<lded,  must  Ik'  borue  in  mind  when  the  history  of  the  cose 
ir.  tntpiire^l  into. 

l>i:^l<H::ilioii  is  eliminaletl  in  case  uf  cvcrsion  by  noting  the  nl»senec 
of  the  hi-iid  of  the  femur  fn>m  the  pubie  n-gion.  Tin-  exeluHon  of 
dl-^liM'utitm  Ivickward  upon  the  iliinn  in  t-.i^  of  fracture  witii  inversion 
of  the  limb  may  )h^  more  difficult.  In  diiilncation  the  limb  U  more  tixrtl^ 
it  i^  addueied  and  flexixl,  the  troehautcr  ih  promineut,  the  head  of  the 
lemur  may  iH-rhaiw  Ite  felt  iKwteriorly,and  ith  ak>u>nee  from  ihecotyhiid 
cavity  be  miigniKi-d  by  )i;il|Kition.  In  fracture  the  inversion  may  give 
plai-e  tu  everbiou  ntUr  traction  u|ion  the  limb. 

Fracture  at  a  lower  level  if*  re(r«igni/e*i  by  th«  seat  of  pain  on  din-ct 
pn^Kiuri!  and  usuidty  by  the  failurt;  of  the  trochanter  to  ttharc  in  rola- 
t*irv  movements  (x>mmuiiieate<l  to  tlie  loner  |)urtion  of  the  limb. 

Knielnn-  of  the  acx'tabidum  with  penetnition  of  the  head  of  the 
femur  int«»  the  [iclvis  haii  usually  l>e(Mi  tnistaken  for  fracture  of  the 
ntH-k  of  the  fennir.  The  meaiia  of  cliagu'>^ii>  hiLS  been  mentiuneil  iu 
Um'  preceiling  chapter. 

in  r«gard  tt)  the  differential  diagnosis  between  fractures  tlirough  the 
rw^'k  (intraeapHular)  and  those  at  the  l»a^  (extmca)k«ular)  it  ciin  only 
Ik*  raid  that  some  of  the  latter  ain  l»c  [>(»:<itively  n-eogni/itl,  iw  when 
the  inK-liaiiter  \a  »plit  or  llie  iutiltruiiou  of  the  boH  i«irt:>  atljoitiing  the 
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iuiHC  of  lilt!  iKH^Ic  \n  nitirki-(l,  anil  Bomo  of  t\w  foriiitT  ulimiet  a«  iMtbitivcly 
by  cxt'hisiMri  ai«lc'«i  by  liiL- :ij;u  of  llie  |>atiei)t,  tbe  sliglil  vtoU'iiiv,  lln* 
aliMi-mn?  of  tiiii-kciiiiig  ami  wii.'iiti\'i.'ur.'i.>  to  |in'.s.siinf  ulHirii  tlio  biij*i'  ttf 
llif  iiii^k,  uikI  tiu'  ubseiK-e  or  ilit-  <4li(>:lit  amount  of  i1h>  .sliortcniiig,  biil 
in  many  ojiscs  tlit-  <listiuction  f.iniioi  be  maile.  Thic|{iMiiii>:  abuui  (Itc 
tmclmittcr  nnU  bust;  may  bu  u  little  dcluyoU.  A mL-8tliL-hiu  makes  ibe 
nvojjiTiitinn  nf  homo  of  the  bi^ns  easier,  but  is  likely  to  leaU  to  imnecvfr- 
ciury  )iuir1I1i)^  and  lu  ineivase  tho  (li&plaeeineul. 

In  the  yoimg,  Ii^'fon-  stiortciiin^  anil  ilisability  Imve  iMrurnil,  :i  |Misi- 
tivi*  diagnusis  without  (he  ai<l  of  the  j--rayA  may  be  impo^ilde. 

Prognosis. 

In  Ihii*  niHRt  Im*  eonsidere*!  the  imniMliate  danger  to  the  life  of  the 
paricnt  riviil<-«l  by  tliL-  luvident,  and  the  ninotur  inflnencr  u|»on  the 
funetion^  of  the  limb.  In  live  y(?:in*  during  which  the  {itibli.-^hed 
iwords  (if  the  Sew  York    Hoitpital  diflerentiatf  between  fracture*  of 

iho  ncek  nnd  of  the  shaft 
Firt.  190.  lliirty-llini;    csLses    of    the 

former  wen'  nx'eived,  with 
one  death  ;  but  it*  the  iiver- 
a|re  sUiV  was  only  thirty 
dav^i  it  irt  pruliablo  tliat 
fiJly  Imlf  of  them  were 
tnumfiTivd  U*  uther  institu- 
tions within  a  day  or  two 
aftrr  their  n-i-eipl.  arid  the 
a*-liial  uiorlaliiy  wa-s  greater. 
y  A         The?  promptly  fatal  ^-usi* 

pr('>*ont  thn-e  prineipid 
forms:  in  one  the  primary 
inllaininatory  nruclion  is 
sharp,  ffViT  -it'ts  in,  the 
patifrU  befiimrs  driirions 
and  <lie.>4  within  a  fi-w  dayn, 
or  pneumonia  in  tlcVfUtiHtl 
btntu  ullcr  the  aei-ith-nt  and 
prove.-*  fatal.  In  unnthiT 
tht*  |k)i(i<-ui.  4)lil  and  IVcblo, 
Bc-ems  overwholmi'd  by  lliu 
mental  and  phy»ieul  i^hnck 
and  dies  within  two  nr  three 

rm,nlU^ft«rtor^..f.h.„.    >  ,uur..h«wln.£il.»    ''"'>"''■      .'»    .''""    *'''"'     *;:"" 

liTl«-rtn.|.hu-li'«i<Tr»wlfulu»vfUicV-IiifnmeiiUui>pon-    thf   (UllU'iit  s   stli'llgtb    iuiU 

iit]tii.i:w«ijti.i..rnR.  u«i)^  iuw»ikitiK.  iittbKLuK.)  rapidiv  wilhnni    much   in- 

flanniiiiloni-  n-artion  frum 
the  injnn*.  and  lit-  dies  asthenie,  with  mild  (h'liriiun,  and  usually  with 
wmie  pulmiiuiiry  tinu^oliilution,  HlM)Ut  the  third  wet-k.  It  is  |ttK^ible 
(hat  fat  cndioli^rn.  e.-pecially  nf  tin-  luug>i,  may  Ih-  an  tMi|Hir(ant  fat-tt^r 
in  pri>dn<'in<r  dil-*  n-inlt.  Tin*  inrtiTfurr  of  ngr  ujion  tin-  pn»gn««*i!*  is 
Vfr\'  well  murki'^l,  iheoldtT  (he  |i:ilient  the  greatiT  the  pniluibility  uf 
a  fatal  («-rmiualiou  within  ii  few  weck& 
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Ttie  influence  nf  tlie  tH^t  of  th«  fntctnro  op4in  the  pmenciKiH  in 
nvpfTt  ol'  rrpiiir  \\ha  Im'^-h  iliK-iis.so<l  nl)ovc.  Spcakinj;  p-iHTilIv,  iiniim 
may  Iw  i-oiiHdently  fXpix-tetl  iu  fnictiin-s  ut  the  Ikim-  nf  tUv  invk,  and 
]  believe  thai  il  is  iiiiieh  mure  cotnmdti  iiftcr  rmetiire  thnm^h  (he  neck 
than  has  b4'en  wipiMiAiii,  and  that  this  rref)uen('y  can  be  im-n'riaiHl  Viy 
aitpritpriau'  treatment.  But,  on  the  Mther  hand,  nnimi  tuke:i  place 
nliiH):>>t  ini'vilalily  with  fWinie  <h'fonni!y  and  « i(h  wmie  liniilnlinn  of 
nintion  at  the  Iiip ;  tlie  limb  i^  ^hnrt<■nl1l  and  eveili.><t.  and  alMlneti  iii 
is  iliniinifthed  bv  the  ^-lianp:  in  thi.-  un^Ie  of  lUv  nvt-k  with  ihr  fihafi. 
This  t^liurtenin^  may  Ih'  nli^ht,  bnt  il  caii>u>8  more  of  a  limp  than  an 
eipinl  amount  in  the  line  of  the  ishnft  d(*ei«^  beeaiiK^  a  eomjit-n^filiiry 
abditeliiin  of  the  limb  is  imt  sn  f^iisily  madr.  The  limitatiim  of  niotinn 
iri  .M'Mont  rndUi^li  tn  <'auAe  niiieli  ineiinv4-nierii-e,  bnl  ihi-  jtilnt  niav  he 
M<'nj*iiive  to  fati^riif  and  wt'atln'r  and  mav  fvrn  Iw  pi-rsistcntly  painful. 
N'cry  satihfael«»ry  iisefulocss  is  pussible  even  in  advaneeil  aj;^'. 

FailuH'  M'  union — l»ony  or  fihmii^^ — diK-h  n4tt  mt-ew^irily  nuiM>  <"om- 
ph'te  dirahility.  Therf^  are  a  numlHT  of  s|XH'inH>nr«  ttf  eomiilete  failure 
of  union  obtained  from  {tatientis  ivlio  have  made  cumii<lor»ble  Ube  of  the 
limb  for  lieveral  years  after 

the    fnuHure ;     they    ishow  F'«-  200. 

usually  complete  disap- 
|>e:ininec  of  tlie  ueek  and 
lUiKHith  opiHKing  HurfnecA 
on  the  head  nud  side  of 
the  hhafl.  One  of  Bigc- 
low'rt  upecinK'Uji  pihnwri  a 
similar  amditiuu  with 
solace; 
the  i 
wcij.'!it  of  the  lH_K]y  hav- 
ing ap|Miivntly  lieen  Ixirne  ^^i 
u|K«i  it  by  suspension 
throutrh  the  Y-lijfament 
nnd  the  obinnUiir  and  in- 
ferior gemellus.  Among 
Itttrr  sjK-cimeus  n'jforted 
with  inlen'^lint;  (h^taiU  nn^ 
two  by  KelHiul  '  and  one  by 
Urj'tT.*  Ja  such  euses  tliat 
have  Clime  under  my  oli- 
ser\*ation  the  us^-fnhu^ss  of 
tlie  limb  ha-i  been  trtiKht, 
allhougli  thert'  were  gtnid 
motion  and  little  or  no 
pain ;  the  {Hitient  walks 
with  a  nmrkeil  limp,  only 
with  the  aid  of  n  cJine  or  eniteh,  and  iiMially  Invrinp  the  wei};ht  <»nly 
inoaieutarily  ujmhi  the  limb.     Iu  the  eiLst-  pcpn-si'uletl  in  Fig.  lit?  the 

'  IMmuI     Hull.  «l«  In  Sor    Aiiat..  Mav  •^.  Ih^. 
*  Bryoe:  UlMgow  Uodkal  Joarnkl.  Jul;,  lf«£. 


nimrked    displacement    up- 
wnnl     of    the     rtUaft,    the 


ThcMme.MPnfrnm  Itchlnit.alKiwIaK  lh«  tenaeoMiK- 
nitor  teudrin  aod  tii«  bjpvftfvfibied  lufkrior  gMadliu. 

(BlUKLQV.) 
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(Miticnt  wjilkwl  williitiit  a  cane.  Tn  nth<T  cfifios  the  [Miiii  ha*  bt-Mi  w> 
larval  iiikI  cuiij.tant  that  excision  of  the  upper  fragmeut  hoit  liecii  tkiiic 
for  its  n-Iief. 

Occasionally,  esiKTiallv  in  the  oM  an*!  rhfunrntlc,  tlie  joint  reninins 
slid'  anil  |Hiinful  even  ai'ter  union  has  taken  place,  anJ  wtnieti nitric  ihe 
new  f(»rmation  of  bone  u|Kin  and  alwrit  the  trochanter  is  8u  great  tliat 
it  iiotjilily  nwtrictfl  motimi  In  the  joint. 

Mr.  Hn,-ant*3*  Ktatemcnt  that  all  \\\a  hns]>ilal  r:weti  fur  niunr  years 
(forty-two  cases,  averaj^-  aj^e  weventy)  "  went  otit  with  gixxl  an<i  nsefiil 
limbs"  indicates  results  much  U'tterthan  any  othurii  I  have  kiiuwh-d|;e 
of,  even  if  hiti  »lau Jard  of  "  guiMl  and  tisseful  "  iH  only  that  the  putieiit 
ran  kLuhI  and  walk  a  lltthr  with  the  aid  of  a  caiic. 


Treatment. 

The  attainment  of  the  ideal  uhjeel  nf  treatment — renturation  of 
form  and  function — is  nirely  to  be  ex|)ecleil  or  even  hou^hl ;  the 
lack  of  (tonlrol  of  the  up|R>r  fragment  and  the  destruction  of  ix^wv 
hy  ern.'ihinK  prevent  the  rej-timttiiin  of  form,  while  the  proximity  or 
involvemeiil  of  the  joint,  combtneil  u.i  it  n.sually  16  with  advanced  a^', 
insnreH  litnitatitm  of  function.  In  addition,  the  dau};er  to  life  in  weak 
and  aged  patients  from  measures  which  cause  jiuin  and  instii-e  rijjid 
wtniincmeat  i^  bucli  ab  to  forbid  in  rtuch  cainv  the  ii.sc  of  raean.<t  l>y 
which  alone  the  displace  men  t^t  could  Im>  tiirrecled  and  riometimet^  even 
of  those  by  which  union  h  to  be  nought.  The  firr-t  indication  i-i  to 
Nive  life,  llic  &ucuud  to  get  union,  the  tliirtl  to  correct  or  dimini.Hh  di»- 
plaeement.s. 

Tlic  vita)  indication  oAen  forbids  the  use  of  an  autesthelic  to  complete 
the  diatrnosiA  or  to  correct  the  dLs()lacenienl,  even  if  either  .>j}iould  lie 
d(M'me<r  very  di-p)irable,  and  ^imetinies,  as  when  pulintmary  or  lieart 
di»cfttie  is  pre.**nt,  even  prevents  the  reeundM*nt  por^ition  and  cnnse- 
ipiently  the  une  of  meaui*  of  retention  which  other^viK;  would  be  chosen. 

Koduction  of  the  displacement,  which  is  ntit  nnly  de-tirablcand  prorxr 
but  i\\m  (r^Hcntial  to  rejKiir  in  nuiuy  fnictures  of  the  ucck,  may  \k  <u.*- 
a«lvanta^*ttus  in  othent,  ami  et^iiecially  in  fiueturrs  at  the  Iiom;  with 
iTU^hinjr,  bcf-anfte  it  would  inereaf*e  the  ditlieulty  of  rejMtir  by  erealinp 
a  gap  In'tween  the  frajnucnt-*.  Thus,  if  the  angle  i)f  the  nt-ck  with  ihi* 
hliaft  hart  iMt'H  diminislieil  by  crushing  at  the  I<hv*t  |<arl  of  the  luvk 
(Fiir.  130},  or  if  the  posterttir  |tortion  lum  Ihm'u  r>imilarly  <'rushed  (I'lg- 
178),  the  correction  of  the  displact-ment  (nhortening  In  the  first,  eversion 
in  the  »eeond)  would  Hejwnile  the  fracluretl  surfaces  h>  far  as  to  cndaiw 
^r  union.  And  the  forcible  breaking  up  of  a  tight  imjiuctioii  may  als4i 
endanger  rc|Mir  by  crwitiug  a  mobility'  lietween  the  fnigments  which 
it  may  be  diflicull  to  e«iutrol  by  appamtua.  As  the  pre*ience  or  absence 
of  light  impaction  or  of  crushing  cannot  often  l»e  recognized  with  cer- 
tainty, and  ws  the  i>oD8e<pieneec>  of  an  uncorrtH'teil  displacement  are  not 
serious,  it  has  h)ng  Im-^'u  the  nde  of  practice  to  make  no  attempt  t»i 
correct  cversioa  or  slight  shortening  ami  to  seek  only  to  pn-vent  (heir 
incresMr.     In  markeil  shortening  and  in  mott  fractun^s  through  the 

■  UrT«nl :  Ijuicvt,  liMO,  vvl.  f.  |>.  KM),  uid  Brlttab  U<:<liuil  Juurnal,  CkL  iH,  istO,  i<.  s<iU. 
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npck  tho  limb  ran  nsiially  bo  drawn  down  onsily  to  or  nearly  to  it«  full 
K-iigtti,  1111(1  liiis  titiK-h  nt  li-a»t  in  certainly  iH'rmis.sible.  Kun-ibli'  ixtrn-o 
tion  iimJcr  *ibcr,  rixx^'nimeniliMl  }>y  Sn^nn  ami  n'l-cntlv  a^ain  by  Snilliani 
and  Wbitman,  <4h(iultl  In*  Hntitt**!,  m  my  opininn,  to  tlie  rt^latively  young 
and  robust  |mtii.Mits.  Wliitman's  jtrupiksiil  to  nlKluet  the  litnb  under 
aiia-^tlu^^iii  until  tlic  Inn'tiantcT  ri'sts  ii^intit  the  iliuin,  and  tlii>n  tn  force 
tlir  alHlui-lion,  nsini;  tlic*  trocliaiitcr  as  ii  t'liltTiini.  so  as  to  reestablish  tin? 
original  angle  between  the  Ui-ek  and  the  shall,  does  uut  eonmu-nd 
i|jtf>ir  to  nie.  So  far  a:*  I  cnn  analyze  tlin  nie<'hanieal  enmlitionit  and 
foresiH*  the  effects,  the  promifiei*  fieem  to  me  illusory  uuil  the  dangers, 
al  lc-u>it  iu  the  ii^\,  serious. 

Itetenlion  lian  ftir  its  object  to  maintain  tlie  [Ktsilion  nf  the  limb 
ajridusi  the  displacing  acti<»n  of  the  nuiseles  and  jrntviiy,  tn  keep  the 
fraetTire<l  siirlaeei*  in  contact,  and  at  the  simie  time  to  {tcrmit  a  certain 
^•nenil  freedom  of  motion  to  (he  (talieut  vvbieli  uill  faciLilalt>  the  att4>n- 
tums  m'c<>ss:iry  to  mrat  hiit  want><,  pnwerve  cleanliness,  avoii)  )>eibson>!t, 

Flo.  201. 


.-*o 


^^!K^^W^j( 


ltodccn*>  itup«ii<lvil  a|«llnL 


ami  diminish  the  ^neral  ill  efTeelH  nf  restraint  The  means  emplnyetl, 
in  their  nnler  of  frei^ueney,  are  rontinnous  tniction,  inutiobilinilion  by 
<^p!inU  with  or  without  dinvl  prestiun-  w^>n  the  trochanter,  and  lixalioii 
>if  the  fraj^ients  by  nails  or  sninnw. 

It  ha.s  Innjjf  been  note<l  that  sat  if?  factor)-  functional  rcsuUi*  can  Bonip^ 

timm  Iw  obtained  by  niniple  n*sl  in  lie<l  for  a  few  weeks  with  only  m%A\ 

Dpp<»rt  for  the  Itndi  as  can  U'  [riven  by  cushions  or  a  lonjr  side-spliul 

ritlmut  tntciioii  or  u  doiibli-  tneliu«-«l  plane,  but  it  is  always  ailvisable 

Mid  •)«imptim<s  alisidutely  necessary  to  u»« means  whieli  will  nhin*tjurely 

givv  the  neeesf%arv  immubiliKilion  in  the  pnip«r  p4u<itiun. 
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CantiniiniiR  Inrtiitn  (iiii  Ih-  iiiaiU'  I>_v  wciglil  anil  piillev  (Buck's 
pxtcnsion),  nr  liy  lliwlji^n's  AiispfntiMl  sjilint,  or  in  cnmlii nation  wiili  a 
loiter  >^ii]e-s|>lint  or  hip-snliut.  The  ^lt■U^il^  of  tlu'ir  np|>li(iiti(*ii  nn- 
pivcn  in  ('liaptcr  VII.  If"  Biu-k's  rxlvnt-ion  in  iistil  tlie  ti^it  ami  l«v 
sliotild  lit;  upon  a  VnlkniannV  slidiajj-n-^t  (Fig.  44)  to  pii)moU;  com- 
fort utui  op(ji»c*  t'VtTsion  <it'  tlie  linih,  amJ  a  simill  tinn  t-nshion  ^hnnld 
1m*  ])lawil  lH'liitnl  tlic  tnximnter,  Dinvt  prnrwun-  ujmhi  llir  outer  ii>|i«ft 
ol'  tlic  troulintitor  to  pri'ss  the  fmgiiient*  togetiier  can  bi*  nuiili?  I»y  a 
{kiJikvl  Imnil  alKiut  tlit-  [it'Ivis.  The  wcijrlit  varies  from  five  or  Ini 
|H)iintlK  in  the  old  lotitWn  or  twtmty  in  tho  yonii^a<)nU.  It' Ilixlp-n^s 
t^nlint  {Fi^.  201)  is  usod,  tlu;  ti-artiou  can  ho  mailo  ^reat^T  or  h-v«  dy 
olianjrinjr  th**  iiii^jli'  ()f  (he  Hup]Mirliug  t-onl ;  tlni«,  in  ihc  ul<I  its  npprr 
altat-luncnt  t^houlil  usually  \i*'  alioiil  a  foot  lx>yoi)il  the  vrrtinil  ^jt  a 
hcjtjht  of  ahoiit  Hve  fppt),  and  more  if  more  traction  is  dwirod.  Thn 
lindi  (<honld  swing  jnst  free  of  the  bwl,  iiomcwliat  ulMluctwl.  The 
IIod;;en  spliiiL  j;rratly  promote!*  the  patient'rt  ronifort  and  is  (p-nerally 
t«  be  preferrt^I,  I  think,  to  the  other  nit-thtKl«  of  tnii'tion. 

ITonno()uin*  makos  Iraotion  by  a  IkhhI  en>.«isinj;  tin-  front  of  tlie  thijfh 
dose  alxive  llie  knee  and  |ia^ing  across  and  bi-bind  the  iip|H'r  part  of 
the  partly  flexo«I  lej?,  tbc  thij;b  beinjj  >up)Hirtcd  in  a  wire  j;nttor.  The 
lej;  «ml  foot,  thickly  wrapped  in  t-ollon,  rest  on  n  chair  l>esidc  the  Uil, 
or  in  II  gap  nmdtr  by  cutting  out  tti«  lower  jvirt  of  tlie  nmttrcM  on  that 
side. 

The  <.>ombination  of  continuous  traction  and  ininiolilli/Atiou  bv  a 
splint  if>  cUwtwl  in  varioiKi  wayri.  The  older  melliod  wan  ihe  long 
single  or  rloiible  aide-s]>lint  with  clastic  traction,  as  shown  in  Fig.  48. 
Its  objectionable  feature  is  the  general  restraint  and  immobility  which 
it  iin|HiHes  and  which  the  aged  iht  not  Ih-iip  wvW.  Lighter  anil  t^liorter 
ttplinti4  with  a  [terine^d  ban<l  for  counter-extension,  and  with  traction 
by  screws  anil  springs,  such  aa  ttiut  ^liown  In  Fig.  50,  are  freer  li-oni 
tliis  objection. 

The  various  metal  splints  designed  for  use  in  hip-joint  ilisea.'w'  have 
of  late  CNonc  into  sonic  use  in  the  tnvilmenl  of  these  fraelurcs,  and  this 
UB4!  might.  I  think,  bi-  :idvantngr«tnslr  extendtil,  ciTlainlv  in  ihc 
younger  cjiscf.  I^uch  an  ap|iaratus  can  be  useil  simply  for  imiuobili- 
zation,  as  in  tlu-  Thomas  splint,  or  conibintil  with  tnictlon  in  the  UMial 
manner.  With  its  aid.  especially  if  suppk-nu'tited  by  :i  jK-lvic  Imiid 
or  a  \Kn\  to  pn'wi  njion  the  tro<?bantcr,  the  |i:Uicnt,  if  not  too  old  and 
feeble,  oin  lou'e  tlie  bed  by  the  fourth  or  fiflli  week,  pnnielimes  even 
earlier,  ami  g"i  alxml  on  crntcln-s.  Shatter'  has  re|M)rled  txro  very  inler- 
csling  and  sut^rcstive  wises  in  which  by  tlie  aiil  of  fucli  a  .-plint  with 
tnietioti  and  tnichanteric  pn>.ssure  he  obtainiH]  [tthnI  union,  although 
tre:ilmeut  was  tK*gun  in  one  three  months,  in  thi>  olher  nine  monllia, 
after  the  rereipt  of  the  injury.  In  his  first  eaiw  the  trorhantcrie  prcw- 
urc  w:w  made  by  a  pelvic  biuid,  in  the  w'wind  by  n  tonrnitpiet ;  it  oonld 
Ih*  iticrcnsed  ami  dtniinisbe'l  at  will  ami  was  iMtrne  without  discomfort. 
In  both  cTLstrH  the  fnictnn*  w:is  thought  to  be  through  the  neck  lintnt- 
cajMular),  and  the  |>atieulj«  wen*  young  men.     They  mark  an  ini|H)rliuit 

>  Mrtiiirf|iilti :   (''rwliirr*  iImi  nn  I'me*.  19IU. 

»  SliuflTrr :   Spw  Vi.rW  Mixliml  Jnanul.  **i:t«brr  «S.  t«07.  f .  5B7. 
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ndvanoo  in  the  tivntmont  nf  finlnrr*  of  union  iiml  Biipyrnst  tlip  morc^n- 
crjil  ujM-  iif  tnx'liJinliTir  j)n-*siin',  csiiwinlly  in  rrartuifs  tlm>tigli  tlit-  mvk. 
Knra^mH'nt.  tif  tin-  limb  :iinl  pelvis  in  plasU-r  ul"  Paris  i?  iKt-iisioiially 
ibiwl,  JHit  tli**  ilisootnfort  an«l  Inconvenicnw*  of  tlic  nictlioti  an?  great  and 
ailii  In  tho  (lanjrtT  to  life  in  tlif  agwL  S<'nn  uppliwl  the  plaster  to  Imth 
liniKs  ami  llif  |H'lvih  an<l  niailr  pn-'^Kiin'  liv  il  htn-l  piti  fiaN*-i>il  thnm^li 
Oil-  w»ft  jMrta  to  llio  outer  asi)Oct  of  the  tntcliantrr.  Iittt  llie  plan  \\:\*  nut 
nii't  M-itli  favor  and  :ip)H>:irs  to  W  distincily  infiTior  to  tlic  long  truclioa- 
splint  and  protwupp  liy  n  pirdU'. 


Kio.  202. 


Fi».  203. 


IVIM^tMrnU'ric  rnb-ttiiv     (KocnKR.! 


PmiviclMnu'ri*'  ftiu>riir«.    (Knmni ) 


Tlif^  npiNkn^nt  iidviinlagr'  of  a  dro^infi^  timt  permJtif  tho  itaticat 
pniiiiplly  to  leave  (lie  bed  iw  illusori'  in  niotit  e:isct»,  lor  the  [xilieiilM  :irt' 
iiMt  old  uiid  fti'lite  to  pnttit  by  it;  i\\yy^  tliat  may  MH^ia  to  neetl  th<> 
cluinp*  nitist  tire  ilie  liti-it  idile  to  make  it,  in  the  others  the  ^iiiii  dm-s 
not  swni  to  me  to  niniix-iisati-  for  tho  ri-k.  In  fraelupcs  throiij^h  the 
nerk,  and  in  othen*  in  which  tho  transformation  nf  the  Iwrnd  of  iniioii 
into  b<ino  is  rlelavi-d  -iiich  n  dn**>in(f  has  jrivat  advantajr*^.  fitr  il  |M>r- 
initrt  the  patient  to  leave  the  bed.  siv  in  the  w-ojnd  or  thinl  nionlh, 
without  interruption  of  the  inimobiliyjilion. 

'Hie  attempt  to  He«-nre  anion  by  n|»oratinn,'  in  frr<h  as  well  as  in 
old  ca»r!i,  lia>>  Ix-en  made  many  time;*  mw^  l^ni^^'tibi-ek^  fir<(  and  nnsnc- 
rr«afnl  one.  The  fir^t  mieop.as  xvax  pot  hv  Franx  Konip  in  isTaby 
poMinp  a  metal  hin  Ihrouph  the  troehaiilcr^  nei>k,  and  head,  and  most 
»lil»^'qneiit  "iieslinve  l»ren  p»t  In  ihe  fiainr'  wtiy. 

'  K.iniL-.  l"1iinmtl<-.  Sth  ?A..  vol.  3.  p.  ■>*■.•;  I^TtOa.  Brit.  MM.  J-^um  ,  All■.2^^  I'M*; 

<  "        ,  \t»rrh7.  I*»i:  U.tniiitt^r.  r.'HiniU.lutt  mrChir.  Jiinr-rl.  !*<*»:  Wvyvr.  Aiinnk 

'  ■  ■■■.  iHKt;  K'whi'T.  Wlilnii.vr  FrKknirfuriiiKii,  |>,aii:i;  Vm  nisii.  Aiiiml«<>rstin{.. 

>  '■'II;  Priu    Rimiir,  An-fa.  fiir  ktiri.  Cliir.  *•*!.  Trt.  p.  T^^i:  ^-liliuiiti-.   Il>id., 

'■  p-W:  V4tii|1iftit,  Aai.  Juum,  UmI.  M<.1.,  Man-li,  l'.in7,  |t,  atv>;  U^n,  /.(Ibkll 
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The  weight  of  opinion,  to  judge  from  the  published  papers  and 
reports  of  (liscussions  in  various  surgical  societies,  is  strongly  in  favor 
of  abstention  in  fractures  at  the  base  of  tlie  neck.  The  occasional  suc- 
cesses obtained  in  old  cases  are  matched  by  those  obtained  by  splints. 

Jn  fracture  through  the  narn>w  jiart  nf  the  neck  the  question  is  still 
an  open  one  and  presents  itt^elf  in  two  forms :  Shall  the  attempt  be 
made  in  a  fresh  fracture?  Shall  it  be  made  in  an  old  fracture  or  shall 
excision  of  the  head  be  preferred  ?  Here,  too,  the  weight  of  opinion 
has  been  decidedly  against  ojwration  in  fresh  cases,  and  seems  to  be 
fully  iustific<l  by  the  known  pathology  of  the  injury  and  the  Iwiief 
that  the  preservation  of  the  blood  supply  of  the  head  Is  essential  to 
rejwir.  iSuturing  the  periosteum,  if  it  lias  been  torn,  cannot  be  ex- 
[MK^teil  to  restore  this  bhxxl  supply  suHiciently  soon  an<l  abundantly  to 
do  any  gootl ;  and  if  tlic  i>eriosteuin  has  not  been  torn,  suturing  of  the 
Itone  is  su]>eriluous  and  correction  of  the  angular  displacement  will 
only  o|)cn  a  gap  on  the  concave  side  which  will  iliminish  the  breadth 
and  consequently  the  strength  of  snob  union  as  may  be  obtained. 
Fritz  Ktinig,  after  four  attempts  at  late  suture,  got  a  gofxl  result  in  an 
early  one  and  obtainc<1  the  specimen  a  ^*.'w  months  later.  He  fouml 
firm  union  {Imny  ?)  in  fnmt  where  he  had  sutured  Ixine  and  wriosteum, 
and  a  gap  I>cbind  where  he  had  placed  no  sutures,  jind  on  tlie  strength 
of  this  he  argues  for  oiwrntioii  at  tlie  end  of  the  first  wwk  and  for 
suturing  all  around,  attributing  the  gap  to  the  absence  of  sutures.  Jt 
cjiu,  with  greater  plausibility,  I  think,  Ix*  chargcil  to  correction  of  the 
displacement.  Tjate  attt'ni]>ts  to  get  uni<m  have  giv<'n  few  results  that 
can  be  called  even  mo«lcr!it<'  snccoisscs,  and  Konig's  opinion  that  if  it 
is  to  be  done  at  all  it  shouhl  be  done  early  is  doubtless  correct. 

Kxcision  of  the  head  '  in  old  eases  for  the  relief  of  jwin  and  improve- 
mcut  of  function  has  given  a  number  of  gooil  results.  For  the  at- 
tempt to  get  union  and  also  for  excision  Fritz  Kunig  n-commends  the 
anterior  ap])roach  bv  an  iiicisicm  between  the  tensor  vagina?  fcmoris  on 
one  side  aixt  the  n>ctus  antl  sjirtorius  on  the  other.  Ito  and  Asahara,  for 
excision,  used  the  posterior  route,  the  LangcnU'ck  iir  K<H*her  incision. 

C.  Fractures  Through  the  Great  Trochanter  and  Neck. 

(Fractuni  rertrocbantericji,  Kocher.) 

This  class  may  l>e  defineil  as  comi>oscd  of  thos<;  eas(^s  in  which  the 
line  of  fnieture  Ik'gins  at  or  near  the  lower  part  of  (he  junction  of  the 
ni'ck  antl  shaft  and  passes  thmiigh  or  close  Ix-low  the  great  tnwhanter, 
dividing  the  bone  into  two  parts,  of  which  tlie  u|)|M?r  is  fornnnl  by  the 
head,  neck,  and  uj)|M'r  part  of  the  trwlianter.  The  line  of  fractun- 
may  l>e  oblique  from  within  otitwanl  and  upward,  or  from  Im'IuikI 
upwanl  and  iorward.  The  line  of  division  iM'twi-en  thes*^  and  the 
snbtrochaiiterie  fractures,  the  highest  of  the  fnu'tnres  of  the  shaft,  is 
marked  by  the  trochanter  minor,  wliicli  also  establishes  an  im]M>rtant 
clinical  ditVerence  de{K>i)ding  U{»on  the  action  of  the  jistuLS-iliacus  wbicli 

'  Unwi'.  Mr>il,  KiTiinl,  vol.  1 1,  p.  ;m1|  ;  Fritr  Kmiic.  CliiriirKio,  v«I.  S,  \t.  252;  Ijpjftrs 
A'tiiiiinc  itii'-«l..(>i't.  IT.  I'<!>1 :  IVilKin,  AnimlN  of  Siir);.,  Ki'b..  I!HN».  |i.  \A\X\  lio  iind  Amtiant, 
IViitni'lii-  Zritst-hrirt  fiir  kliii.  Chir.,  Tnl.  7n.  \t.  I'Jl.  7  rawh;  Frit/  Kiiiiii;.,  \t<e.  rit. 
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!!»  altnchwl  thereto.  Its  action  in  frncttin's  lielow  that  point  i-i  to  flex 
the  ii|i|KT  (rn^nienl, 

Th<_*  injury  in  luit  a  conimon  one,  anil  the  recordwl  r-jH^i-inicnn  are 
few.  To  thoRf-  (Icfirrilxxl  in  the  fir«  inJition  may  be  ncMeil  thnv  from 
tJie  miiMmm  of  Trinity  (_Ville>re.  l>ii)jlin,  sliown  by  Itcnnett '  to  tlie 
Urili^h  Mi'dical  Association,  and  five  (letxTibeii  ami  fipin-d  by  KoehT 
The  iltnstm(ion»i  of  Kenm^tV  are  ro  inJistiiictly  print4>tl  that  i\w  lU'tuilx 
are  not  recit^ni/jihle ;  in  two  of  tlicnt  the  fniotiire  a|U)ears  to  have  ex- 
tended down  the  onter  |>art  of  the  shaft.  Kocher's*  e|»ecimens  show 
marke<l  anf^ular  deftirinity,  a|M>.x  f(»rwnrd,  an<l  sotne  diminution  of  the 
anyli'  of  the  neek,  addnetion  of  the  shaft  (  Tips.  202  and  2tl"5). 

The  nidy  one  I  have  st^en  ditferwl  notably  from  the  typo  form  in 
that  the  liiieof  fnicttm'  \v:ls  very  \o\\)z  And  iiMii|ue,  t-xtendin);  from  the 
top  of  the  tnH?hantrrdo\vnwanl  and  Inwanl  to  a  [toint  whicli  I  thought 
was  well  below  the  lesser  tnn^hftnter.  IJecnnw  of  persistent  displni'^^ 
ment  ami  some  niioertainly  ofdinpiusis  I  exiK>sed  the  fnieture  by  an 
anterior  incisimi,  bnt  did  utit  uncover  its  Iowlt  end.  The  |iciticnt  was 
fi(W  ye;irjii  old,  and  reeovenil  with  little,  if  any,  shi>rt<'ninj;. 

The  nut'lianJMm  apjH-jirs  to  Ik;  foreible  extrusion  (iMjssibly  aUluction) 
of  the  limb,  in  whirh  movement  tlie  mnik  and  trochanter  are  Hrn>sti>il 
by  the  Y-lipoment  and  the  fracture  takes  place  Ix-low  or  throug^h  its 
lower  attaehruent. 

The  cliami'terifitie  symptom  apiMiirs  tn  l»e  the  pntniinence  of  the 
nnple  In  front,  with  jmin  on  pressure  at  this  point  ami  jwigjiibly  with 
immobillly  of  the  (riK-hanler  and  crepiliis  when  the  limb  i«  j^Mitly 
nitiitod.  iShm-teninjj  and  eversion  are  present,  the  latter  due  to  inu»*- 
rular  relaxation  am)  lo-^s  of  control  of  the  lower  fnipmont.  Tn  mv  ease 
the  IrtK-^hantor  \va«  pnttuinent  and  ev<^rsion  tnarkwl. 

Treatment.  The  (reatment  is  iiiiiuotiili/-ition  with  Inirtion,  but  pn>f- 
enihly  with  nmre  th>xioa  of  tlie  hip  than  is  usual  in  fnuiture  of  the 
neck. 

D.  Fracture  of  the  Great  Trochanter.    Separation  of  the 

Apophysis. 

Only  n  few  specimens,  not  nmre  than  a  dozen,  of  this  injure',  inile- 
jM-mlent  nf  aswuinti-d  fmclure  of  the  neck,  liavo  Itoon  re]iorte<l.  Tln> 
isiust'  ap{M*nrs  (Hinniionly  to  Ih*  a  blow  u|h)u  tht!  onter  |)osterior  purtiuu 
iif  ilie  triN'hnnltT  :  iMf:isi<)nally  musiMdar  action. 

The  fm(jnK-Ml  usuAlly  remains  attneho<l  tn  the  feninr  by  tendinon« 
and  (H>riosU-ul  lihrcs,  and  is  wimetimes  broken  into  two  nr  more  pii'eis  ; 
it  Ih  freely  movable  uixtn  the  shaft,  but  randy  it>  ctmipletely  M->[)amtei) 
fn»m  it  and  di^plnctxl  npwanl  or  luickwanl  by  the  atlaclxHl  uniseleR. 
Puthemt*  n'pirti'd  a  spetrinKn.  fouml  in  iho  dis«ectin|t;-r(*om,  with  ili.-*- 
plaj-i'ment  upsvanl  of  f»Mtr  centinietn-s.  Neck  *  demiint^tnitMl  by  in- 
eiiiiou  a  tint  Inij^rnent  on  the  «»uter  asjMi'i. 

The  fipoeimenH  of  the  st'panition  of  the  it|)ophyKis  an*  one  in  (iuy's 

'  nrniirM:  Rrl|i*'1>  M*tllrft1  .Tirnmnl.  Ortohrr  12,  IMS.  1^899. 

*  KivlKT:  I>H\4*lt.,  Fifi«.  no  ami  l-M   1.^7. 
»  t'olhrnt :  null.  <\-  U  *m-   Anm..  FrLnurr.  !««. 

*  Nitk  -  (ViittalMutI  mrClilrnmln.  IINKI.  l>   1447. 


346 


FRACrURES. 


Pm.  254. 


Ilor^ititnl  inimciim,  Kpy*s  rAm  (Kijj.  204),  ruif  in  StccwnsV  ni<-|iital,' 
|)iil>Iiii,  Hitiiiii's/  Asliioi)*s,Wil!triiiV,*  ami  I>:iiiu*U's.^  Tlu-  U-*l  tour 
ftrt-  (jiinted  fnini  l*t>lund.  Two  of  those  (Adnmi^s  ami  Stfovont*  lli»>p.) 
wort*  obtained  in  the  dissectinp-nmrn  without  liiftnry.  Jn  the  ui hens 
denth  tiillon'e<i  within  a  few  we«-l\^  nfter  i\\v  vicdenrt'  thai  \\a»  ihiui^'lit 
U>  luive  cniiaed  the  8C|taniti(tn,  and  Mas  nrereded  by  fi'ver  ami  snppiini- 

tinn  ulxMit  the  tipfit-r  part  i}f  iht-  iMinc.  In 
all  Uiit  one  (t>iiniel.s)  th(>  j^^'pttnttiun  \\:i>^ 
exactly  ahtn^  the  cpipliysi-al  line,  mnl  the 
fmpnient  \\:\*  nol  displn^'e*!  ;  il  mx'Mis  to  me 
highly  pnihahK'  that  lliey  were  eusi'?*  of 
(wleiiniyelitii*,  |Mwsihly  oripfinntin);  in  lh»* 
trail  mtu 

MeC'arthy's  ease  ti<>enm  t4»  me  ekiirly  tit 
be  o>it<»oniyelitis  nitlier  than  fnu'lun-. 

Symptoms.     The  syniptnm<>  are  li>cnl  |inin 
on  presHinxs  ami  niohility  tif  the  fniirnient 
ree(ij;ni/nbli'  if  tin'  swelling  is  not  loo  pni't- 
Mifrt  of  the  pjitionts  Iiave  Iteeii  nblo  to  wtdk, 
though  with  pain  ;  and  rotation  of  tlie  hip  w:is  painful. 

Treatment.  The  Ireatttii'iil  i^  inittiohilixation,  prffrrahly  with  the 
liinh  abdiK-ted  nnil  nitatoil  outward  to  diniini»h  the  ilisplnciitL:  acliitii  of 
the  altarhe<l  nmwles.  Loind  pres-iiire  hy  ii  tximlage  alnrnt  the  liip>4  ha.- 
been  ti.'ted,  l)Ut  in  probably  iintmfionunU 


Kniriiin'  fir  lilturtulx  nf  Ihft  lft*«t 
tnN-bHTitrr.      'IlitYAXT.) 


K.  Fracture  of  the  Trochanter  Minor. 

R#mnett'  rrpfirtf  n  s|>ocimen  of  this  fnietnre  in  iIm'  nni-^nm  of  Trinity 
(-'olh'j'e,  |)tihlin,  asscK-iatetl  with  a  united  intni-apsular  frarturt-  of  the 
nerU.  The  aoi'oniitaiiyin^  illnstnitiini  .shows  the  triN-hanter  ilftaehed 
with  a  small  portiim  of  the  shaft.  Tie  ailds  that  he  hns  rcenpiiroil  the 
fnielnn-  In  (In-  liviiiff,  hut  pivej*  no  dotaili*. 

TIte  only  other  spminiens  or  Kises  that  T  know  of  are  Fenwiek's  ami 
.futliardV  I'Vnwiek's  is  rcportoil  by  .1.  llMtchin>M)n,  Jr./:  a  Ihiv, 
Hevcnit'^'n  years  old,  1«i[kiI  it|K)u  a  ffiK-c  and  fril  hnrliwnnl,  bn-nkiiii; 
off  the  le-sMT  InK^hanter,  iip)vu^>nlly  by  the  pull  of  the  itson.>^ili:u'U8. 
Thit*  was  Vfrititil  by  ini'it<ioii.  He  dii-d  of  seitlietenna  on  the  s<-venteenlh 
ihiy.     Till*  »i|K>i'iinen  is  in  the  nniAcnm  of  ^le<Jill  ('ollcin',  Moiitre:d. 

•Iitlliard's"  |iaiiciit  w-jlh  a  man  «-i^hty-lwo  ywirs  old  and  w:u4  injured 
by  falliiijLr  us  Ik-  rose  fruni  be<.I.  Severe  ]Hiin  in  tin-  Inp  arid  marked 
evt'rsion  and  di^ibility  whieli  |H'r>tisleil  until  hi.H  di'iith.  a  fortnight 
Inter.  J>iapnosis,  fracture  of  the  neeU  of  the  fminr.  The  nutoprty  flhowwl 
a  lar^' extrava*4itifni  ot  liliMtd  in  the  nMisclev,  ihi' joint  iiml  nf<*k  of  the 
feiunr  intact,  the  lesser  ln>c-hai»ler  bnikt-n  ofl'and  adln*n-nt  only  by  a 
tit  rip  ofperiosli'iini.  "  The  uppt-r  extremity  of  the  iVmiir  shows  a  eiivily 
0^  large  ns  u  small  nut  and  pn-scntfi  a  sun->intitt<ius  ih-^>ncnttion,*^ 

'  Tranqrtlnnii  r»th'tinKir«1  Hnrirli,-  nf  Itulillu,  vnt.  vll    n.  %.,  (|iiiilnl  liv  Ih<nn«lt. 

•  lllltmi :  <»a>'-i  H<i«|.h«I  It.iK.ri*.  IS(W<.  p.  :iK»         •  A»htnit :  l^iicct,  K«h.,  l^TO.  f  831. 
'  I*iiURd:  Tntnmmi.'  Si-iN»r»n.Mt  ■■!   Kpipli >■>-■".  \'.Mli. 

*  TniiiMH'tiiiiti  loiiKlmi  Ciirli'ilLKiiT*!  H.«-i.-tv.  vnl.  «lvH.  p   17*. 

•  ItrDivtt:    [trilUh  M.-dh/il  .I.-iinirtl.  t  h-lt.lx-r  li  IrtCi   |>   rt«. 
I  lliil''Ulii«>n      itnliNli  M.'h.:tl  .ti.iintal,  Ihi'^'iiitiiT  .'Si,  |-!KI   p   (171. 

*  Jullianl  -  I'riiKr™  M.'-a.,  1^71'.  vil.  p.  rnt't. 
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2.  FRACTURES  OP  THE  SHAFT  OF  THE  FEMUE. 

TIh!  Iiifilnvsl  of  tho  fnictiirtw  oonsiiicDHl  hi  tlii.f  stx-tion  aiT  tlic  sul»- 
tro«7li:intrric,  the  lowest  tlie  HUpnie<m<lyIoul  ;  iiitereimdvloul  <'r  T-fnir- 
tiircs  will  Ik'  duseriliod  in  llie  follnwiii);  section.  Ex»T|itional  and 
irrcpnlar  forms  are  <»ccas*ionalIy  JM-en,  spiral  and  ol>lit|tie  fpactimi*  in 
whitrli  ihe  main  line  or  a  fissure  po!*t*c8  from  the  upper  |Mirt  of  the  f^hafV 
Ui  tlie  neck  and  the  troehanler,  and  fveii  in  which  the  upper  fragment 
haH  Ih^pm  hplit  liin^itudiitally  through  thi-  trot^hanter. 

C&nsea.  The  e-iuises  of  fnictiiiv  are  direct  and  indirect  violence  and 
musciihtr  action  ;  see  Clmpter  111. 

Pathology.  All  the  varietiesof  fracture  that  may  occur  in  Ion|^  Iwrnrs 
are  mft  with  in  t!ic  femur,  but  in  the  prcat  majority  nf  ftv^o^  the  fme- 
Uirt-  is  oblifpicand  often  extremely  m,  the  oblitpiity  usually  cnrrrs|iond- 
inp  to  the  uortnal  curves  of  Ihc  Imuic  ;  that  is,  in  tlu*  midillc  [nirl  of  the 
bone  it  runs  fnttn  lM>hind  forwanl  and  downward,  and  iu  llie  npjwr 
thin)  forwanl  and  ontwanl.  Transverse  fracture  is  rare  in  ndiilt«<,  but 
more  eoiumon  iu  chihln-n. 


Pio.  2(Wi 


Via.  30«. 


VfSctnrvafUw  up|wrUilr4cif  tb«  iFinnr;  union 

wuti  cTMi  dlfplMtSMBL    (A.  Ouonat.)         TnituTcneftttptnn>nrthr  rrmur.    (Onur.) 

Tlie  ilinplaciNnent  is  marked,  and  is  ihe  eflt'cl  of  the  fnicturiiip  cause, 
of  the  <*ontnu-ti(in  of  the  jH^werful  nul•^ch-s  of  ihi-  thi^h.  and  of  the 
swelling  of  the  limb  lH'iK".ith  the  fjL^Ma  by  which  it  is  bnmdcned  anti 
MlHirteniMl.  The  lower  fragment  usually  (Mt-^ses  behind  and  to  the  inner 
nitip  nf  the  upper  one  and  is  .tometimes  rotntei]  ontwattlly  ;  in  addition 
llivTD  U  an^^ular  ilisplacfnient.  the  aiiple  usually  iK-iii^r  dint-hil  forwanl 
or  fiirwnni  and  outward,  but  t^uuctiines  buckuani  or  inward. 
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Inclinntion  forwanl  ami  oulwanl  uf  the  lower  en<l  of  the  upper  frap- 
incnt  after  fnirtiin'  in  ihi'  iipp<'r  ihinl  i*  the  rulf  ninl  is  mainly  thie 
to  mii«Milnr  aolion,  the  contraetinu  uf  the  gluteal  iniiseleft  ami  the 
psfMiA  upon  the  upi»er  fi-agnicnt  ami  of  the  athlut^ffl  and  the  flexors  of 
the  le);  ii|Mtti  the  lower  nne.  The  teiuleney  of  the  former  in  to  tilt  the 
upper  fni^meiit  fitrwimi,  outward,  or  in  iMtlh  direetion-t;  thai  of  the 
latter  iH  tu  draw  the  lower  fragment  U])  ajj^ni^t  the  upper  one,  and  liiift 


»**"»»>* 


will  pnwhiri-  an  anjjular  dis^placement  in  any  direction  that  is  favored 
hy  ihe  lin<'  of  fraelurt-.  The  faet  that  the  dl>p)nei-nu>nl  in  »ionielin)e.« 
liiicUwanI  iir  inwanl  t\tH*H  not  di^pntve  the  iiifluenei*  of  the  nniM'le!* 
utini-heil  to  ihi-  up|ifr  fmpment,  .i.-*  li:u*  hccn  ar^^iietl ;  th**  prin>'i|Md 
aj^euey  i^  llit-  draujiij;  upwani  of  the  lower  fnij;ment,  and  if  the  fni^- 
mentrt  »re  ao  n'late^l  ni  the  seat  of  frarture  that  tlie  upper  one  ii*  pit4u<d 
in  a  different  direction  from  that  in  whteh  its  muwict*  woiihl  dniw  it  tin* 
latltT  mu?<t  yield.  In  tin*  extn'nuM'Ojw' (ihown  in  Fij;.  20ri  ii  (-m  |w 
jMfU  how  threat  the  nn};ular  dispJaiN-nipnt  and  nt  llii-  Kinif  time  tin*  over- 
ridi[i^  can  he  nuflrr  tlu-w  rireunifrtanees.  TIm-  anj^ular  <li8plmi-tiit  iit 
n(vvh«irily  proilmi-H  Hltorleiiing,  and   this  shortening  vurien  aeronling 
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tn  tlir  an|;lr  and,  the  ang;l(>  licing  the  Fcimr,  acrnnling  tii  the  ili.stamw 
of  till-  fnM'tiire  Inflow  the  in'i-k  of  the  \nfV\v.  U\  the  i«ime  r*i>et'inh-n 
outer  mUitiuti  uC  iht*  luwcr  InignK'nt  U  also  vi-ry  market].  In  tmii»- 
Vrrsi-  :ukI  Itiuthi'd  fnicttirrj^  thi-  ilisplaceinciit  may  be  hUenil  oranpilar 
or  iHitli.  a'ld  if  the  lateral  Jisplaceiiient  is  sufficient  to  free  the  frag- 
menlcj  they  may  override. 

Kxtreme  ohliqtiily  of  the  fnieture,  whidi  i^  not  iineiminion,  I«ids 
CH*ca.sionallv  to  a  ei>ni|>)ieatiun  whieli  iiiav  be  very  tnMil>k-!H>iiieaiid  iiiav 
traimfunii  a  r«iiii]ile  t'ntetiire  Intoa  roiii|ioiiiid  one,  tlie  jieiietnitioii  of 
t\w.  iniific'Ie  and  yinietinies  of  the  skin  by  the  sharp  enil  uf  tlie  iipi^T 
fnignieiit.  This  is  siM-eially  likely  to  ooenr  in  fractures  of  the  lower 
thini,  the  bliarp  lower  end  of  (he  upper  fnij;nient  ]K'rfor.itinfr  tlie  i|uad- 
riot'jfc*  or  even  the  skin.  The  ]»erfonitioii  of  llie  nuiscle  is  direett-il 
(liiwnwanl  ajj  well  as  forward,  probably  IxTau^*  the  km-e  is  flexed  at 
the  moment  when  it  tH^tnin^,  and  then  wliea  (he  joint  xa  btmi^hteiied 
mii!jcle  retrart«  upwanl  alon^  the  ffpike  of  t>one :  tluK  makes  it  necea- 
nry  to  Hex  the  knee  again  in  order  to  free  the  bone,  thus  drawing:  the 
nin^t^le  down  imxt  ili«  end.  In  the-sc  fmetures  of  the  lower  ihini  the 
low»'r  frajiment  is  s<»melime»  tilled  (presumably  by  (he  action  of  the 
ga>tnKrnemiiis)  so  tliat  its  njt|}er  end  \»  directed  <»blii|uely  liackward, 
and  it  is  sometimes  split  by  a  line  of  fracture  running  betwceu  the 
oundyles.     See  Intercondyloid  Fractures. 

Oilier  complications  are  rare,  the  vesisels  and  nerx-es  not  lyin^  in 
suflieienlly  cla^  relations  with  the  Ijonc  to  1>e  often  injureil.  ^[i'llh-r  ' 
re|XirieO  a  ease  of  rupture  k>\'  the  inner  and  middle  coat,-*  of  the  femoral 
artery  in  a  fnetnre  at  the  jiinetinii  of  the  nnddh-  anil  lower  thinis  ; 
gn.n(;n>ne  threatening,  amputation  was  done  ;  death.  And  Selenkow  * 
report***!  one  of  laceration  of  the  feniond  vein  ;  deatli  followiil,  ap|uir- 
rnily  the  result  of  iiflieinns  tn>atn]ent.  The  danjjer  is  pn-atcr  in  the 
hiwer  thinl  than  elf«where,  and  pressure  npon  the  vessels  when  they 
are  not  lorn  may  cause  g^ii^n-ne  of  tlie  lej;  either  by  its  eontinuuuee 
or  by  the  tbrruHiion  of  a  thrombus  in  <-ons4-ipienef  of  the  l)rni>in^. 

Fissures  exlendini.'  upwanl  and  downwanl  from  the  s<.iit  of  fracture 
utx'  pnilttibly  nut  infretjueiit,  i-specially  in  f^iin^hot  fnu'turei*. 

Iloitble  frtictiires  have  1hh>ii  obMfr\'e<l,  and,  aemmling  to  Malpiifrne, 
there  is  a  speeimen  of  triple  fraetim-  in  the  >[nsee  Dupnyiri'ii.  lluuble 
fraelure  should  always  be  hHiktnl  for  when  the  causative  viuleiitv  h:is 
tM'cn  (;reai.  < 'trinniinnted  or  splintered  fnictnres  are  not  inieominon, 
c»peciaUy  among  frautureti  by  direct  vioicjiee,  aud  the  spliutcrs  may  be 

The  cffiinion  inUi  the  knee-joint  which  is  nhscrvwl  so  frcf^nently  in 
the  course  of  fraetures  of  the  thi;^h  has  received  jiartieuhir  atlen- 
tioD  uucc  1H70,  when  iCoUgc,  of  I^usanue.  first  wrote  concerning  it. 
Aiiiai^  thoM'  who  hnve  .studied  it  nto^t  carefully  are  (ros.si.-lin,^ 
Bcf*gcr/ Murjolin,  Alison,*  and  Hcnnequin,*  the  two  former  attribut- 

»  MiiUt-r     iVin^lir  irir.1    \V«lirii«-Jirin.  tktoU-r  II.  IrtSM. 

■■Ht'lrnkciw:  Si,  ri'linlniri:  tiicil.  W<¥-li  .  (JrluVr  H,  \fi-*^. 

■ittiMrUti    *1tiii<iiii' •!■- rHrij'iUldu  Li  CbxtriU-.  *  Oergvr:  Thiw  d«  rftiia.  11(73. 

»  AUwin     lli^-w  'lo  l^iria. 

*  lIf>»noi|Uin  :  \*>r~  r\i ,  h.  7>f.    (Sou  ftLw  Urn  duciuuluua  in  tlte  BuUatitu  da  la  SedAU 
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iii^  it  lo  the  |xissa^  of  cTiravas(ite<l  blood  intu  the  joint,  Uic  tliinJ 

mill  luurili  U)  intfrfi-nnioc  witli  tlie  rt'tiini  vi-iHuif*  rireiilKtion,  arnl  (In- 

Iu.-.t,  ill  t-ouiniim  with   VcnitMiil  and   nthfrw,  to  an  .'iK^rwialiMl  spntin. 

OtJirrs  again    hnvt-    sought    the   iiiiih-   nf  th<; 

Fiu.  aOf^  cflu^ions  uutej  in  llie  later  [K-rioii^  ul'  tlic  niw 

in  the  proh)ngtMl   imniohility  nnri  the  cxt^mlod 

iMtsiliiui.       An  npprtHniihh?  etVnsinn  niakr^^  it« 

npiH'jininri'  in  a  nuijority  of*  the  mlvcs  widiin 

the  fir.-t  three  d:iyis  toMowin^  xUc  injnry  ;  it  i^ 

UiiiM  immipt  in  eiiih)n>n  unil  when  the  fnie- 

ture  is  in  the  lower  third,  and  is  iiKinM-omnion 

after  fracture  hy  indirect  than  after  fraelnre 

Itv  direet  vioh-nee.     It  disap|»nirs  pr^*ni{)tly  in 

efiihJren,  more  slowly  in  adults,  and  may  pcr- 

hist  for  yonrs. 

Symptoms.  Tlie  Minploms  are  jwin.  lo.*.*-  <tf 
function^  olinomud  nioliility,  deformity,  and 
erepitns.  As  the  hone  is  deeply  placeil  nnder 
thick  muscles.  irn>;nlarily  in  its  outline  can- 
not he  ree(»gniz4**l  hy  the  touch  ;  an};nl:ir  dis- 
placL-nient  can  ofi<*n  he  nwlily  ree«iKnize<I  in 
thin  patients  hy  the  eye,  but  the  melhotl  of 
cxBUnnation  which  renders  the  liest  st-rvio*  in 
this  re«iK'el  is  the  eomparative  ment^nrentent  of 
the  two  limlM.  The  fixi-d  {M)int8  ennimtiuly 
iisiil  for  this  pnr|»<i!<4'  art>  the  anterior  suiKrinr 
ripiiuMis  priK'i-ss  «if  the  ilium  and  the  tip  of 
Ilie  external  n)alleo]i).s  ;  llu-  ruk-;*  for  making 
tlicise  mcaiiun'tiifiitji  and  the  preiiinlion.'*  to 
JLTrZi'lXrlt'l:  l*  Uk,.,,  t.>  K'-m  api„s,  nrn,r  Imv..  !«... 
»i.ni.irr,  :.  imhi<«  h.iiK  ku'1  givcn  in  Chapt4-T  I A  .  and  ni  the  pniiilinir 
ikMrly  I  iiii'h  wMr.p'.iiu"'**'^    .joclitm   n(  tluH  elinptcr,  psi^e  ;i2'.t ;  the  uipit:d 

inmi'il  riiiTiiOt'U-ty  niaiiit   n»     »,  t  •  1        1  1     -  111 

the  «une  angle  with  the  pelvis,  aii'l  the  l»e»tt 
nietliod  fif  doing  ihirt  is  to  xtreteh  n  Ui|>c 
across  the  abdnnn'n  fnun  one  anterior  hn|x*- 
rior  iiiai-  spine  to  the  other,  and  a  secoml  oiw 
ib«K4r»l'>ttr«corsunttHiDB.  at  ligln  angles  lo  llu;  hrj-l  fntni  its  cmirc 
Ki«i«iirt.  So.  w.)  d(.\vn\vnrd,   an.!    then    to  pla<*e   the  ankh>  ul 

c<)iLil  di^tances  fnmi  the  f^ocoiid  line.  'Flu; 
ftliortcning  may  vary  from  a  small  fmction  of  an  inch  to  6CVcnd 
inches, 

Ahnnrtnal  mo!>iIity  may  he  rreognizcd  by  placing  the  hand  nnder 
the  thigh  at  the  sus|»ccted  wat  of  fnu'tuiv  and  gently  lilting  it,  or 
hy  holding  the  np|H'r  [Htrtion  t»f  the  thigh  down  with  one  hand  anil 
gently  lifting  the  leg  or  moving  it  from  side  to  side  with  the  other,  or 
hy  oliserving  whether  the  great  trochanter  moves  witli  the  leg  when 
(he  latter  is  gi-ntiv  rotated.  The  exannnnlion  for  abnormul  mt)hililv 
ami  cn'pilns  t<honhI  Ik*  made  vert'  gently^and  i^hould  not  Ix'  prolongtHi 
if  the  hitler  iH  ntit  promptly  uhtaineil. 


long  axis  Bml  bcc«>inv  unac*l. 
wllii  iU  nrluliml  ]H-rliAU'Al 
■iirhK'c  tn  oiiiiUut  with  tlii.- 
olh*T  micntriiu.  tFljnirwI  by 
Orni.l  fhim  UiR  lliuri>aro  of 
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Proenosis.  Any  iVacturo  of  lliu  fenuir  is  a  wriniw  injury  to  Una 
extent,  tiiiit  it.s  prifjNT  Iniitmcnt  ri);ik<-s  (Hinfim>mi'ttt  to  (lie  ImkI  for 
wvt'Ril  Wd-ki'  ilcHtniltlc,  that  it  will  maki-  it  (lifTirnll  fur  a  long  lime 
for  the  {Kilii'tit  tn  ^'t  nbotit  fwu  with  orntclii's,  antl  lh.it  it  niiiy  lr:ifl 
to  khortcuing  of  the  tinil>,  uven   if  not  to  u  persistent  limp.     It  also 


Flo.  209. 


Frmi-lurc  nf  xhe  ehnfl  nf  the  fi'mtir 

fXp4)M!*t  to  till*  )M)s.-«il>ility  oi'  a  fulul  result,  (!H)eetully  in  the  a^l  and 
aloulinlic,  and  lo  tliat  of  g:uiprene  t)f  tin*  liinu  by  ruptun'  or  bniitting 
of  llie  [Hiiin  vessfls  or  by  prt'ssnn-  n[N*n  thoiii. 

A  simple  fiiu-tiirt'  without  displawnient,  or  suitably  retburfd,  will 
Usually  cunsuliilati;  in  six  or  sievvn  wii-kti  suSictL-utly  to  allow  the 
fnticnt  to  get  nbout  on  crutchi-s,  nnil  ho  will  be  able  to  Ixar  his  wciphi 
fsiffly  upon  tilt'  limb,  and  to  disi-ni*d  the  t-nitches  in  thrcu  or  four  wt-cki* 
moiv.  In  I'xccpiiiinal  rases  ihc  iH>nst>bdari<>n  njnv  bo  tlelaycnl,  ami  it 
hnpiK'n,'^  oi'cjisiunally  timt  a  sofondary  fracture  (K'curs  soon  aftor  the 
[Mrtiuitt  tirst  leaves  hiit  IkiI,  Uitnallv  in  coiLscijuenec  of  a  fall. 

I^IdHt  authoriticii  assert  that  an  ublttpic  fnu'ture  of  the  shaft  of  Uie 
fnmnr  cnnnot  be  cure<!  without  some  itfrmanent  shortening.  Sinee  the 
time  of  Dc&'iull  the  poK.«ihiIitv  of  a  iN'ltcr  n>suli  h:ut  Ihi'u  <'lainie<t  by 
ilitTen*nt  snr^-'ius,  and  for  ilifrereiit  dn-ssinn'S  but  no  metluHl  lias  vet 
won  a  p'ltrnil  ae<-ep(atie<>  of  il^  I'laiui.  Whili*  there  i.**  no  n-n>4>n  ti> 
floiiht  the  jMLsciibiliiy  of  a  union  Hiihont  short^'uing,  and  while  I  U'lievo 
Mich  anion  lias  btvn  oblnined  in  some  e;i>e.s,  [  do  not  ttelieve  there  is 
any  method  of  Ireatmeut  which  e:iu  l>e  de|N*uihHl  u{hiu  to  H«H;nre  it  in 
any  j;iv4'n  i-iXM*,  fiir  it  cmi  never  Im-  known  in  advaiK'e  whether  or  not 
the  fjotient  will  be  able  or  tractable  en<iugh  to  support  the  traelion  and 
preHrture  neeef^uy  to  suewsa.  8ome  surgeons  have  chiinied  an  at-tiial 
ftlon^cation  of  the  limb  by  the  urn:,  of  n^ntinuoua  traelion.  Altlion^^li  a 
certain  <hmbt  U  thrown  over  sueh  a.*«KTtioni«  hy  the  acknnwieflpil  <litH. 
culty  of  nlakin^  nc^^'URite  nieatiuremeut^,  ami  bv  the  iMis^ibility  of  a 
pn-vioiHly  exi-lin^  iiuoimlity  in  tla*  lenj^th  <»f  the  lindis,  the  vKt-nr- 
n-nee  is  not  iinporssible,  lutwever  inipnilmbli-  it  may  he. 

The  per^ricienei'  of  some  shortening,  even  an  iiieli,  <Kr's  not  nw-essnrilv 
ntiiHi'the  [laiient  to  limp,  sin«^!  it  may  U-  eon))K<n<inte<l  for  by  an  inelina- 
timi  of  the  pelvis.  The  ri(;idity  in  (he  knee  I.h  likely  to  ^•e^^t^t  for  a  len^tli 
o(^  time  dial  i>  gniiler  if  the  liattent  is  older  unil  of  a  rhetimatie  habit. 

Tbt*  pn>)^i<-isis  in  n)nt|Kiund  fructure^  is  jiurtieularly  grave  when  the 
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iiijnry  has  licon  |>rotliicc<l  hy  iHn*<rt  violrnrc  ;  aiul  in  a  fracture  ufboth 
tlii^lis,  (Kirtii^-ntarty  if  oithor  iH  compound,  the  shock  ia  iiaiially  ao  great 
a«  to  put  ihf  jKiticiitV  life  iu  serious  iliuiger. 

Treatment.  Tlii!  Jivs^inpj  rmw  in  tiM*  fur  tlie  Lruitrnvnt  of  fniiture 
uf  the  bhal't  of  the  tV'iiuir  tire  HiickV  cxtcnt^ion,  Hml^-n's  f^ur^iK'tHltfi 
splint,  tht!  long  gidc^pliiit  or  the  hip-»|>lint,  usually  with  tniclinn, 
CMCUHement  in  plaster  of  I'arts,  and  the  donhle  inolin*^!  plant--.  All 
have  bwu  dt'serilK-ti  iu  detail  in  Chapter  VII.  It  remains  oidy  to 
n<itf>  tUeir  >ipiTial  ativuuliigew  and  indiuitioii.s. 

TllK  M>sn  mi>K-si'i.iNT  wiTiiorT  TKA^THtS  should  he  us<h1  only  as 
a  tein[N.irary  da-ssing  during  tnuisptjrt  or  for  a  few  davs  at  first  when 
the  (viuditiou  of  the  [uiticul — deliriuiu,  shock,  assouiatwi  injuries — om- 
tmindic-atcH  one  whit^h  wotdd  not  Ih>  r^ulVuTiently  reHtraining,  or  the 
applie^ttion  of  which  Wdiild  Ite  t^Ki  exhaustiug. 

TiiK  LONti  sii>t:-si'ijNT  WITH  TKACTitiN  niuv  l)o  u.scd  tempomrily 
later  in  the  ciine  if  the  patient  U  to  Im-  truiir<|iorle<l  to  a  distanee ;  it  is 
cheaper  than  a  hi[>-f<ptint,  ran  In-  ivadily  iiiipi-(»vi.-<Hl,  and  as  it  extends 
almost  to  the  axilla  it  insures  greater  immobilisation.  Indeetl,  the 
immohi  limit  ion  of  the  trunk,  and  tlie  eonseijuent  reF<traint,  is  the  ohjec- 
tion  to  itH  general  use.  In  a  -iomewhat  tihorter  form  (Fig.  4(i). extend- 
ing only  to  the  waiht,  it  is  widely  useii  in  England  throughout  the 
eoui-be  of  the  ease.  \V etui's  ►?|>lint  (Kig.  17)  repn-M-nln  a  highly 
develo{Hfi  form,  adjUHtahlv  to  linilju  of  diRcrent  lengths  and  making 
tniet4on  by  a  spring. 

*'IJrcK'H  kxtension"  (Fig.  44)  is  the  metho<l  in  general  umr  in 
the  Unite<l  States  and  very  largely  in  Eumpe.  It  is  suilnbic  for  tlw 
great  majority  of  cilm's,  except  the  HubtrtHrhanterie,  ib  easily  borne.  nnd» 
as  it  |M:nntts  a  eertaiu  freetloin  of  motion,  prouioles  the  comfort  ami 
well-being  of  the  |Hitient.  Ir  a\m  |K'rmitfi  eonTstant  supervision  of  the 
fracture  and  ea«y  nicognitiou  of  shortening  or  angular  diBplueement. 
An  otijeetioii  to  it  is  that  the  patient  tends  to  turn  on  the  injurtxl  side 
and  thus  rotate  the  uppcT  fragment  outwanl  while  the  lower  one  and 
the  foot  are  kept  upriglit.  Thifi  can  Iw  measurably  met  by  a  .<>mall 
Hnn  cnshinti  l>etiind  the  tn>ehanter,  as  c;iu  also  ifie  o^-c-istonal  outward 
nitation  of  the  upper  fragnu'Ut  by  gravity.  In  the  higher  fratilnres, 
t<H>,  it  is  not  always  eusy  iu  maiutain  as  ntueh  alHluetiou  of  the  lirab 
:ls  may  Ik:  desirable,  digging  uf  the  fragments,  with  pHHluctioii  of  a 
iKiekwan)  i>r  outwanl  angidar  ilisjtiaeement,  can  be  prevented  by  cush- 
inns  or  a  long  pistcrior  plaster  gutter. 

HodoenV  sfs|*ENi>EDsi'i.lNT  (Ftg.  201)gives  even  greater  comfort 
and  frpech)n),  |M'rmitri  greater  variety  In  the  attitiHlc  given  to  the  limb 
— (il)dncxion  and  flexion  for  the  higher  fractures — and  allows  tliu  knee 
to  be  kept  partly  flexeil,  an  eu2<ier  |wfiition.  it  is  .s|)ecially  udvan- 
tageous  in  tlieohler  and  feebler  {NUienlJi.  I  itonot  think  it  innnobilin^ 
the  fniciures  quite  so  well  as  BuekV  extension  docs,  but  I  have  found 
no  hcrious  inconvenience  from  thit<  and  I  use  the  hpltnt  mort?  and 
more  in  pn-ference  even  to  Huf-:k's,  and  always  in  higli  fractures  and 
in  those  of  the  lowei*  thin! ;  in  the  hitter  because  of  the  tlexion  of 
the  knee. 

Encahkmkxt   in  plaster  up  Hakib,  including  the  pi4vis,  uilcr 
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Iiuvin>:  Im'cii  widrly  iiswi  iia  i\\v.  ]>ri'r*Tr('<l  trcntnu-nt  for  some  years 
after  1H70,  lias  nnw  Inrjri^ly  j*iv*'n  pliwe  t»»  (^ontiniioiis  Irartittii  <Iuriiig 
the  first  moiilli  nr  .six  wci>kii,  hut  is  still  niiielt  iisi^d  In  l^he  httrr  ^^tnf^cs 
when  (litiplat-t'iiieiitM  arc  no  longer  to  be  much  fmnHl  und  the  patient 
neeiU  only  to  lie  protcetocl  af^ainst  aerident  while  lie  u;ot>«  ut)uut  un 
cnit^'lie^  unil  awaits  ettiiipleto  eoDsolidiilion.  In  e:iHes  of  delayed  union 
It  may  even  |>enitit  the  patient  to  bear  part  id'  his  weiplit  ii(win  the 
limb  and  thus  ha.steii  orvtitiention  of  the  bond.  It  is  htill  bonielinies 
used  from  ihr  beginning,  and  the  |mtient  allowed  to  (<:o  alKMit  on 
emtrheK,  but  markeil  dinplaeenient  can  t>rcnr  under  »neli  cireum.-^tanM'S 
and  the  chaneo,  in  my  opinion,  should  not  Ix'  tjiken.  The  aksenro  of 
a  fixetl  np|H.T  point  of  hUp|Ktrt  makes  it  easy  for  overriding  and  anguhir 

ditiplaeentent  to  iMXtur. 

TilK  iilf-Hl'l.iNT,  in  any  nf  iis  varions  fiirnit*,  metrtw  llie  siine  indica- 
tions muru  conveniently,  though  more  expensively,  and  as  it  eau  tie 
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AltU-riitrallspctldcOst^Uit.  WitllOUt  IMCtluQ,  Id  ctiiu|ii>uii<l  rnuUiii:. 

rouibine<l  with  traction  (aM  in  lii|)-joint  diHeade)  it  can  l>e  mfely  utsed  at 
an  e:irlier  perioil  in  llie  ease.  It  is  espeeially  eonvenient  in  nxtvn  of 
delayed  uinuti,  tor  it  rdievi-j*  the  }iHlient  from  nmlinement  to  ImhI. 

The  iMiCKi.K  iNrijNKU  i*i^\NE  (Kijr.  -18)  w  (N'<-.i,Hionallv  nfiefnl  as  it 
teiniHiniry  dn-iwing  in  very  fM'vcre  injuries;  when  the  swelling  is  great 
i.r  the  ein.-nlntion  embarnLKsed  ;  alw.  in  eom|»utnid  fraclnrvh  with  ■h> 
miieli  low  of  Imne  that  Iraetion  \h  not  reijuinHl  to  pn-vent  <»verri<linp. 

The  Kime  intlications  can  l>e  met  by  a  Imicf  anlninr  itfAint  Hexeil  at 
the  knee  ami  Auspi-ndtil  frum  a  iKirizontal  tmr  phnvd  a  short  dislunee 
aUtvc  It  (Fig.  210).  Sni'h  a  FplinI  can  1h-  cunveniently  nuule  of  u 
atont  imn  rod,  like  Smitli'^  splint  (Fig.  .'IKK  but  it  is  better  to  have 
the  Ify  liorif.nnltd  :  it  [MTniits  an  easy  change  of  tJje  dn-s-^^ings  of  ilii» 
W'MHid  withont  dUlurhiiig  the  fnigments,  bnl,  like  the  inclined  plane, 
it  (imnot  1m*  tnistwJ  when  traction  is  needed  tn  keep  the  fngmenta  in 
IHMution. 

In  fniclnres  of  the  t////>fr  thinl  tlie  thigh  should  lie  flexetl  and 
aUlueliil  in  order  that  the  lower  fragment  shall  be  In  line  with  the 
in 
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ii|>|HT  1I1K'  wliirl)  iimmlly  a'^MimcH  thiB  uttitiidc,  niu)  tor  this  the  II(xI<;(Mi 
splifti  ib  the  must  convenient. 

After  jive  or  nix  wtcht,  in  most  rjises,  abnormnl  mobility  will  hnve 
(liivi)i|>i*jinHl  or  HO  far  diniinisluMl  tliiU.  tniction  is  no  longer  ncvtlrtl  ; 
anKiilfi'  tiisplacemont  is  tlit-n  tlie  only  inir  tliat  is  likely  to  tiike  plsnT, 
iukI  tliis  I'^in  Ihj  prevonted  by  |iI:i.sler-i>r-P:iris  rnr:i.semenl.  if  tbc 
abnormul  tiiohllity  bus  wliolly  ilisii|i|H.iiix-il  1  usiiully  remove  Ibe  iip]i:i- 
ratiis  ami  keep  the  {lutieiit  in  IkhI  (br  a  (ew  days  witbont  any  ilreH>inj; ; 
then  I  ai'ply  a  |>l:isU*r  dressinj;,  incliitlin^  tlie  [lelvitt  If  the  fracture  it* 
above  the  lower  third,  and  aMow  him  to  go  nbont  on  crutcbcK.  Al^r 
aiiotlier  fortnight  the  piaster  is  iifiiioved. 

Ill  'ji'unff  chililmi  vcrti«d  8tiHpfn>iion  is  by  far  the  most  ronvrnienl 
mid  satisfactory  method  of  treatment.  Strip«  ufa^lhesive  plnf*ter  are 
apjilied,  a^j  in  Ibx'k's  extension,  to  Utth  leg>i  and  attaebe<l  by  i-oii).s  (o 
a  r^iipport  immetliately  almve  the  child  so  that  the  |K'lvirt  rests  li^btly 
upon  the  bed  (Fig.  211).  I  have  sometimes  made  this  attaehnimt 
elastie  by  introrbieing  a  rubber  erml  or  by  using  a  sup|iorl  with  a  tlex- 
ible  arm,  bat  have  found  no  gn>at  u<lvantiige  in  it  and  some  disadvan- 
tiige  because  uf  the  gnulual  yielding.     Tbe  lixed  support  is  also  better 


Fio.  21], 


rnvtur*  of  Uiv  ll>li:ti:  vcrtlral  •ufprnd'ni      TTie  fniFtara  bCQVI^' 

ri£lit. 


itli-nl  uiJ  UM 


t-lian  the  weight  and  pulley  which  are  sometimes  usinI.  The  |Hwiiton  m 
well  Ixirne  and  makt>  it  easy  td  keep  the  ehild  *\ty  and  cb-aii.  The 
eontaet  with  the  Uil  mIimuKI  In'  m)  hght  that  llie  hantl  ran  Ik'  |Ki^-M>d 
ea:«ily  untler  the  in'lvi-*.  In  very  young  ehildren  it  is  rJinu'tinx-s  sufti- 
cient  to  binil  the  flexinl  thigh  lu  tlie  alslonH-n. 

I)r.  A.  W.  Milrbell  ileviseil  a  splint  whieh  piTmits  tlie  child  to  be 
riirri<'d  alxiiit.  It  eonsists  of  three  wooden  .i[dints — IkmIv,  leg,  and 
tliigli  pieces->-fiisteued  ti^thef  by  thumb-tturcws  for  angular  adjusts 
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nient.  Tnii'lion  h  mHtli-  In-  liavinj;  tlu'  tliij;li  ]iitH-i'  pn>iift  iH'yund  the 
Hi-xcil  knw,  ri«)  (Imt  tlif  lumdagc  alwiit  the  iipjHT  p«rt  uf  the  leg  will 
ilniw  it  (iiiwnwjird. 

In  tJder  chilihni — over  ten  years — I  have  foiiml  Riirk't*  extenfiion 
t\w  \h'M,  and  Heridedly  proforahlc  t4i  the  dtmhle  side-splint,  with  whieli 
it  is  diHicult  to  prevent  }^1iortt>nin^  and  aitjfiitiir  rlispluceiuent.  Fairly 
firm  itninn  may  usually  he  exi^w^trtl  in  three  weeks. 

In  fracUires  of  the  foicer  Oii ni  tUv  un^ageniciit  of  the  lower  eud  of 
the  upper  fragment  in  the  quadrirarpH,  or  even  in  the  nverlyin^r  skin^ 
aiMi*  jrreatly  to  Uie  difficulty  of  reiluetion.  ThiK  cam  fvimettmes  Iw 
mmic  hy  HcxinR  the  hip  and  the  knee  to  a  ri^lit  an>rh',  ihus  dniwing 
tlie  luusi'liis  duwuwani  alon^r  the  |H-netnitinf;  fragnicnl,  an4l  then  coin- 
plelinf;  Uie  <lisen{;a^Mueiit  hy  strong  taction  in  the  axis  of  the  nhall, 
the  flt*xion  being  maintained.  If  this)  fails  the  skin  and  fa.«eia  must 
l»e  freely  inci'^tM!  over  the  onil  of  the  fnigment  and  the  Imuih  dtsengiif^Hl 
hv  direct  manipulation.  If  the  point  of  the  lM)tie  has  fH'rfnrateil  tlu; 
skin  the  ojK'niri};  should  )k>  enlai^e^l,  both  to  faeilitatc  the  disengage- 
ment and  to  eviii-uatc  the  extmvasated  bliKHl.  The  Hixlgen  splint 
Ahuuld  l>e  preferred  in  the  treatment  of  these  fnietnres,  fur  it  |>erraita 
mmlemte  m-xion  ut'  the  knee  and  thus  tends  to  avoid  the  tilting  of  the 
lower  fragment  which  may  liap|K>n  when  the  kuee  is  kept  extended. 

If  the  artrri/  is  torn  it  may  Iw  tied  in  the  wound  ;  if  the  vein  alone 
is  lorn  it  may  Ik-  lie<l,  or,  if  not  torn  entirely  iiemss,  the  deepstift  jiarls 
may  Ijc  »nturcd  over  it  so  as  to  op|iose  es<;a[)e  of  the  hloml,  and  the 
attempt  made  to  save  the  limh,  but  if  gangrene  appeur^^  amputation 
must  l)c  done  at  once.  Division  of  Ixjth  artery  and  vein  justiHes  Im- 
meiliatc  anipulalion. 

DrinyM  miimi,  if  the  fnigmentH  arn  in  a  fairly  pmmI  position  and 
their  mohility  is  not  great,  is  In-st  treatcl  onlinnrily  by  plastor-of-Pari* 
enaMCfnient.  ineluding  Uie  jH'Ivis,  and  hy  Iniiring  some  weight  up'in  the 
limb  with  the  sup]K>rt  of  crutcheii.  I  liuvc  tteun  union  become  solid  as 
late  as  the  sixth  niurith. 

In/aifiirfof  vnion,  when  the  fiositiim  of  the  frngmentH  is  Imd  and 
the  mobility  marked  after  three  or  four  months,  n-seetion  of  ihe  ends 
nml  n;adjustrneni  are  n-«piir«.tl.  I  have  always  made  the  Incision  on 
the  outer  hide,  cut  the  ends  wpiare.  and  kept  them  in  eimlact  by  a 
ttuspendeil  splint  or  hy  resting  the  lindt  ti|M>n  an  inclinol  HUpfHirt  so 
that  the  leg  and  htwer  fniginent  would  tMiistHiilly  pri'i^s  <lownwar<l 
tiiwiinl  the  upper  one.  fKvasionally  I  have  nseil  plaster  of  Paris  over 
the  prtiuary  da-^ing  of  the  wound.     Kor  other  details  sec  Chapter 


:ir>fl 


FRACrURKS. 


n.  FRAGTUBES  AT  THE  LOWER  END  OF  THE  FEMUa. 

Ill  i\\\»  group  nre  \wm  included  inkTcuiidylniil  fractttree,  M-jumtiun 
of  tlie  lowtT  (jpipIivBis,  mid  fnioMire  of  citlKT  condyle, 

A.  Intercondyloid  Fractures. 

\i\  tlirso  fractures  ln»tli  con<Iyl*'(»  ore  ■H-panittHl  from  tin*  A\aV\  ami 
fn)tu  I'acli  ollti-r,  tiii"  lint'  iH-int;  'I'-sIihirhJ  or  Y-sImiH-d.  Tlif  fnirtiire 
Ia  HnniHininii  claMtil  i\n  a  siipnirondylnid  fnirtitri'  willi  splitliu}!;  i>f  llie 
lower  fni^i^ient,  since  ihnt  is  tliruiKht  to  In-  tin*  nuido  of  priNluctiim  in 
nio.>.t  wi.sc's;  tlio  jiliufi  is  firht  lirr»kcn  :i[kI  llieii  tin*  (I|hht  fnignn-nt  [n'lit- 
tniUs  ami  fipliu  the  lowrr  (Fitj.  21K).  The  elaini  lli;it  the  fnieturf  is 
r-nnsetl  l>y  n  violence  tntnsmittc<]  through  (he  pjitella  whieh  acts  ns  n 
woijp"  nnd  splits  off  ihc  condyles  does  not  l>«ir  the  lest  of  experiment 
or  liannoni/e  with  the  fnet  thnt  in  a  fall  the  lilnw  is  nirely  received 
upon  the  ]K-ite1t:i.  Tr^'lat,'  iti  :in  eliilioRite  arlieU*  in  wliit^h  it  was  first 
&un>;ht  til  (five  a  delnih?*!  and  full  account  of  fnictnn'  nf  the  lowtT  eml 
of  the  femur,  (toiiits  out  (liat  in  bix  ^-.i-s^-s  uf  ^iipnirondyloid  fnu-lnru 
the  average  age  wa?*  twenty-wven  and  a  half  years,  while  in  thirtet-n 
■■n:44-H  of  intereontlyJoid  fracture  it  wa.-*  forty-ciglit  and  a  half  year^i. 
The  iniinlMT  of  eaw.s  wems  lo  UK*  ttto  Bniall  to  warrant  the  inference 
that  the  ilitR-rencc  i-i  an  ertsenlial  and  i-ou^^tant  one. 

The  main  line  of  fracture  aerov-;  the  shafY  may  be  very  ohlit^ne,  ns 
iu  the  eomuiun  fr.tcture  of  the  lower  lliinl,  hut  '\>  u>ual!y  nmre  m-arly 
transverse  in  itn  general  dirtvlifm  with  splintering  which  niulces  the 
eurfttue  irregular,  and  lies  cto^  to  the  Ihim;  of  the  cundylet4. 

The  line  l>etw<rn  the  <rundylc»  lollows  the  intcretnulvloid  notch,  and 
IK  vi-rlical  and  anten>-|>oKterior.  In  a  y\\m  ol»fi<'rvi'<l  liy  \/'lalini  and 
rr-poittil  hy  Trelat  (lot-,  eit.,  p.  7.'t),  the  nn'e|iai)i-<m  i>f  the^cparaiiitn  of 
the  condyles  it*  mIiuwii  plainly,  (he  up[M.r  fniginetit  In-ing  iui[KU-leil  into 
the  lower  one,  Wnt  mainly  on  the  inner  wide,  and  the  scfKinilioii  of  the 
tH)ndyles  merely  a  fissure  {I'ig.  214).  lUiially,  liowever,  the  eondylcB 
are  completely  detaeheil  from  each  other  and  M)melinie»  Hjinraled  far 
enough  l<t  allow  the  |iutella  io  sinh  in  l>etW(H>n  tliein,nn<t  eitiier  inav  l>e 
further  displneed  lia<-kvuiril  (han  (In-  »»ther,  with  a  corres|»ciuding  ntta- 
lion  of  the  leg,  si  I  iw  the  tihia  n-tains  its  erinnee(ion  with  (hem.  The 
rrncial  ligumen(i<  may  Ih'  torn  longttudiually  or  tnuiitver»-ly,anJ  then 
the  a((aehntent  of  the  tihia  in  Irart  elow*. 

The  injur)-  is  frequently  comiwund,  from  within  outward  by  the  end 
of  the  up|H?r  fragment,  e!i|»ecially  when  the  fnicture  i*  oljll<.|Ue  ;  dangi-r- 
ous  pri-KMire  by  one  or  the  (itlier  fragment  iiiMm  the  |H>|tliieal  veswU  i.<t 
nut  nniHiinmuii,  anti  the  vein  and  artery  have  In-eu  lurn,  the  vein  the 
nion'  fntjueully.  In  one  uf  my  euses — fniclure  uf  bnth  fetuurs  by  a 
fall  of  forty  feet,  the  fiatient  dying  in  tliirty-cix  honn« — one  fnirlunt 
was  eiunjionnd  by  iM-rlnrutiou  uf  tlic  niuwle  and  nkin  in  front  by  (Itv 
up|«'r  fragnuMK,  the  other  was  simple,  but  the  [Miplili-al  vein  wits  (i.rn, 
and  thi-n-  WAA  a  lai^<*  exlmvusation  nf  IiI'hmI  in  (he  thigh.  In  each 
Uie  lower  end  »>f  the  upi»i-r  frignn-iit  was  \  cry  irregular,  but  not  broken 
obliquely,  ami  there  wii>  much  itimminuiiun  between  it  and  thr  eun- 
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dylcs ;  tlic  compai-t  liiycr  nii  ihe  |KK^(c'rio^  face  of  th*.'  Uine  wan  pretecd 
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ill  towanl  the  (viilrt'  a>»  if  i\w  lower  fragmont  liati  Iiwn  bent  violently 
hm-kwnnl  iipoii  thr  nthrr. 

TIh-  rfH-ojinuioii  of  tin.'  ninin  lino  of  fimetiipo  is 
(•:t««y  \iy  tttli  iittun  to  tin.-  iisiiiil  siirtis  ;  timl  of  tlto 
lim*  ht-twfvn  tJi<>  coihIvIi-m  Is  iii.-mIo  l>r  noting  tlic 
int)f|M.*oili-iit  iiuiliilitv  of  itir-  two  tttiiilvlt-s  on  •-■n«'ti 
other  wlirii  tlu'V  'iri'  ^r:i.<^)M-(l  nt»\  ihomiI  tKU'ltwiinl 
ant]  forvvani,  and  pain  when  thcv  jin-  pn-ssol  to- 
(rrther  hitornlly. 

Shortening  of  the  Hnih  !»  coninuin,  hnl  iht'  xipi 
it  S4'hh>in  nit><h-(l  for  thi'  dia^rno^is;  in  an  ini|iai'(«-tl 
frartnrt-  it  niii^lit  he  u.s^'fnl  in  llistill):lti^llill^  the 
luiion  fitiin  fnu'turt*  at'  one  condyh*  ahint\ 

Rnhirp>nipnt  of  thf  knw  hy  scfutration  of  the 
rnndylr-**  U  ran*,  or  at  loiiM  in  difficult  of  rot-r^ni- 
tinii ;  III)  the  oihtT  hand,  cnlari^'nicnt  hy  fffn^iuu 
or  ht-niorrhajri'  into  iht'  joint  U  <'on«*tant. 

ProKDOttts.  The  pn^LTiosifi  is  r*rri«»ns  as  rrpnnls  Uuh  the  Hff  of  thn 
|t!itifnt  and  tht*  int'-jrniy  of  (In*  jitiiit.  i)f  *2(J  ittws  iidlfctnl  l»y  llrn- 
ni<<|nin  7  diiil,  H  wen*  anipntattf),  aiwl  16  n-rovcnil.  TIic  gravity  of 
the  injury  df|M<ntl<<  nuiiidy  n|»on  thi>  iinpliralion  nf  the  joint  nnd  the 
iraniualir  urthriiis  exi-iun]  therchy,  wliieh  may  easily  i*nil  in  fupprini- 
lion  and  wlilrh  in  any  luu^e  is  very  likely  to  result  in  nnin-  nr  h-snslttr- 

TnAtmQnt.  Ah  the  Irndoix'y  to  ovcrriiling  and  nitf^nlar  disidaerinirnt 
(exoi^pt  wheu  the  main  frautnrc  is  obltc|iie)  it*  not  v*>  marketl  at*  iu  liie 
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liijflier  fractures,  continuous  tmction  need  not  be  so  vigorous  or  bo  pro- 
longed.    I  prefer  the  position  of  slight  flexion  of  the  knee  and  there- 


Fio.  215. 


Pluter  Bpllnta.    A  ia  ft  wire  stUch«d  for  the  porpoae  orouRpetulon. 

fore  habitually  use  the  Hodgen  splint.  Or  the  limb  may  be  simply 
kept  on  a  double  inclined  plane,  or  suspeuded  by  an  anterior  splint  or 
a  wire  gutter,  or  encased  in  plaster  or  in  plaster  splints. 

Because  of  the  length  of  the  limb  above  the  fracture  and  the  more 
secure  hold  thereby  given  to  a  splint,  the  limb  may  be  put  in  plaster  or 
in  splints  and  the  {uitient  allowwl  to  leave  the  bed  earlier  than  in  other 
fractures  of  the  shaft. 

Injury  to  the  popliteal  vessels  may  necessitate  amputation.  The 
imiication  is  given  by  the  apjK'arance  of  gangrene  of  the  leg  or  by 
direct  rei^ognition  of  the  injury  to  the  vessels.  It  may  be  pro|ier  at 
the  begiutiiiig  in  a  com[>ound  case  to  try  to  save  the  limb  by  ligature 
<if  the  torn  artery  or  by  suturing  the  deep  soft  ]>arts  over  tlie  vein  if 
that  is  only  |)artly  torn  across ;  if  both  are  torn  immediate  amputation 
is  justlHable. 

B.  Separation  of  the  Epiphysis. 

Traumatic  separation  of  the  lower  epiphysis  of  the  femur  is  relatively 
frequent,  niul  re|>ort.s  <)f  cases,  generally  treated  by  operation,  frequently 
apjM'ur.  The  first  iKij>er  dealing  s|M'eific:illy  with  se|iaration  of  this 
ejtiphvsis  was  a  ver\*  complete  one  bv  Dejens.'  I^ater  ones  are  by 
J.  H.i'aekanl.M.  Hutchinson,  Jr.,'  R.II.  Ilarte,*  A.  H.  Meisenbach*,' 
anti  diaries  MeJJumcy.* 

'  rh'lpiis:  Archives  (Kinf-ralen  Af.  MMpcine,  1RS4,  vol.  xtii.  p.  272, 

*  I'lickunl :  Aiinalx  of  OyiiPrnloit.V  Hini  i^l■^lilll^y,  NovemlH-r,  1S90. 

*  lltitfhiiiHoii:  Itritiitli  Mt-dii-u)  JiHiriiul.  Dt-cfiiilHT.  1S!I4,  |t.  671. 

*  liiirlc:  TnLn-(a<'lii)iiH  Amuri<-iii)  Siirtciitul  AHxiK^iation,  ISOri. 

*  Mi-iMciilHM'li :  Mfilkal  K^-^-oni,  Octnlwr  5,  IHH.'.. 

*  MirBunii-'y:  AiiiiuUitf  Siirgi-ry,  Mun-h,  ISiW. 
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Althoiif;!)  the  opipliyais  may  not  unite  with  the  shaft  before  the 
twpnty-titih  ytiir,  in  none  of  the  rejiorted  cases  has  tlic  patient  lieen 
mnni  than  twi-nty  years  of  a^. 

Oaose.  The  eaii<4;  in  iilniMHt  all  cases  ha.^  heen  great  violence,  extend- 
ing or  ulMlnctitig  tlic  kiiei>,  and  in  a  singularly  lat^  |>ro{>ortion  of  i'hm.'S 
il  hit-*  Iteim  the  cnpagi'iinMit  of  tlie  leg  lietwcen  the  Rpoki's  of  h  rt-volving 
wlii'cl.  In  out!  or  two  cast's  (In?  injury  ha.-*  itoen  inUirUnl  upon  the 
infant  iliiririg  delivery  l»v  llie  feet  an<i  has  then  heen  attrihuted,  hnt 
]>rnlM»hly  in<virrtwtly,  to  tliroct  traction.  In  a  few  cases  the  injury  hn^ 
itvvn  cauHLtl  in  atteiuptii  to  Hiraighlen  a  atllV  knee  or  iu  osteucla^iij  fur 
deformity. 

FathoiogT-  The  wparation,  as  is  the  rule  also  at  other  points,  tnkes 
plaee  ln-tween  ihe  eonjugiil  ttirlihifre  atiil  the  iliapliysiii,  is  u-sually  i-nni- 
pletp  and  clean,  hut  r^ometirnes  leavi^t  attai-lied  to  the  epipliy.>.is  one  or 
intire  sr-jdes  hroken  from  the  diaphyj^is  or  diverge;*  to  psvi*  through  a 
purti4>n  of  the  diaphyKi.s.  The  iR'ritwtcimi  is  nlwav!*  freely  i*trip|HMl  fnim 
tiie  shaft,  often  for  sevend  inehes,  remaining  attnehed  to  the  epiiihysiri 
as  an  irregular  sleeve.  In  a  few  cases  the  epiphysis  has  in  aiiditiun 
iM-en  split  longitudinally  l>elween  the  (*on<lyleK. 

The  wminion  iJispIaex'nieut  is  of  the  epiphysis  fntnvani  and  to  one 
fiiile,  nsuuUy  (he  inner,  corresponding  apparently  to  pnHluetitin  hy 
hyiK-r-extension  of  tlie  knee  ;  in  other  ea?*os  it  hu.>  In-en  to  tlie  inner  or 
the  outer  hide,  doubtle^  when  pnHliieed  hy  al>duetiou  or  adduetion. 
M'hen  displaeeil  forward  il  has  al-io  passei)  npwani  n|>on  the  anlerinr 
8«rfa<eof  iher*haft  with  or  without  r><tatiiu)(I*hd''  XXVIII.).  Ju  a  few 

it  lias  l»een  rotated  aUint  the  vertical 

'nx'iA  so  tlml  one  comlyle  presented  in  the 

piplileal  F^iiaee,  in  others  about  a  transverse 

a^m  Ml  lliat  llie  surfaee  of  sejmmtion  was 

diriH'tf^l  haekwanl. 

The  knee-joint  h  not  often  involvtil,  hut 
firrmietinies  the  eap^ule  is  torn  and  the  joint 
filli>d  with  blooil  and  exinlate. 

Iu  a  laip.'  pru|Mirtiou  of  raises  the  iinuri' 
hatt  iM-en  »tniponnd,  the  lower  end  of  the 
shaft  pmjeeting  tlimngh  the  skin  on  the 
l»ide  or  in  tlie  ]K)pliienl  s)iaee.  Tlie  po|»- 
lileul  vesM'ls  liave  Imhii  toni  or,  nion-  i'n^ 
ijueutly,  so  pn*Hsed  iijMin  (hat  cireulation 
was  interrupte<l  or  seriously  diminishes]. 
In  one  ease  a  |Kiplite«I  aneurism  a]i|ienn'd 
ft'veml  ye:irs  lat<T  and  wjlm  allribute<l  lo 
the  aivident. 

In  Slime,  even  of  Oie  cases  whieh  were 
not  rom|Kinnd,  suppuration  has  ensued  ;  in 
others  the  pnrssure  of  the  end  of  the  frag- 
ment has  cnui^d  the  ^kin  to  slough,  nnd  in 
others  gangrene  of  llie  leg  foUowed. 

In  a  ff-w  t'Ofiit*  of  re<'(>vpr\*  without  displncenienl  arrest  or  diminution 
iif  gri>wth  has  hwn  ol>serve«l.     I*U2oy '  noted  in  a  lad  sixteen  y*!nr>  old 

*  I'uMy  ■   Livuriwul  Unlimi-Cbliurgluil  Junruul,  Juniijujr.  IsHS,  p.  U. 
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nt  the  time  of  the  arcidpiit  fllinrteniti]^  of  onp  inch  tlirw  yrars  Intpr. 
In  uXhor  caiisps  oxiimintfl  with  rcferenoit  tn  this  |>oini  gmwlh  lins  not 
been  intcrffrt*d  with. 

Symptoms.  Kxuminatioii  iiiidi-r  niiii'slln'fin  shniili)  nmke  it  pn<isible, 
utiIfTi-"  thp  swplling  i^  tm»  proat,  to  ostiibllsh  the  iiientitv  of  the  t^vo 
fnipiKMiN  iitifl  their  ri'Iatiniis  to  «ioh  othor.  to  n^»?op)ize  that  one  is  thp 
hiwer  pikI  of  the  nhaft  iiiul  the  other  the  ppiphy^is  in  nomi;i)  relntiuiiH 
with  t))e  tibia.  ThiB  exchid(>M  ttt.slo(*atioii ;  niul  then  the  ()it<tiiie(ioii 
bi'twcen  h>w  fnu;tun'  thnmirh  the  Mhaft  anil  hepanilion  of  tlie  epiptiy^is 
is  iiiaih'  hy  the  eliara<:ti'rt>f  the  cPcpittw — br>ny  in  one  ciiw,  piissilily  ear- 
tilaginous  in  the  <»ther — the  a^'  of  the  patient,  and  thi*  rehitions  of 
the  line  of  fmeliire  to  the  aihhKH<or  tnberi'lr  whieh  lies  iiunieilialidy 
at)ove  tlie  (xitiint::d  eartilage. 

When  the  iiijur\-  is  eompoiinri  the  denndntion  of  llip  simft  and 
tlie  it-'gnlar,  t^Hghtly  curved  surface  of  its  end  demunstratc  its  char^ 
actpr. 

Huptnrc  of.  or  pressure  iip<»n,  the  artery  is  shown  by  the  absence  of 
pulsalinn  in  the  ve.'i-*eU  Ik-Uiw  ;  rupture  of  tlie  vein  might  lie  t<us|H>eted 
if  the  bleediiifj  was  profuse  and  venous,  but  could  be  deiuonstrateil  only 
by  direct  iusiieetion. 

Treatment.  The  tt'cronknl  taws  hIiow  a  vi-rv  iars^  pmjMirtion  of  ani- 
put^ition:*,  primary  or  si'pondary,  anil  of  deathi^  fnj[ii  sliock,  infection, 
and  o|K'r:ition,  but  it  wems  riiisonable  to  iH-licve,  <tip4'*'iHlly  in  view  nf 
wime  of  the  later  raiWH,  that  the  future  will  nhow  much  iK-tter  resnlt& 
Patients  have  suflercil  in  the  juist  both  from  infi^-tion,  which  can  now 
Ik-  mon;  gtMienilly  avoidetl,  and  from  a  wnisciinent  rehietance  to  lake 
the  clumixw  of  conservative  treatment  in  coni{M)und  injuries  or  to  make 
an  incisiim  in  the  simple  <ines  in  oriler  to  cflc-ct  re*biction.  Some  *yi 
the  amnulations  have  clearly  beiMi  jtistitied,  and  will  ^till  be  jnstifioil 
in  ^^iioiliir  islh(>s,  by  the  extent  of  the  injurv  to  th<-  .-Mift  [KirLs  but  I 
fwl  !*iire  timt  A  much  lari^er  proportion  of  the  compound  injuries  will 
lie  cncc4'.Hsrully  tre-ated  with  pres<Tvallon  of  the  limb,  anil  of  the  simple 
cmiw  with  n*Htorati(m  of  form  nn<J  function.  Dr.  McHurney's  two 
caws  are  p«rtieularly  cneonraKing. 

If,  in  a  hiuinh:  ease  unciitnplinited  by  injnr\'  lo  the  vessels,  complete 
rpdn<^tion  of  tlic  displacement  cannot  Im*  made  hv  tnn'tion  and  niain|)- 
ulntioi).  it  would  l>e  not  only  nroi^r,  but,  I  think.  iin(K'nitivp.  to  ex|>os<f 
the  fnti-ture  by  a  hm^ituilinal  incision,  preferably  on  the  outer  »ide  ti| 
fnnit  of  the  tendon  of  thp  bicppu,  in  onler  to  ovpn-omc  the  obstacle, 
which  woidd  doubtless  Ik'  the  intorpttscil  periosteum  and  perhaps  some 
muscular  bundles.  Scbuebartit'  re[K>rl.s  u  snceesiiful  ease,  udiI  1  have 
had  one. 

In  II  compound  caw^  free  enlargement  of  the  wonnri  in  the  skin  and 
fascia  Would  pr*>Imbly  make  rcbiution  iHi-i-Mble  without  the  aid  of  resec- 
tion of  the  eml  of  the  simft.  If  the  mjnrv  to  the  vessels  is  such  that 
the  vitality  of  the  limb  eiuinot  be  pn'«ervcil,  ampntntion  nuist  Im?  dnnc, 
and  it  shonhl  Im-  as  low  as  the  condition  of  the  soft  parts  will  |MTmil, 
that  is,  through  or  a  short  distance  almve  the  fnictun'.  It  spi-ms  even 
|K)Hsiblc  that  in  some  (nsi>s  the  nmpntation  mi^bt  Im>  <lone  a  short  dis- 
tiihi!c  l>clow  the  knee  so  as  to  preserve  tImt  joiitl  to  ihr  |Ktticnl. 

>  K<:liii<-li«r>lt     Ibiltix'-  utm  r>-iitniMi1nri  riirriilninriir,  l''N>t,|>.  \4A. 
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Hiit(-liin«)n  n(lv)«MS  thnt  thrr  limb  rIumiIiI  I>o  inimdlilliznl  in  full 
flpsiiHi  after  re»]iH'!ion,  on  the  tlu-»>rv  tlui(  tin-  pressure  »»f  (lie  (iniwl- 
rietjps  in  ilmt  [Nisition  would  keep  the  fraginent  sceurely  iu  pliice.  \ 
(luuht  if  there  ik  enough  teudency  tu  dmplacemeot  to  justify  »4n  irksome 
nn  attitude. 


Pio.  317. 


C.  Fracture  of  Either  Condyle. 

Fnicture  of  a  siiitjle  pondyle  may  Iip  raui^ecl  hy  dirert  vinlenrr,  as  in 
n  fnll  ni«)n  the  Ix'nt  knw,  or  hy  iividsiun,  the  tnr*f  hoiiif?  exerted 
throuffh  nne  of  the  Inteml  lignnK'tits  t«  t^wr  ofl'  one  eondylc  by 
heridin^  the  hrj;  towiinl  the  op|H>«ite  side,  or  hv  (he  dircft  pressure  of 
the  heail  of  tlie  til>i.'i  ii^inst  the  ei~in<lvle  nn  the  sidi>  townnl  wlneli  the 
lejf  is  l>enl.  In  n  ease  reptirte*!  hy  A.  11.  Crosby'  tlie  fmetnre  was 
caused  hy  h  twist  of  the  h'j'  while  the  patient,  a  youth  of  twenty-one 
yc,ir«,  wiis  resting  his  entire  weight  upon  it. 

The  speeiniens  of  fracture  of  a  single  eondyle  arc  not  nnnieruus,  but 
they  sluMV  that   llie  line  nuiy  run   fur  a  eoiisidenible  dist:nice  upwani 

int  the  intcreondyloiil  uoteh  so  that  tlic  fragment  terntinuti'S  almve  in 

lon^  jHiint,  or  it  may  turn  iihruptly  ulxtve  the  etige  of  tlie  artii'iilar 
curlilii^  toward  the  xide  of  the  l>otie,  as  in  Fi^.  217.  A  uiiitpK-  eiise 
of  fruptnn*  of  the  posterior  portion  of  the  external  eiuulylf  was  n'jiorlL'd 
hy  Bmun.' 

The  fragment  may  l>c  displaeeil  upwanl.  or  to  one  side,  or  it  niny  Iw 
swun)^  around  m  i\n  to  lie  jmrtly  behind  or  |Kirt]y  in  front  of  the  I'ennir, 
usually  the  fornter.  As  it  n-mains  attaelied  to 
thi^  tibia  the  first  and  third  disphieeim-uts  are 
indieateil  by  the  posture  of  the  li*g,  the  ae<HHid, 
whieh  is  verj*  rare,  by  the  greater  breadth  of  the 
kni'i'. 

A-*  tlio  displaecmcnt  is  nsunlly  sljj^ht,  and  the 
mnneett<»ns  unlorn,  the  injury  may  rasdy  be  over- 
liMiked,  or,  if  siispecteil,  not  reeogniKwl  witli  cer- 
lainty.  In  a  ease  under  the  care  of  (ios.*«e1in 
(fpioied  by  Tn'hit)  the  patient  was  tivaled  for 
nion-  timti  a  month  for  a  sup|Kise<l  arthritis  of  the 
knie ;  If  prew  weaker  daily  and  died  of  exlunij*- 
lion.  At  the  auto|>sy  the  joint  was  found  full  of 
ptti«  and  one  of  tlie  condyles  hntken.  The  frag- 
ments were  in  exact  apposition,  bnt  there  w;is  no 
(iigu  of  rei«iir.  The  diagnosis  nnist  l»e  nuide  u|K>n 
the  liMiilizetl  |Kiin,  ee<'hyn»tsis,  loss  of  function, 
and  ahnnrniid  mobility  and  en-pilus,  re<'«»gnized 
hy  diriTt  manipnlntiitu  of  the  c»uidyle  or  by 
moving  the  leg  lalenilly  or  io  tiie  direction  of 
fli'xion  and  extension. 

Tlie  n'(H>rte4l  ciLses  show  a  remarkable  variety  in  their  course  ami 
tA*nnination.4.     Some  (intientH  have  recovered  without  greater  reaction 

*  CYo»t«y :  Nrw  llntiifwhirp  .1<Mtnt»t  nt  Mf-fliripf,  Iw.'>7 
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than  would  be  expected  after  a  Bimple  non-articular  fracture ;  in  others 
the  joint  has  guppurated,  and  the  case  has  terminated  fatally ;  in  Dr. 
Crosby's  case  the  fragment  was  removed  six  montha  afterward,  by 
operation,  and  the  patient  made  a  complete  recovery ;  and  in  a  case 
first  seen  by  Hamilton  three  months  after  the  injury,  the  fragment 
remained  ununited  and  could  be  moved  upward  half  an  inch  with  dis- 
tinct crepitusand  pain  by  flexing  the  knee.  During  the  next  two  years 
the  usefulness  of  the  limb  increased  steadily. 

Treatment.  The  treatment  consists  in  reduction  of  such  displacement 
as  may  exist  by  acting  npon  the  fragment  through  the  lateral  ligament 
and  the  leg,  and  prevention  of  its  recurrence  by  keeping  the  leg  fixed 
in  the  position  to  which  it  has  been  brought  in  making  the  reduction. 
As  the  lateral  ligament8  are  tense  when  the  knee  is  extended,  and  relaxed 
when  it  is  flexed,  the  extended  position  is  the  one  which  gives  most 
security.  The  objection  urged  by  Malgaigne,  that  it  favors  anchylosis, 
is,  I  think,  unfounded ;  wo  know  that  the  common  cause  of  anchylosis 
lies  in  the  severity  or  the  prolongation  of  an  arthritis,  not  in  the  posi- 
tion in  which  the  joint  is  kept.  In  the  flexed  position  of  the  knee  a 
slight  displacement  upward  of  the  fragment  could  occur  easily,  and  it 
would  certainly  pass  unrecognized  so  long  as  the  position  was  kept, 
and  would  show  itself  in  abduction  or  adduction  of  the  leg  as  soon  as 
it  was  extended.  I  prefer,  therefore,  to  treat  a  case  in  the  extended 
position  upon  a  posterior  splint  or  in  a  plaster  bamlage.  After  three 
or  four  weeks  the  knee  may  be  partly  flexed  if  the  fragment  has  lost 
its  mobility. 

Massage  is  useful  to  shorten  the  period  of  convalescence  and  hasten 
the  restoration  of  function.  Incision  of  the  joint  for  the  removal  of 
a  large  amount  of  blood  from  it  could  probably  be  safely  done  and 
would  diminish  the  chance  of  limitation  of  motion. 


CHAPTER  XXIV. 


FRACTDRES  OF  THE  PATELLA. 

AcmRinsn  to  piihlishfil  rwvinls  fmctiirew  of  the  fmtrlla  irprcsent 
fr»'m  "lie  U»  two  per  eent.  of  all  fractures.  Tliey  are  imicli  inon^  fre- 
quent iu  men  lliun  in  women,  anil  in  middle  life  than  in  ehildluHKl  or 
«M  age.  The  yonn^st  of  Malfrni^ne's  {Kttienis  was  eleven  Vfors  old, 
ami  he  knew  of  no  other  younger  than  seventeen  years.  The  youngest 
|>Qfient  in  llie  1*27  imsen  MilUvted  by  llaiulltoit  was  live  yeara  old,  and 
the  fnieturc  was  very  difleretit  fniin  the  iimial  one  ninee  only  a  Hmidl 
pii-cf  was  hrokon  frtiin  the  margin  <jf  the  bone  by  a  direct  blow;  his 
next  yoiiuge?^t  eiise  wa»  sixte[>ii  years  old,  and  in  thin  also  the  fnieture 
wu^  by  diretrt  violenix;.     Dlltmer'  reports  one  in  a  Iniy  nine  yenrtii  old. 

Causes. 

The  ranse  may  h«*  direct  or  indirect,  a  blow  or  fall  U]»on  the  patella 
or  the  Midden  vigiirous  contraction  of  the  (jniidricepH  fcmorif*.  nr 
the  MUfiden  Hexing  o\'  the  knee  against  the  op|Htsition  of  the  tptadri- 
«?[«.  The  ftlatistirs  that  have  JKH-n  n)llM^t<'<l  to  ^how  the  relative  fre- 
quency of  llu-se  varieties  vary  widely  and  are.  I  think,  untnistwortliy 
liceause  of  the  dillienlty,  or  nither  the  im|M)ssibility,  in  ninny  eoite^  of 
reeiignizinp  tin-  mode  in  whieh  the  fmctnre  has  Iteen  jmHlufMl,  The 
{■aitriit  slips  nr  stumbles,  makes  an  eflbrt  to  save  liimsi-If,  lalls.  and 
the  patella  is  found  to  Ir*  broken.  He  U  unable  to  >jiy  whether  he 
8tniek  iiiHui  the  |Kitetla  or  up<»n  the  tulM-n^sity  of  the  tibia,  whether 
direetly  in  front  or  upon  the  iside,  or,  and  this  I  have  oAen  met  with, 
lir  ttiwerts  that  he  fell  uj)on  the  |tatella  b«"auiic  he  kn<»wi*  it  is  bntken, 
and  cannot  understand  that  the  lesion  eonld  have  Iteen  prodiiee<l  in  any 
other  way.  If  the  examination  is  puslie4l.and  the<piestiou  a.«k("d,  "  Ibiw 
do  vou  know  it '?"  the  unsM'er  in  olleii,  "'  Why,  it  muMt  have  Ix-en  mo." 

My  own  er>nvtetion  is  that  the  efficient  agent  in  the  great  majority 
of  ca.ses  is  the  conira<'(ioii  uf  llie  quadriiTps,  either  dinftly  or  by  the 
foniMJ  Hexion  of  the  knee  against  iti4  op)Hi<iiltion,  and  the  grounds  for 
thid  lielief  are  the  niinienms  eases  in  which  this  mn<]c  of  proiluetiiin 
can  be  clearly  denionstratotl,  the  pmctieal  iitipossibilily  of  nnKluriug 
any  but  a  (vimminuttnl  fraetun-  exijcrimt-ntally  by  direct  vinleiw*,  antl 
the  poKition  of  the  patella,  whicli  is  Bucli  tliat  the  blow  is  rartdy 
Kceived  upon  it  in  a  (all. 

The  quettlion  whether  muscular  cfintraction  bn»nks  tt  by  direct  trac- 
tion or  by  l>eniling  it  over  the  convexity  of  the  e«'nilyle>i  is  of  pundv 
aewleiinml  intere><t,  and  in  nio.^t  i-a^'s  it  e:iuni>t  be  ansxveml  |M)<4itivelv 
Itpi'anHe  the  iMnsition  of  the  bone  at  the  monieni  of  fracture  with  refer- 
ence ti>  the  condyles  cannot  he  known.  In  a  few  cuscj*  the  fracture  lia<< 
Un-n  cause*!,  iH'youii  qut-stion,  by  simple  traction  without  iH'ntling  or 
cnw^-stniin.  us  in  a  case  roporte*!  by  Oarnini '  in  whieh  a  wvond  fnie- 

MHUiBrr:  Laniteubn-k'9AnhiVB»,VuLlii.    'flMTvau:  ItrrueMttltco^'hin>rK..IVhl,p.3rs. 
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ture  by  muscular  action  occurred  in  the  upper  fragment  twelve  Tears 
after  the  (irat  fracture  had  healed  with  a  separation  of  four  centimetres 
(If  inches).  In  others  it  isequally  certain  that  the  traction  of  the  liga- 
mentum  pate'lfe  was  inclined  somewhat  backward  from  the  long  axis  of 
the  patella,  the  fracture  taking  place  when  the  limb  was  partly  flexed. 

The  common  clinical  form  is  a  vigorous  contraction  of  the  quadri- 
ceps, either  simply  in  voluntary  use  of  the  limb  or  aided  by  forced 
flexion  of  the  knee  by  forces  which  overcome  the  opposition  of  the 
muscles.  Thus,  a  man  jumps  and  breaks  the  patella,  or  he  fails  in  an 
effort  to  avoid  a  fall  and  the  leg  is  bent  under  him,  ur,  as  in  a  case  of 
my  own,  he  seeks  to  push  a  heavy  box  with  his  foot  resting  against  its 
side  and  the  knee  partly  flexed,  the  foot  slips  down,  the  flexi(Hi  of  the 
knee  is  sharply  increaseil  thereby,  and  the  bone  is  broken.  This  forcible 
flexion  is  a  freauent  cause  of  early  refracture  while  motion  is  still 
limited  and  the  aescent  of  the  upper  fragment  prevented  by  adhesions 
or  i)eri-articular  thickening. 

In  a  few  cases  there  is  reason  to  think  that  a  blow  upon  the  bone 
has  cracke<l  it  or  originated  some  process  in  it  by  which  its  complete 
fracture  by  muscular  action  shortly  afterward  was  made  easy. 

PatlioloK7. 

In  the  great  majority  of  cases  by  indirect  violence  the  fmctnre  is 
transvcn^e  or  slightly  oblique,  and  usually  at  or  just  below  the  miildle 

Fig.  218.  Fio.  219. 


Cnramtniited  ftmrture  nt  the 
pntfllB.    Ikmy  unlmi.    Kxuber- 
riuiMiml  U.I1U  III  fnii-turviif  p«t«lla.    a.  anterior Burthce;         unt  rslloi  «t    Bevcnkl  point*. 
R.  mesial  Bot'tlnn.  ((JfRl.T.t 

of  tiip  Ix^ne;  sometimes  it  lits  very  near  one  end  of  the  bone,  es]>e- 
riailv  the  Inwcr.  uihI  tnicc  or  twice  1  have  seen  it  enisling  ami  separating 
only  the  ii|>[)er  inner  eonier.  IloilU'  s:iw  :i  fnietiin-  yA'  a  sniiill  piece  of 
the  miter  Ixinler  hy  luuseiihir  iietlon.  I  have  <H'«isi»)nally  seen  the 
lower  fnigment  split  Innptmliiially,  and  1  liavewen  <)necase(Fig.  21K) 
ill  wliieli  on  iiis|X'eti<tii  thnmj;li  an  iiieisitm  the  surfuee  of  fracture  was 
fiiiincl  to  Ik-  verv  olili(|ue  downward  and  backward  and  was  also  eurvwl 
downwanl  on  the  anterior  aspect.  I*arke-  re]K»rts  a  S4imowhal  siniihir 
one  seen  two  numtlis  after  tlie  aeeident ;  the  injury  was  ap|>arently 
eiuis4-<l  hv  direet  latenil  pn'ssure.  and  the  upper  and  |¥»sterior  fragment, 
coinpri>ing  nearly  half  the  l>one,  lay  wholly  al>ove  the  other. 

I  Hoffii:  IViit».-li.'  M.fl.  W«liriisohrift.  V.-r  l(.-i1.  l««i:J.  p.  111. 
*  I'xrkc:  New  Vorlt  \fe«)ical  Juurual,  Msnii,  \t\U.  \>  liiU. 
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A  iiuiquo  case  of  Irocturc  in  tlio  froiilul  plane — uiiU>rinr  and  iwaU'rinr 
fRipiM-ntrt — willi  uiit\v:inl  <lisIoc;iti(m  M('tlit'  |)4wtfri»tr  \t\vvv,  t>  n-iKn-ti-J 
liy  Knuur  in  Ctitin/bhtt  jiir  Chir.,  1!>0J,  p.  14(>H.  Uf  tliotigiil  tho 
(li!<l(H^ition  prott.Hlcii  tlii."  Cr.icturc. 

Vertical,  i.<omniiuuU.il,  mill  ^mie  uhlujue  fractures  arc  due  tti  tUrect 
vinlencc,  and  mrely  t^lmw  much  dUplaccmi'tit. 

The  di!«pluri<iiu;nt  after  transversa  fraeturu  is  ordinarily  well  niarkwl, 
its  dcjjrtH"  Ix'injr  nioditied  hv  the  extent  ti»  which  the  |K-Tiusteuni  and 
latend  ex[iiitiEiions  are  torn.  Occasiimally  there  is  none.  The  M'|Kini- 
liun,  whirh  may  he  an  inch  or  more,  is  dne  in  (wrt  to  the  n>tnietiun 
of  the  (|Uailriecp.s  and  tlie  tension  of  the  fascLi  lata  and  in  part  to  dis- 
tention of  the  joint  hv  hloinl  an<l  exudate.  Mliile  the  injury  iy  fret^h 
the  ({uadricejis,  even  when  actively  oontracted,  nui  rarely  si^jiarate  tlie 
frapnent.s  for  nion;  tlian  a  short  di.st:ince  Aviien  llin  knee  in  fully  ex- 
tendril  anti  the  hilt  somewhat  flexeil.  I>ater,  if  the  fragments  remain 
umniite4l,  the  graonul  shorteninjr  of  the  muscles  nicre»M>s  the  interval. 

A  tliird  i-aiise,  which  nets  Icks  promptly,  is  tlie  grudnal  retnietion 
of  the  ligunientum  |vilellie;  in  one  of  3lalgHi);neV  old  vusL'S  it  was 
.•^hortene*!  one-half,  measuring  only  three  eenlimetres,  and  in  one 
re|>orteil  hv  Itrunner-  it  \\a.->  ^liorlemii  from  live  and  a  half  tn  one  anil 
a  half  centimetres. 

Ox-asioually  the  lower  fragment  is  so  rotated  that  its  fraoturcti  sur- 
fece  is  dirtied  forward. 

The  other  displaeementP  arc  more  readily  reoopiimblc  later.  They 
are  lateral  di.«plu(*enicnt  and  angular  displawment.  tlie  angle  (Miinting 
for\r:inl,  luickMaixJ,  or  to  one  side.  I«)leral  angiilir  ilisplai'tiiicnt 
apjiears  to  be  commonly  the  result  of  uneven  stretching  of  the  (ihn>u& 
union  atler  tin*  patient  U-gins  lo  um?  the  limh;  anterior  angular  dis- 
plat*enient  is  not  only  pnKhierd  by  the  pre.-^ture  of  \Knlti  or  liand:igeii 
al>ove  and  below  the  iragment^  when  the  latter  arc  in  contact,  or 
ne:irly  ho,  hut  it  is  alst^  the  Inevitable  etfect  of  se|ianitlon  by  dislenti<»n 
of  the  joint,  and  may  ap|ijircntly  be  cjuiseil  by  cicatricial  retnu-tiuu  of 
tlie  lateral  t^ort  part^.  1  have  si-en  in  a  skiagram  tin*  upper  fnigmt-nt 
turned  h>  that  its  fraetun-d  snrfaiv  was  diR'uIctl  backward.  ^I'hite 
XXIX.,  fig.  1.) 

The  af^Hteialcd  injuries  In  the  poft  parts  have  become  well  known 
thniugh  the  op|Hirlunlltes  fnr  din-el  iusjiLt-tton  furnlshctl  by  fn>|Ucnt 
report  iif  lale  to  o|M-n  arthrolomv  in  tre:ilment.  Thcv  involve  the 
tibn>-|H'rii>stcal  envrloiK*  of  the  fnmt  of  the  hone,  the  lateral  ex|i«n- 
(4onA  and  mpsule  on  llic  sides,  and  the  fascial  ex]tansions  downward. 

Tlif  fdini-iM'riostcal  layer  on  the  fnml  of  the  Imiuc  Is  usually  torn 
at  n  level  difi<-rent  in  {>art  fnmi  that  of  the  fracture  and  nilher  irn-gu- 
larly,  hi  tliat  it  pn<jccl>  from  the  inlge  nf  <<ne  or  the  other  fmgnient, 
UHimlly  the  nn|N-r,  :\a  a  nigged  IVinge,  sometimes  fully  half  an  inch 
*itli\  wliieli  iln»|)s  over  the  f'ractnred  surface  and  is  thus  interposecl 
UiWfrn  the  fragments  when  they  are  brought  together.  Maeewen  \va» 
tltf*  (in<t  to  ndl  s|HH-tal  attention  to  this  fringe  and  to  suggest  that  it 
might  be  a  bar  t<i  close,  firm  union.  Ir  in  <<onielinie<i  notably  Fupplo- 
meiited  by  «me  tpr  more  long  strips  of  fascia  (I   have  seen  them  more 

1  MtUe^Huc:  .\cl»*.  ['Ul<^  xlv..  F}«.  4.iutd  |>.  17. 

■  Ilniiuter :  Iteatsolw  tatd.  WvolwaMshrUt,  Hmj  17,  IStt. 
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tUan  four  inches  long)  attached  to  th(^  upper  fragment  and  drawn  up 
fnim  Ihe  rej^iun  inimwiiattly  below,  lyinjjcurlL-d  up  in  tho  joint  bi^twwn 
the  fragnieut-*.  The  lateral  expansions  anil  iho  capsule  are  freely  torn 
uu  caeh  side  tranitversely,  except  in  the  rare  cases  without  8e[mrntioii. 
The  fracture  may  lie  made  eiiui[KHUid  hy  direct  violence  or  hy  teur- 
itip  of  the  skin  in  the  APpunition  of  the  fragments  M-I>en  it  Ium  heroine 
adlien'Ut  ti>  the  jMit^^lla  liy  an  inflanimalory  i^r  cicatricial  prtKVAit.  The 
i^inunon  instances  uf  the  latter  are  In  refracture,  es|)ecially  atter  nm'ra- 
tive  treatment  of  the  first  fracture;  much  more  rarely  in  a  primary 
fracture  afler  a  wound  uf  the  siuu  whiuii  \ms  uut  entirely  healed. 

Symptoms. 

In  fractures  by  rauftcular  action,  with  or  without  a  fall,  a  nharp 
cnu'k  mj»y  Ire  heard  and  the  |»atient  is  usually  unable  to  use  his  limb. 
In  a  few  casi'S  he  has  walke<l,  and,  inde<.*d,  in  most  it  is  |>os>iblc  Uy 
walk  backward,  ke<'|>in(5  the  kneo  extended  by  the  pre."*ur(!  of  the  heel 
on  the  jrnmiui,  itr  even  to  walk  forward  if  the  iininjuriHl  limb  itt 
ndvanecii  and  the  other  swung  up  to  it  but  not  beyond  it. 

The  kniMi  Itecomes  pn)mptly  awttllen  l>y  an  elftisiou  of  blood  or 
fiynoviainto  itand  by  tumefaction  of  the  soft  pnrt^i,  espci'ially  if  a  blow 
has  Ihi'u  reoi'ived  u|>on  it,  and  the  two  fragments,  iK')iarati'd  usually 
bv  a  \vell-inarke«l  iuter\'al,  c:in  Ik  made  out  and  their  itiile|>t'ntleiit 
mobility  recogniz*?*!.  This  mobility  may  Ite  very  slight  if  the  frng- 
nu'Uls  are  close  together.  Crepitus  can  oAcn  be  felt  wlicn  the  fmg- 
uicnts  arc-  pn'Kseil  togtfiher. 

The  stibjectivc  symptoms  arc  moilerato  pain  when  the  limb  U  at 
rest.  inerei:^ied  by  movement  and  by  pressing  the  frtigmeutj)  ttigether 
and  by  presHum  along  tht'  cnlge  iff  a  fnigmcnl,  and 
Fio. '230,  inability  .letively  U)  exteutl  ihe  leg  or  to  mis*'  tlie 

bot'l  l'it>tn  the  lie«l.  It  uiiiftt  Ix;  retiiembeiiHl  that 
in  rarp,  entirt'lyoxu-ptional^custA  the  fibmtis  eov- 
ering  of  the  iNine  iiuiy  rt^main  untorn  and  consli- 
tut*'  a  sulHcietit  ciinniH^tion  iH-twetin  the  frngmenta 
to  mak<!  a  liiniteil  use  of  the  limb  {tosslbti.-. 

In  verticjil  or  commimileit  fniclures  the  signs 

rw'ognize*!  by  fKd()citiiiu  will   vary  in  iuH««mIanco 

with  the  dilfcrpuces  in  the  lines  of  ilie  fracture, 

and  in  the  former  active  extension  will  Ik?  pn.*- 

*'^f'*'^#  ventwi  only  by  the  (tain  attending  the  cfliirt 

Course  and  Termination. 

The  region  swells  promptly,  [Mirtly  bv  reaction 
of  the  overlying  soft  part.-,  iiartly  by  tfic  ■li'rten- 
tion  of  the  joint  by  bhwHl  aiid  synovia;  the 
swelling  can  be  largely  preventwl  or  nipidJy 
dm^eJ  by  methodical  prc^«ure,  jtreferably  by  a 
elastic  iMtnduge. 

If  Ihe  fragnientft  arc  kept  fairly  well  together  and  if  neither  is  tilltHl 
a  fibnuis  bond  furnis  lictwcon  them   which  may  osbify  wholly  or  in 


A 


Riinr  unh'T)  «nrr  ft«r- 
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iiurl  if  Uie  amtart  in  very  oxuct  (Fig.  220  and  Plati's  XXIX.  ami 
aXX.),  itiil  wliit'li  ill  I'u.scH  iiitt  tn'uti'il  hv  o|M'ratioti  alnmrit  always 
n-iiutiiis  fibrous  and  iiHiially  lon^tliotts  soniewtmt  Dndi-r  use  clurinjj;  llie 
tirst  few  niontlih.  Kveu  in  Mime  operativu  i-oso  whieli  liuvc  jupx'm 
wmuj  lij  (liiwl  iitsjH-L'tion  afUr  niauy  numths,  the  nni<in  wliicli  was  m* 
^'U^M^  tluit  no  iiitli>]M>ml4-ni  nuil>ility  c^uM  be  roaienizeil  has  Ufn  linnHl 
tn  In;  libnius.  S<uiir  of  iJii;  ^kisi^rami*  I  biivo  taken  bavy  shown  b<tnv 
union  only  in  t\w  posN-rior  half  (»r  tboH^ fourths.  Thty  albo  hhow  iin 
an^nhir  (lisplnccmcnt  prcNliioin;;  a  jiM^Iit  concavity  (»f  tliu  urtifiilar 
fiurtiuK!  uhich,  actxirtUn^  to  CMiaput;,'  iavorx  full  restonition  of  I'tiiii-- 
tion.     If  the  fragments  are  not  kept  together,  or  if  one  is  turnotl  so 


Fm.  221. 


Fin.  222. 


Km.  228. 


S-r< 


TnirmtH  aiiliifi  wllh  rn-at 
nUon.  «ftcf  fnciDTV 
ttf  the  fMiti'lU.  Thu  IuiimI 
iMllH-rFa  to  lli«r  brokf  n  tur- 
Dm*  of  IIh-  liiwer  frii^^ineiil 
(UnlniM'a  !<TBU-tii  I 


Long  flbpKH 
uslon. 


■toil  wlrliiK. 


thai  ilM  frart«rtHl  uuriacc  is  HiriTtod  forwanl  or  hurkwiin).  tlic  unir»n 
iK'twfi'n  tbeni  i(*  by  a  boml  funned  mainly  by  the  overlying  wift  parts 
(Kig.  'J2I).  i>iit  r«jmctinn's  by  a  thicker  one  apparently  of  new  fnnna- 
tion  (Fig.  222) ;  it  ?eoin:^  prolKiltle  tliat  the  latter  furm  is  imMJiieed  by 
the  elongation  <»f  a  shorter  bond  formed  under  favorable  eonditions  of 
pniximity  and  jnwition. 

Hy|R'rtr«»ptiy  of  the  fnijiments  in  frpf^nently  noticed  and  soractltnos 
app«ar^  mrehanii-jillv  to  litnit  tlexion  of  the  knee;  oreafiionally  alw 
booy  nodule*,  w>niclinieft  (piite  lai^,  form  within  tlie  connecting  Iwind. 

>  dufiut ;  Th^  dc  rwi».  l^v^  muI  BmII.  de  t»  Soa.  Aiul.,  April.  iae«,  p.  409. 
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Oiiec  I  fttiiiul  iMiiificntinii  uf  tim  tipper  half  of  the  ligumciituni  iKik'lln:. 
(PIat<-XXXI.) 

Oil  the  lirKtiillomptA  to  use  tlic  linib.whotlior  the.scaro  mudcpmniptly 
or  "Illy  alUT  a  nmiitli  or  tun,  thu  j<iiiii  In  iMimil  Ut  U*  vi-n-  «ttiV,  tint 
ti.siuilly  ()iL>  r-inp'  iii(!rf^if<<-.s  i|iiit(.-  mpiiHv  hihI  Itill  a^'tive  flcxiiiti  unti 
extciisiiiii  are  iiUimat<*U*  re-<«tal»lishwl.  In  a  certain,  mil  larffo,  pnt- 
p«>rtioii  of  (V'DHw  tliori'  Ik  notalile  Inet^  nrfiiiiction  :  ritluT  iiiatiility  nitly 
to  Hex.  or  almost  complete  loss  of  active  extmsinn  alilinii^li  the  joitit 
it!  rrcely  niovalile,  or  iiialiilily  to  nmkc  complete  active  extcusion,  tlie 
limb  reiiiuiiiiiif^  -*li^]itly  flexed. 

These  clisnhilities  coineiile  with  ami  pre^iinialily  ilrjieiul  upon  the 
varying  eiiiidilioti.^  of  the  fragmeiitd  auil  iiiiitiitg  iKtiid  wliielt  liuve  hecn 
dewrilHMl. 

Inability  to  fli-x  ap|N-ar«  to  be  hirp'ly  due  tu  retnirtion  of  thi-  porlum 
of  the  esipsiile  nttaclKtl  to  the  iip|KT  fmpntent  ami  of  [lie  faw-ia  liila  on 
the  outer  Miili-,  L^jKH-ially  of  the  iipiier  hide  of  the  rent  in  the  lateral 
cxpuusion,  and  sometimi.*s  to  mlar^eineiit  *d'  the  [mteUa,  itsidf  the 
result  of  hyiKiitrophy  of  the  froj^uientH  or  of  a  short  HtitT  IhiikI  between 
them  which  muke.4  the  JMine  t<K>  lon^  to  Inni  over  (he  curve  of  the 
condyles.  Iletmetion  of  tlie  4Uadri<*eiis  Mreiiiii  not  t<i  Ih!  an  iniportuiit 
factor  in  tlii.s  difKibility.  (Suti  alifti  ike  suction  ou  DiHability  After 
F'^nietnre.) 

Loss  of  active  extension,  when  murkeil  and  when  eonibineil  with 
ivw.  flexion,  is  due  to  inHunieieiil  union  Ih-Iwiku  the  fnignienls  and  the 
abiM^nee  of  complemeulary  fa^'ial  coinieclIunK  between  the  i|uadrie«-|id 

Km.  334. 


KHmom  ■rtMraUiHi  at  Uie  rnixtnctiU  an«r  ftvcturo  of  ibo  pkloUk. 

and  the  leic,  surli  as  an*  fonnd  in  some  en.«es.  It  is  most  marke<l  whi-n 
tlu'  fnietiire  \h  in  the  lower  half  f>f  the  iKtiic,  beeaUEie  of  the  lo<«  uf  the 
lower  fibres  uf  the  vasti.  Ti  is  remarkuble  (Imt  this  Inew  intcrferett  m 
slightly  with  onlinary  use  of  the  limb  in  most  caiM's ;  the  pntientit  oAen 
walk  easily  ami  >^vup(ly,  allliou^h  tlu-y  are  i-xiHis^tl  to  fall  whenever 
tlieir  weiglil  tvuXa  only  on  the  partly  flexed  limb.     They  seem  iuKliuc- 
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lively  to  ilpiK>nd  ii|Mtn  the  suuml  limb  wlicnt^vcr  the  UHcuf'thc  (laiiui^-«l 
one  u-tmhl  he  iiiirialK  Then'  i.-*  dinii-ully  in  ptin^  up  aiitl  tlo«ii  Htjiira 
ami  in  risiii);  Iruni  ii  scat.  In  i\\v  wistr  n*|>n:'*t-nt4'<l  in  Fii;.  2*24  the 
jjutii-Dl  claimed  uot  U)  be  awanr  uf  any  mileworihy  di'leut  iu  the  limb 
uiUiuugli  ai^tive  extA^nuiun  was  alnuiett  entirely  absent. 

The  coiiimun  defect  \n  **light  limitation  of  active  extension,  the 
(Mitient  lH?in;;  nnablc  to  rai»e  the  heel  from  the  bed  without  fir«t 
tili^htly  flexing  the  knee. 

Degpnemtion  of  the  qnadriwiw*  in  diret't  «>nrte*iiience  iif  the  tntunia 
has  l>een  n]lL^a:e<l  as  a  onasc  of  diminution  of  the  |K>\ver  of  active  exten- 
sion, and  haw  l)eon  uswl  as  an  argument  for  early  resort  to  nia»snge. 

Rupture  of  the  uniting  band  or  lmnit("  refraeture  ")  is  not  infretpient 
in  the  first  few  months,  nr  even  much  laler  when  flexion  luis  remained 
limited.  The  cause  is  forcible  flexion  of  the  knei-  beyond  the  range 
tliat  has  been  aenuired,  as  in  a  tall  ;  it  has  oceasiouully  been  caused 
bv  the  surgeon  hi  an  attempt  tti  imot'OHe  the  rangt'  by  pofuiive 
DiutiuD.  The  mechanism  is  tlie  pulling  away  of  the  lower  fragment, 
the  corresponding  descent  of  the  upju-r  lieing  prevented  by  the  nre- 
viougly  nu-ntioneil  conditions.  <)et!a.sicnially  the  soft  jiarts,  incltiuing 
the  skin,  have  licim  ko  adhenml  that  tlie  rupture  h:w  iuvolv»il  them 
ali^o,  thus  freely  o|iening  the  Joint.  In  the  jMut  such  an  accident  was 
troquenlly  foUowed  by  suppuration  of  the  joint  and  the  i-onsiHiuent 
loK  of  limb  or  life.  This  complication  is  more  likely  to  Iiapjten  when 
the  skin  over  the  fracture  lias  been  trans\'ersely  iucieed  iu  operative 
ireutnieut. 

Fmctnre  of  a  fragment  has  occurred  in  a  few  cases. 

Tlie  course  of  a  C4nn|M>und  fniclnre  ile|K*nds  on  the  oeenrrenec  or 
avoidaiH'^-  of  infection  ;  if  it  is  avoided  the  ponrj^t-  and  termination  are 
practii-ally  those  of  <iimple  fmeture  ;  if  it  occurs  it  creates  serious  risk 
t«)  life  and  limb,  leading  to  anchylosis  or  amputation. 


Trefttment. 

The  olistacles  in  apposition  of  the  fragments  and  their  close  reunion 
»re  the  pull  of  the  ipmdrice|>s,  the  distention  of  the  joint,  and  the  inter- 
jxtsitlon  of  the  tibnt-iK'riosteal  fringe  or  api.ineurnlic  shre<ls.  Later 
causes  of  limiluliou  of  function  an'  adhesions  anil  rclnu'ti(«i  nf  the  soft 
{larl^  of  ihe  joint,  Iiypertntphy  of  the  fragments,  and  ptxssibly  degene- 
nition  of  the  «puidri<'ci»*. 

The  unmenms  methods  of  treatment,  which  reaptwiively  seek  more 
or  le»«  fiMH'ifi^dly  to  remove  one  itr  another  obstacle  »tr  late  c«»nse- 

Jiuence,  nmy  Ik*  gn>ni>e<l  afi- oftrriifive  and  itoii-ofn-iiititr,  including  in  the 
rirmcr  thof<'  in  wliicli  the  fragnienlsare  nicchauicallv  fasleiie«l  together 
citlter  after  opr-n  arthrotiomy  or  by  means  intnxlncc^l  subi'utaneously  or 
Acting  temporarily  or  permanently  through  the  punctured  skin  ;  in 
short,  those  which  distinctly  involve  theiJiance  of  infection  of  the  joint. 
The  [minis  to  l>c  con^idennl  in  choosing  iH'twwn  these  two  main 
mi'lhmU  are  that  a  long  exjN-rieiKH)  ha^  shown  that  noii-o|)erative 
mrtliiHliit  funitsh  in  the  gre:it  mitjnrity  of  ca-sits  in  nlneh  they  are  prufv- 
erly  use«l  a  rcstdt  which  is  functionally  satisfaetory  even  if  the  union 
24 
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of  the  rrafftncnld  U  nut  close,  that  nKwl  of  th<-  f(ii)uiT»  nrc  n)i|)un-ittly 
rliii-  to  iinfitncsK  of  the  method  rhown  or  itn  fuiiltv  uw,  ihnt  only  in  n 
Mitnill  )ini|>orlion  of  oskch  art'  iht;  tijiiflilions  hiah  iu<  li>  niake  n  l>n<l 
n>Hii)t  iiiovitahh'  without  n>M»rt  ti»  niK-rutivo  nH-lhu4ls.  nnd  thiil  inost  of 
the  later  causes  <if  limitation  of  fiinrtlon  are  cMpiaHy  active  nflrr  either 
nielluHi  of  treatment.  Tliat  direct  mcclianioul  appntxiniatiim  ami 
niaiutenanee  of  the  fmpment.-t,  if  the  dnngen*  of  the  n|MTiilion  are 
eK.".iije<i,  praetieally  anuuls  or  fU'*un's  llie  removal  cjf  tin*  |iriniary 
i»))F«tHeles  in  all  iti-hcs,  nntxihiy  hastens  the  rewtonition  "f  lunelion,  mv\ 
prohahly  nmUe-'  that  restorjirictn  nion>  (N^ntpletc  in  minic  eawj*,  U-siile^t 
making  it  |>oAt^ihlc  in  those  in  whieh  otherwi<«v  it  would  certninly  foil 
to  l>e  ohtaineil,  cannot  l>e  denie<l.  On  the  otlicr  liaHtl,  ofieiiuion  i-xiNificfl 
to  inftH'tion  ;  and  if  inft'ction  tKTiirn  the  reiKiilt  is  almost  certain  lo  lie  u 
stiff  joint,  ampntatioi),  <ir  dealli.  In  short,  it  tal<i>s  Uv»  time  ami  luake^^ 
u  (^kmI  rcsJiilt  mort-  (^-rtaiu,  hul  wmie  of  its  failures  are  dif*«strons  to  nn 
extent  for  Iwyond  that  of  iioiwi|KTdtive  failures. 

If  then-  was  no  risk  in  an  i>]M'n  o|H'ration  it  woiilil  dcwrve  solretinn 
in  almost  every  case,  if  only  hecatisc  it  makeff  |-M(ssih|p  the  removal  of 
those  certain  tenses  of  failure  which  are  Mimetinies  present  and  cainiot 
otherwise  be  ret^ij^iiizi-d  anil  reniove^l,  such  as  tilting  of  the  fragineuis 
and  the  inter|«>silion  of  bundles  of  fiLst^ia.  Tlu?  piMpriety  of  resort  lo 
o[>enition  turns,  therefore,  in  the  absence  of  s|K>eial  ixiisons,  njion  the 
measun.'  of  safety  with  which  it  can  l)e  done,  and  while  I  Udicve  tliut 
certain  mcthotis,  when  surmnmletl  by  every  pR-cautiou,  win  l»c  crn- 
ploveil  with  an  assiiran<X!  of  sucotsh  that  jtistities  re^irt  to  them,  and 
while  1  habitually  U'V.i  them,  yet  J  have  never  tiuight  them  as  n<utine 
practice,  but  on  the  contrary  have  strongly  advise*!  against  their  use 
except  by  those  who  ejiii  bring  to  tliem  not  merely  ex|»cnenee  in  oper- 
ating but  also  the  hafiit  of  tiiking  tjurgical  precautions  and  the  aiu  of 
trained  assistants  who  have  the  stmie  habit,  who  arc  pmetising  tluise 
preinutious  daily  ;  in  short,  the  |)crH<mnel  of  an  itctive  sniyir^il  hospital 
service.  I  do  not  m^-an  that  any  one  of  the  ninny  n|xTalivu  tnetlifKls 
projMised  and  ti^^tl  am  be  done  with  this  a.ssiirani'e of  sneccss,  but  onir 
that  the  tme  with  which  I  am  familiar,  and  which  now  (February, 
1007)  [  imve  IL'U'<I  in  nearly  two  hundrtti  and  fitly  eases  without  aeei- 
dent,  can  U'  so  done,  and  that  only  bct-un^te  it  U  freer  than  most  oiM-rn-, 
lions  tmni  those  more  or  le^s  unavoiilablc  causLs  ut  wliieh  we  allnbulo^ 
our  disasters.  1  refer  csfHi'ially  to  tlu-  diflii-ultv  of  making  lb**  hands 
clean,  rite  general  pnielitioner,  and  evi-n  iheoeca.iitinal  ^urgl■ou,  is  not 
onlv  fully  justified  in  using  a  noii-upenitive  uieltmd  but  ought  to  du  ho  ; 
and  Ikt  can  f<x>l  assured  that  the  inetlnHLs  at  his  eommaml  justify  the 
ej({iceljitii»n  of  a  satixtiu'tor)-,  even  if  not  i>erfect,  result. 

I.  iVon-operatire  Treatment.     The  opposing  factors  s)H-cinlly  songhii 
to  1)0  <!«^ntrulle<l  by  most  of  the  melhiMls  an*  the  effnsiiui  in  the  joint 
and  the  action  of  the  quadriceps  to  create  or  maintain  Ae{)arati<ui. 

The  ])rrH)uction  of  the  cffusitm  may  lie  op[M>j^-<l  by  systematic  preitR- 
nre  «ir  cold  ;  it-s  absori>tion  nuiy  be  haslene<l  by  preftsun*  or  ma-iRage,  or 
it  may  Ik'  immtHliatcly  remnvc<l  by  puncture  or  aspiration.  I  prvfer 
presKun.'  with  n  light  rubber  bamlage;  this  will  niiiove  the  ctl'uisiou 
rapidly  or,  if  the  coae  is  eceu  early,  will  notably  limit  its  production. 
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IninuHliatC!  rcmnviil  (if  tlin  I'lTuiitinn  by  ii^^pinitiitn  tir  piim!turf>,  with 
nr  witliniit  wasliiti^  uf  the  joint,  is  (K^caMioiinlly  |iractisc<l,  but,  I'xcrpt 
iu  raiv  cmiJitimiH  such  an  a  largo  inlru-artirular  ha'iimtuua,  lia»  no 


FJu.  225. 


NimiiimaivUMwuimrawti 


iNnktncfuT  rniclurv  >'t  Ihtt  iMlrlU      Tlic  fliuil  turnaof  tbe  rnllvr  In  fhinlof  tfae  kDoe  ftn  not 


marked  HU|}€riurity  nwr  the  Blower  removal  hy  jnvtitjiiru.  If  wuBltinj^ 
18  <Jonc  it  islioiili)  be  with  a  hot  ritcrilc  silt  solution,  not  with  curbolio 
acid. 

After  removal,  ininieiliate  or  gradual,  reciiiTpnre  uiUBt  be  u|i|K>Hed 
by  liamlaging;  the  application  of  fitrijw  of  adhesive  plaster  so  an 
entirely  to  cover  the  front  and  sides  vl'  the  joint  has  lH.-eu  revoui- 
mended^  hut  a  \vell-a|>itlied  rt>ller  i.s  pn>lKLhly  e<{uallv  ellieieiii. 

Appn>xiniatinn  of  tiie  fnipnienis  '\»  effeete*!  by  tlie  handh,  and  its 
niaintemiDce  by  u  great  variety  of  devieeb  from  u  himple  eirenhir 
bandage  t<i  eonipU-x  up)Kinilns.  All  are  e>iiiiibiiie<I  with  a  iH>.><t4Tior 
rtnlint  fur  immobilization  ami  usually  with  eouHnoment  to  the  l)ed  with 
the  foot  raiiieil  for  ut  least  a  mouth.  As  for  active  bC|mralion  of  tin* 
fnignientt<  by  the  <|uadri<.x'ps,  full  exten.'iion  of  the  kuee  witli  elevation 
ttf  the  fiM  (flexion  of  the  nip)  prevents  it. 

The  siinple.'it  form  is  a  rttller-bamla^re  applied  over  a  long  stndphl 
nr,  Itetter,  a  munldeil  jKiMerior  splint,  the  turii.s  ininutlialely  ulM>ve  and 
brliiw  the  frapnientJ*  being  plueeil  obliquelv,  il-*  fhnwn  in  Kig.  225. 
Kixaliim  has  bi-en  i^tughl  iu  encawnient  in  pla>ter  of  Paris  by  pre>>,fiiip 
tJH*  i^lill  ynAi  dn'Sfing  Kiingly  ilown  above  anti  Im'Iuw  the  fragmenLs  and 
maintaitiiiig  the  prcssurt;  until  the  dn>?v«ing  Iihb  hanlened,  but  an  iriv- 
niovable  dre.ssiiig  which  preveut-s  iuspeeliun  ex|>os!0!t  to  rude  iliMip|xMnt- 
nieiit  on  it^  ri'nioval,  fnr  a^  the  limb  gnmt*  \<kh<'  within  the  contn>l  of 
iIm'  fnignient«i  1;^  liMt  and  se|iaration  may  occur  ainl  remain  uureeog- 
niMtl  until  it  i.t  too  laic  to  remedy  it. 

Mori-  exact  fixation  of  the  np)H>r  fragment  lias  been  sought  by  fixetl 
or  ela."^]c  tnicliori  on  the  f^kiu  close  ab<ive  it,  nn  applie<l  that  its  pn-^wnre 
will  be  downward  and  Uickwanl  and  thus  act  UfRin  the  frugnuut. 
lltUf^  a  fitrip  of  adhesive  pl:i>ter  an  inch  or  twu  wide  1*^  laid  acn)*w 
cliiTM'  alHive  the  fragment  and  its  endrt  rarrieil  «lnwnward  on  either  aido 
b>  tiie  mdes  or  buck  of  tlie  uplint  at  the  calf,  iis  in  Kig.  226.  For 
a  nunilwr  of  years  I  umhI  thin  plan,  wimetimen  with  a  piece  of  rubber 
tubiftg  intofficMcd  on  each  side  to  make  the  traction  ehistic,  and  was 
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well  saitis(tr<l  with  Uk?  rraulta.     Sumrtimra  tlio  (ilubUr  is  cut  in  a  bmwS 
U-riluipe  dial  it  may  6t  better. 

Fio.  228. 


17  J 

^[:lSK:lf.'p  Ims  been  »^lr(inj;Iy  nToinnirtnIcd  (o  nxliKV  the  swelliiijr,  pn.'- 
vorit  aullii-sintis,  diniinisli  retraotioii  of  thecitpsuli-,  re);fiK-nitf  llii' (iu;ul- 
ricx'its,  AMil  Iia^tcii  c<»nvaIescon«;.  It  lias  even  been  claimotl  tlmt  it 
tx>iil<l  1k'  trimlcd  to  Hccuri'  a  ^kh]  rt?suU  without  imn)obiliz:i(ion  uf  the 
joint  or  (Htiitiiienipiit  to  IhkI,  but  rvt^ii  \i».  iii<wt  anient  nHx>nt  mlvot^itps 
have  iioi  n^iH'UtcJ  tlitr  rlain).  I  ilo  not  think  it  n-niovos  the  I'tfiL^ion  as 
nipidly  anil  fiMivmienlly  oh  i'I:i.-»lic  prcM^iire  ilm-s ;  after  tho  titHt>n<I  or 
third  wci-k  it  hiislons  absorption  of  the  oxndnte  and  imprrivos  the 
L-in:iiIatiou  aw  aflt-r  other  injuries,  but  I  duubt  if  it  dwh  more  than 
Houu-what  hhorli^n  (he  |M>ri(Kl  oK  vnwwXe^fivwvM. 

In  rlUl^t  fmrHtrcs  by  diroot  violence  the  prewrvatinn  of  much  of  the 
|)i'riasic:il  (-nvelupe  prcveiils  sc|ianit)on,  mid  no  s|H.'eiuI  nieu^iures  are 
nttpiirtnl  to  k(*ep  tht;  frapnenlH  to^'tlier. 

I'hoMias '  reports  eleven  rjii«.'a  Xr>  prove  that  an  excellent  result  am  l>e 
(^Lsily  obtainoil  without  confmenient  to  he'd.  He  dimply  imniobilizeH 
the  joint  by  the  splint  whirli  lie  \m*^»  in  diM-:iM'  of  the  kiietr,  two  metal 
n»ds  lying  on  either  (*ide,  attachtHl  to  the  heel  of  the  .-hoe^  and  fitleil 
with  a  iierineal  bjuid  and  three  stn^w,  one  each  lichind  the  knee  and 
acrtis.«  tlie  front  of  the  thif;hand  Ic)^.      It  iu  worn  for  four  or  live  nionthh. 

To  stnnniarixe :  an  clastic  bnn^Ja^  covering  the  iNitclhi  ond  six  inches 
al>ove  and  Ih-Iow  may  In:  applied  for  a  few  days  to  reduce  or  prevent 
Kwellin^,  and  if  it  kti'p<4  tlie  fr;i^nu;nl>4  well  lit^i'ther  it  may  lKw»n- 
tlriuetl  fur  a  fortnii^lit.  Then  the  limb  is  phu'<_'«l  in  a  lon^;  |M>r(|eriitr 
n]a!<l(T  ^iilt4*r  or  rtn  a  slrai^Iit  poi^tcrior  splint  and  Uitiilap.-il  fmrn  the 
f<M>t  to  the  np|K!r  [lart  of  the  tlii^;h,  the  turns  imnietlialely  alwve  ujid 
Im'Iow  like  fni^meuLs  U'iiti;  plaix-d  oblitiiiely  .'m  alxive  Hhown,  ami  the 
{Kiticnt  is  kept  in  Kih)  on  his  Ixiok  with  \\\f,  fotit  well  raiMnl.  A  month 
or  six  UH'cks  atU-r  tlic  accident  ihc  liudi  it*  enciif*ed  in  plajilcr  and  the 
(uttient  aHowi'<l  to  ^i  about  on  crutches.  If  tlie  aitention  c;in  Ik-  jjnven, 
the  -splint  may  lie  cut  open  in  frriiit  an<I  removed  daily  for  ma'<Kip>.and 
after  a  month  it  may  \w  lel\  off  at  ni^^ht  and  then  in  the  house  <lunng 
tJMJ  day,  and  the  patient  eneimrngeil  to  move  the  Joint,  Thedanjrerto 
be  avoiikil  is  prcnialiirc  forcible  flexion  of  the  knee,  which  is  most 
liki'Iy  to  liap|M'n  bv  arcidenl,  as  in  n  fall  ;  the  proloiijreil  um>  of  the 
^lint  is  mainly  oh  a  protection  npiittst  this  aceidenl.     The  clneer  the 

>  TbamM:  Provlim.  Uiedluat  Jaorukl,  Aucosl  I,  tSSi. 
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union  the  shorter  the  time  it  nocdtr  to  1»c  worn,  t)rit  certainly  no  grent 
strain  shniilil  he  nut  n|Min  llio  bond  iinlil  iin^T  IIr-  st-i-oml  month. 

A  fi'W  tni'thtMl^t,  ivhitrh  may  be  trrmotl  inti!nNeiliali»  lH!tWiH>n  the 
iHH-mtive  and  non-opc-rative,  have  been  devi«:Kl  to  act  diiwtly  n|>on 
the  fni^rm-nts  witlioiit  llie  ntN-n'ssily  nf  o[Krniii^:  tlic  jnint,  bnt  as  ihry 
rtNjuire  nuilti[ile  nnnctiirei^  nf  \\\v  skin  which  umnt  l>e  kf|tt  o|K'n  ft^r 
*.'veral  weeks,  ami  as  those  puncturea 
may  oDmmiinicate  with   llie  seat  of  Fm.  227. 

frnrturc  through  the  spooes  created 
by  the  extr.ivas:itc(l  blrxxl,  the  chance 
nf  infection  i*xi>«ts  as  in  ciin-n  oprra- 
Iton,  while  the  work  is  done  lew 
cii<ily  and  cffVx-tivcly. 

MalgjiiKneV  hook;*  (Fip.  227),  tlie 
earliest  of  theso,  may  Im-  taken  a.-*  the 

type.     The  jMiint:^  nf  the  hook?  are  Haimifiw't  booia. 

|>as<t'il  thn>ti);Ii  the  skin  and  cnpiirtHi 

n's(M'rtiv4'Iy  in  the  nppcr  ami  lower  ends  of  the  |iali'lla,  and  then 
brong;ht  together  by  the  screw  until  the  frapnients  are  c«iaptnted.  It 
i}»  an  pflicient  method  and  i.«  npually  wril  home,  but  the  prcM'ntT  of 
swelling  may  make  the  a])plication  difficult  or  impi>ssiblc.  They  must 
lie  ^^orn  three  or  four  w<t'ks.     Tlie  danpt;r  Is  of  suppui'atinu  aUiut  (he 

fxiirilK  and  of  it.>4  piissihle  extension  Ut  the  joint.  The  in.strtutn-nl  has 
KH-n  moililiitl  bv  T<evis — two  sepamte  pairr*  instead  of  a  d<^iiible  one — 
by  W.  K.  t)tii4,  who  niade  the  individual  |«irLH  a<lj(i}'talile.  and  by 
Ihiplay,  who  made  it  stronger  and  firmer.  It  has  funiishc^l  many  j^kI 
results,  ami  the  aci'idents  flillnwing  its  nw  have  betm  few.  <_)f  course 
ihe  punctures  mu.st  l>c  anefnlly  prt>tect<Kl.  To  avoid  making  punctures 
in  lilt!  skin  Tn'>lat  usiil  two  gntta-iteivha  plates  moulded  tu  the  surface 
almve  and  below  anil  cngagctl  the  luKiks  in  them. 

1  devisctl  and  tritil  in  a  few  i^'^es*  a  muditieation  rrmfti^ling  of  a 
two'prongfil  fork  lH>nt  on  tlie  flat,  which  was  engiige^t  in  the  upper 
fragment  with  its  shank  resting  on  the  thigh  alwvc,  and  was  drawn 
downwani  bv  an  clastic  wird.     It  is  easier  *)f  adju^stmcnt  tliau  Atal- 


piigne's  luK^ks  and  did  the  work  Miually  well,  but  nuppnniliun  aUtut 

I  loi 
suture. 


the  |Miint8  waa  occasionally  free.     I  long  ago  abandonetl  it  for  the 


Mnyn  Itiilistm  '  [i«.'*.'*c<l  a  stwl  pin  transverselv  through  the  tendon  of 
Ihe  quadriceiwt  close  to  the  upper  edge  of  the  (intclta,  and  nnnther 
through  tbt.'  figameutuu)  jMiteUH*  cloho  to  the  lower  cilgc,  and  then  dn-w 
the  fmgmentr^  together  and  maintaintt]  thi-m  bv  n  ligature  about  tlu' 
pprm-ctinp  jKtrtions  of  Oie  pins  nn  each  wdr.  I  should  think  it  an 
easier  mctlttxl  than  MalgaigneV.  iticflenbach  had  long  before  driveu 
p^-pw  into  the  fmpiuent:'  and  tie*l  them  together. 

Anfler»«D  '  niodificil  Kobson's  mctbiMi  by  (tuM^ing  titc  ptns  through  tlie 
fibn^-|H•ri(^^tcId  covering  of  the  fnignxiils,  a  diKidvantageoiis  cli.nnge, 
1  should  think,  becnu'^'  it  brings  the  punrtun's  nearer  ibe  frat^tun;  and 

•  MltnMiti :   Nf^  York  Mivllr*!  Jminol,  J.t.tiaiy  X  ItW..  p  23. 
'  KoImw  :  llrltUh  MihIIi'mI  .lounia).  >l»rcli  JU.  IMl. 

•  Anrimmni  L«M»t,  July  2.  I*w 
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tljorobv  incpcasps  the  chance  of  infection  of  tin*  joint  in  case  Biippura- 
titiii  sliotild  take  ]ilm>e  ]iIhiu(  tlie  ]iins,  on  it  did  in  one  of  lii.-i  four  i-iises*. 

Cfrtaiii  ottiiT  mt'tlifHlK  of  hiitK-utHiieons  or  teni|M)r:irv  fixation  ubic-h^ 
rewnjlile  the  iibovo  in  .some  respet^ts  will  1m?  nifntiontKl  in  ihf  next 
section  hi'caiise  in  ull  the  joint  is  ojiened,  direclly  or  indireetly,  ihnmph 
tlic  gup  niufle  l>v  the  fntelnre,  and  afl  therefore  direct  and  eurtv  infec- 
tion IS  possible  tlicy  should  he  cotii)Mtred  with  others  carrying  the  snrne 
risk. 

2.  Operative  Treatjaent.  This,  which  Iieg:in,'  in  the  iinlisfplici 
piTirxi,  wilh  IJhtfrV  exposure  of  the  fmeture  and  wiring  f^i  tbr  fra^- 
nienls,  preM.>iits  a  ^j^reut  uiiitdier  of  inellitKJH  un<)  proeinhircfi,  smne  of 
wliifh  ari>  a  natural  evulntion  from  their  pre4lf><;esHorH  in  the  din-ttlion 
of  .«iniplinity,  efficiency,  or  Rnfi-ty,  while  others  Jire  merely  novelties 
obtained  at  the  priee  of  some  disadvantage  or  h»i^I  tifHiri  the  exiij;- 
Kfnilion  of  the  ini|M>rtani*e  of  wnne  indiealiim.  Tlir  ftnuliHuetital  i<lea 
w  the  meelianii-al  fixation  of  the  frnj;nients  bv  (*onie  form  of  tiiitnrt', 
and  the  asMwinted  one  is  eitht-r  the  n*tnovnl  of  ihe  etfuf-iou  or  of  the 
inlerjMised  periosteal  fringe,  ()r  llie  rednetion  of  the  risk  by  the  une  of 
pnnetures  in»<tead  of  a  five  ineision.  Their  conipari^n  will  l>e  nia>1c 
easier  by  first  eiitisidertng  eerlain  faet>  arul  p-ticnil  prim-iples. 

The  pull  of  the  <nia4lri(V|rs  when  the  ktiei>  is  fully  <'xtt!ii(l(il  and  the 
hip  slijihily  floxcil  is  s<)  woak  that  evt-n  when  the  nniHcIc  is  ai'livi-ly 
eontmeu*d  it  will  not  sc|)amte  the  fr.iKnient,*i  more  than  half  nn  inoh. 
I  liavu  rcpeateclly  4(hM'rv«fil  this  <lui'tng  an  o|m'ii  arllm>toniy.  and  I 
have  tteen  several  |>atiei)tri  pas!4  ijii-oti^h  an  atta<^k  of  di-liriiini  Lreint'tui 
in  the  firsr  week  wiijioiit  tearing  apart  the  fnignx-nls  nltlmii^h  ihry 
werif  fasleni'tl  Cof^-lher  only  by  ralg;ut  or  li^lit  silk  suturt-s.  It  \»  plain, 
therefon-,  that  a  strong  suture,  <mm*  of  metal  nr  lieavy  silk,  i^  not  nii*-*- 
ftary  to  the  pr*>i>pr  appri>xiination  of  rhc  f*ru}piient.s  if  ihe  joint  is  not 
di.sleniled  and  if  the  f*Mit  it)  kept  elevated.  Consi^uueutly,  any  addi- 
tional risk  or  eoniplexity  of  prT>oeiliirt>  involved  in  the  uhc  of  a  titronj^ 
8iittire  is  not  jn-«titietl.  This,  in  my  dpiniim.  is  siitTieient  for  the  rejee- 
tion  of  all  methtxls  of  8Utiirin^  whi<>h  n-ipiire  drilling  of  th<'  Ixme, 
even  without  mnsidemlion  of  the  i)thiT  <iismKantaKes  of  aiMTmanent 
sMiiire  thntii^h  it  whii*h  have  been  ilL'S4.'ribed  In  (.'hnpter  VI I. 

The  n-nioval  of  the  etfusion  fiu-ilitate^  approximation,  redui-es  ten- 
xinii,  and  pnit>id>ly  diniinislK>s  the  channe  of  (lie  formation  of  adhesions 
anti  pt-ri-artieiilar  thiekeniiiir  and  ivlniclion.  Othrr  thiiii^s  l^-in;;  e*pial, 
tlieri.'forf,  metlKwIs  whieh  include  surh  rrinoval  are  pn-lenible  to  thusr 
whit'h  d(i  n<it,  and  if  tlipv  also  permit  the  adjustment  of  an  iiit('r]Miisifl 
pcrifMteal  fringe  or  a|>oiieurotic  ^liretl  tlicy  Imvc  an  adtlitional  advua* 

The  periosteal  frinp',  lone  eharipNl  with  much  of  the  re^poifibilitv 
for  failure  of  lioiiy  "ir  elose  tibntn't  iininn.  has  l)een  sliKwn  hv  large 
cx|icrionce  with  ii|>emtivc;  mellnMls  in  which  it  wns  disrecanleil  to  Ik; 
HMially  a  nej;Ii>rible  factor;  that  is,  long  s<'ries  of  eases  tn!at4.'*l  by  sul>- 
cutoneoiiH  sntiire  have  j;iven  eloso  nnion  in  abnM  all,  and  yet  it  niiwl 
bo  lH'lieve<t  that  a  fringe  of  some  tiixe  waM  pn^<nt  in  most  of  tlienu 

'  III  WU  l>r.  lUroiii,  iff  l'lilU<l4'!l|k|ila.  fajiiciird  \\\n  fmwii  iilr  1  n^i  Ihi  r  lijr  ii  wiri  [■mud 
tbntuitl)  tliriu  mill  kiiututi  uuUMv  llie  Bkiti ;  tin'  imlli-iii  dinl. 


FRACTURES  OF  TUB  PATELL^t. 


375 


On  the  other  hnnd.  I  tbiiik  the  lai^  iijwneurotic  shro<ls  whir^h  T  have 
seen  scvrnil  Unws  would  pn)bnhly  have  Ixn^n  a  wirioiis  itUstacl*;  if  tliey 
liail  Iie4>n  left,  and  |Mis.siltlv  similur  iine^  tiave  been  re!>jK>nNthlf  for  Honie 
of  the  faihirt'^  notvti  under  methods  of  treatment  usually  ertioieut.  It 
is,  therefore,  not  ni^essary  to  chwwe  an  o[»ea  methoil  of  o|H:ntting  in 
onler  to  adjust  the  fringe,  but  prolKibly  in  a  linmll  proiH>rtion  of  ca.-es 
Uiere  is  present  a  friuj^e  or  s!ire<l  of  auoh  Af/M  thai  it  will  diminish  the 
suewHS  lit  any  o[H>mtion  \vhi(!h  doe«  not  elfcct  iIh  reniovul.  Again, 
othc-r  ihiiijrs  being  equal,  an  open  method  better  pruLect>«  againttt  this 
ob?iliu;le  to  snoees-s. 

]nfecti<in  may  oerur  in  anv  o|ierution  whirh  \voundi4  the  skin,  and 
tlie  ehanrt'  of  tts  fpren<l  to  the  joint — the  great  danger — is  greater  if 
that  wound  oiiminuni<!ates  with  the  joint  or  the  wat  of  fmrtnre.  The 
briefer  the  existfiie'e  of  that  wound  or  of  that  eoiineetinii,  the*  letris  the 
(Longer.  Al)  tlie  si>-c»lled  sulM'iilaneoiis  rnfthoilH  reipiirf*  two  or  mora 
Mniall  ineisiim?,  and  in  all  a  suturv  of  silk  or  wire  in  pas^-^l  eithiT 
dinvlly  int^i  tlie  joint  or  tlin>ngh  tht^  line  of  fnieture  or  its  immediate 
nGighltorhiMxl.  If  i^nppnration  iKTur?  at  a  puncture  the  sutnrc  opens 
a  direct  nwd  fur  it8  spnwi  In  the  joint.  The  size  of  the  woumi  is  not 
a  niisiifure  of  the  chuuee  of  infection  ,  that  immes,  if  the  eonuuon  pre- 
cautions are  taken,  mainly  from  the  hamis  of  the  operator  and  his 
assistants. 

Finally,  the  |Krinanrnt  preseni*e  in  the  tissues  of  a  foreign  Intdy  is 
not,  a<H.-<inlitig  to  general  rx|»erienre,  a  matter  of  iudiH'erenoo  ;  oeea^ion- 
ally  !4uppnnition  takes  place  akuit  it  after  a  lung  interval,  and  not 
infret|neutly  ItA  removal  lia»  l>een  required  lifcautH>  of  |iain  and  irrita- 
tion. 

The  ojM'rative  metlimis  arc:  (1)  by  open  incii»ion — dirwt  snturti  of 
the  t*rugnienti«  tlimugh  hole»  drilled  in  them,  suture  of  the  tibro-perios* 
li-al  layer  and  pji|wnlp,  and  mediate  HUture  through  the  tendon  of  the 
quadriivps  and  ligunientuni  |tatellie:  (2)  bubi-iitaneon>i  HUtun- — bv  wire 
through  ibe  whole  li-iigtli  i\\'  the  fnigment£,  or  by  bilk  thniugh  the 
leniliMW  and  cnissingthe  fnmtof  the  Iwne  ;  (3)  sulK<ntaneous  jM-rmunent 
ligiitJire  surronmling  the  fragments  in  the  sitgittjd  plane  and  lying 
|)artly  in  the  joint;  (4)  tiimporan-  ligatures  ptiswing  through  the  jnint 
as  in  {A),  or  through  Uie  tendons  as  in  (2),  or  through  the  bouc,ull  tie*l 
oiitrtide  the  skin. 

The  niethiMis  are  far  loo  numentus  to  permit  a  detailed  deseriplion 
anil  rritirism,  even  if  it  xvere  not  probable  tlml  niifrt  of  them  will  Ite 
ulundimpil  in  favor  of  the  simpler  anil  «ifer  ones.  Many  of  them,  t<»o, 
ean  Ik'  judged  in  elassea.  Thus,  for  reas^ms  given  alxtve,  [  would  reject 
all  in  which  n  [MTmanent  suture  is  places!  in  the  bom'  itself. 

TemiMimr\-  ligutnre  through  the  tendons  (one  of  the  earliest  nn-lhods 
pn>pos«'«lj.  or  tlimugh  the  Imne,  or  anmud  it  thn>ngh  thn  joint  sci'ins 
to  me  tit  Im-  nn>re  itangenins,  Iii-cauM*  of  the  prolonginl  eoiumuuicatinii 
with    the   exterior,  and  less  eflicieiit    tliaii   the  similar  dulKUtanetui^ 

IDCthcKlfl. 

Tlip  unhentaneouH  methods  which  ean  l>e  done  ecjualty  well  bv  an 
ofien  incision  nii)M--.ir  In  liave  an  equal  ri-^k  with  and  to  lack  the  niivan- 
lAgrw  M'hirh  Ixlung  (o  tin-  latter. 

itarker'.i  subciitaneons   ligatun'  ulmni  the  fragmtnlH  (s-ilver  or  silk 
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IHUMJii^  tliniii^li  tlip  joint)  o|iPnH  a  dirwt  n>a<l  for  the  sprpad  to  the 
jiiiiil  of  lnrci'tlt'ti  iMH'itrritiK  At  i-ither  puiieturo  or  ^niall  incision,  iin<]  as 
II  iiImi  i'nWn  to  pfoviilt'  for  >4itif^fnt't<irv  evacualion  of  the  jnint  and 
nt|Ji)NtlMcnt  of  thi'  jH>rio<4tcnl  fringe  1  should  n>ject  It.  It  :in|K>iirM  to 
hiivr  nnd  willi  cunrtuK'niltlp  liivor  ami  »<nccc!j6  itiuce  its  introaiiction  in 
I MIM  nnil  hiiA  Ui'it  wiirntly  oonunemled  by  several. 

My  |H<i'«Mintil  fX|K'rIcniv  is  limiliil  to  the  .Bnlwulnncons  ninliale  silk 
tintni'e  through  llii'  lemhtn  nml  the  H^niontum  piitt-llie  (18H9-lK!t'i, 
iiliitiit  llifly  (*ti*i"«)  nnil  t»|H'n  inrisinn  with  tht-  ftaine  or  (he  fibro-jierio!*- 
tciil  Miiluft' (I'^U'J-l'HIT,  over  tvvii  iiundrtti  cnse^^).  In  thi' tirst  mtii-^ 
InfiNiion  Dutnirnil  ttviiv  nml  rcsiilt«<l  in  a  stifl' joint,  siippnmlion  up* 
piuirin^  in  ono  of  them  nHer  the  [Mttient  had  left  the  hospital,  up|Kir- 
I'lilly  Wt'll,  in  the  stHttml  wei-k.  In  the  second  >*erie«  all  the  ra«?*»  have 
n'*N»viT*'*l  withnht  nceident  an»l  with  close  union,  except  one  caw  «if 
itliKht  HUperlieial  t^Mppnnttion  which  did  no  harm ;  all  that  I  linve  sirn 
after  liie  (hirfl  month  have  hail  gooil  use  of  the  joint  exi'^'pt  one  very 
mIoiiI  nervoup  Monian  who  couM  not  be  |x>rsnadt^l  to  nltandon 
enilche-* ;  her  )>atclU  was  freely  niovahi*.-  Jatendly  and  union  was  elose, 
hut  (lexiim  was  llmil^-d  to  30  decrees  three  months  after  the  atx'ldent. 

I  hefrnn  with  the  snl>cntnne4ins  nietlnMl  because  I  tlMUi^ht  itis  risks 
lew  than  lliose  of  fre<f  incision,  but  when  I  found  that  the  extrava- 
Bfttcd  IdiKKl  often  eM*a]M>tl  fre<>ly  thnuigh  fome  of  the  four  small  incic*- 
ions  and  that  consecpiently  the  suture  lay  free  within  the  area  of 
fracture  and  laceration  I  aiundoncd  it  fur  the  single  free  incision  and 
was  soon  convinced  lliat  iIk'  |Kiticiit  \v;is  eipiallv,  iierhaps  lietter,  pro- 
tected. A  special  advantage  of  the  latter  nieihiKl  is  that  the  o|HTi»ion 
cim  l>c  <lone  willioul  on«*  toueliing  the  cut  tissue:*  with  the  fing<Ts,  and 
to  tlmt  I  attribute  the  oimplete  freedom  fn>m  infection.  I  have 
fre»iuenlly  done  the  o|>eration  under  local  aniesthcsia — cocaine  or 
freezing. 

'Die  nielluHl  is  as  follows  :  The  surface  liaviug  U-en  pre|MinHl,  an 
incision  is  made  in  the  median  line  slightly  overhinping  the  two  fmg- 
ments;  the  sides  are  dniwn  apart,  the  fniginents  tilted  in  turn  with  a 
flhaqt  retractor,  and  their  surfaeea  freetl  from  elm  or  fringe ;  while 
they  arc  held  up  the  Joint  is  tlioroughly  washed  with  a  hot  Mcrile  mlt 
solution.  Then  the  fntgmeutji  are  drawn  snngly  together  with  hooks, 
the  fringt!  adjusti'd,  and  two  or  t)irei>  catgut  suturus  placed  in  the  peri- 
cmteuni  along  the  nlge  of  the  fracture,  or  a  single  silk  or  ^out  catgut 
suture  iHissiil  through  the  temlon  antl  Itgiuneutnin  patella  so  tliat  it4 
two  stnmds  lie  on  the  fnmt  of  the  bone.  Sometimes  additional  sutun's 
nrt\  placed  in  the  rents  in  the  Intcml  exjtansions  close  to  the  Ume. 
Hlake '  trusts  entirely  to  these.  The  incision  is  clost-d  without  dmiuage 
with  nn  uiiliitcrruptcij  silk  suture,  the  dn-s-iirig  applitnl.  and  the  limb 
bound  Ujxin  a  pkstcrior  splint.  The  |uitient  i^  kept  in  Ixtl  with  the 
fh^t  tlevaicti  ftir  a  week,  the^ilk  suliin-  of  tli*'  im-i.Hiiiii  is  tluMi  removed, 
and  a  light  phwter-of-l'aris  i-nnisentent  applinl.  Art*r  a  few  ilays  tlie 
fKiliont  l(>aves  the  hospital  on  enitelie^,  and  afu-r  a  month  thedretwing  in 
cut  down  the  middle  m  front,  and  lu-  is  directed  to  wear  it  «mly  in  the 
ilayliaie.  T'snally  the  joint  e:ui  In-  HfXed  at  least  9(1  degn**  by  tl»e 
>f  thi*  Ihini  nKMilh,  onm  earlii-r,  and  the  patient   usually  diMAnb 
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the  splii.t  Piilirely  before  tliat  time,  biihw?  he  U  told  it  sen-os  only  ax  a 
|»rfitfction  HfTHiii-it  tlaniaj»e  by  a  fall.  In  mi  rnw  linvp  I  st^'n  tlii-  frag- 
mi-iita  sepjinitc  under  use,  but  st'vrral  liave  ctimo  back  in  the  tliinl  i>r 
fuurth  muiitli  with  rffrairiurc  caustnl  by  a  fall. 

I  have  thrireuswl  ft  transverse  innision  ;  it  pt'rmitH  more  exact  sntiiring 
of  the  rents  in  the  lutunil  ex|Kinsions.  but  I  pR-fer  the  nicilian  incision. 

I  have  ireate<l  a  few  cases  witliont  iinniobiliKitiun  after  the  tenth 
*Iav,  but  (he  piin  in  rapidity  of  n-storation  of  fiinetion  has  not  l»een 
sunicient  to  justify  tlie  risk  fif  art-idcnt. 

For  CVci's' method,  first  t*ubeutaneou«  wire  witiire  thmuj;h  I»one; 
Aiken's'  raodilieation.  the  wire  |MissinponIy  onrethnuiirh  the  Imne  and 
thru  burk  under  the  skin;  lia  r  ken's  ^  mothml,  suUMitrineouf*  ligature 
l)in)Ugh  the  joint  nlmiit  the  pnli'lla  ;  my  par)i«>r  methoil/  subculani'ou^ 
ineiliate  suture  through  the  tendon  and  lipinientnm.  the  reader  is  re- 
ferred to  the  orif^iual  accounts.  <_>tlier  plans  not  ab^ive  mentinnetl  are 
those  of  Wolfff*  open  incision,  two  metal  rivets  driven  into  each  frag- 
ment to  receive  pilvcr  wires  hy  which  the  frnprnents  are  fastened 
together;  Kitlre<ijj;e,*  two  hsiniilar  rivets  place^l  a.-tride  the  line  of  frac- 
ture; and  Axfiml/  ten)|K>r:try  wire  suture  tlirtMi^h  the  bono  and  luu'k 
outside  the  skin.  Other  older  temporary  measures  are  Itarion's  (IS.*l-l, 
the  same  as  Axfurd's),  ^'olkn1ann's  silk  lt»ii|>s  tninsvereely  through  the 
tendon  and  ligamentiim  piitclla'  and  tied  together  uver  the  ukin,  and 
Kocher'fl(!8H<>)8nrroundinjj  wire  lijjatiire,  {Kissing  like  Ifarker*.-*  through 
the  joint  Itcneath  the  {ratella  but,  unlike  his,  iucluding  the  skin  in  itD 

I(K>p. 

Oompound  fractures  sperially  need  protection  from  infection  be- 
aiuse  of  the  importunce  of  the  joint  and  the  dang<T  to  lite  or  limb 
involved  In  \\a  snppunititui.  If  infection  hait  alreiuly  occurred  the 
joint  muitt  lie  e.leun'xi  as  Ihoniughly  as  pMsible  and  drainage  provideil 
on  each  side.     The  fragments  must  be  sutured  together. 

Disability  After  Fracture.  Thi»  may  l>e  due  to  .Hliffnes.s  of  the 
jnint  i>r,  much  le-w  fn'^piently,  to  the  logs  of  active  extensiun.  The 
cauM-'s  of  the  former  are  varied,  anil  but  (ew  nf  those  wlnrh  are  per- 
manent, which  do  not  gnidually  diminish  under  use,  c^in  lie  n-moved 
by  operation.  Many  attempts  to  relieve  have  been  made  upon  the 
tlieon'  that  the  fault  lay  in  sejiarution  uf  the  fnignients  ur  in  the 
ahtHMuv  of  a  firm  lK)nil  betwet!n  them,  the  iisiml  plan  Iteing  to  op<'n 
the  joint  and  bring  the  fragments  togetJier.  Failures  have  l»oen  niuner- 
UU.S,  either  tlin^ugh  inability  to  clo^  tlic  gap,  or  thmugli  infivtion,  or 
ihruugh  (leniistemv  of  the  disability  after  an  o{N'rattve  HUCoeMH.  Kven 
in  nuiny  of  the  cases  in  which  impmvement  hits  followe<I  the  o|tenition 
it  so-ms  pnibnblc  that  an  equal  intpnivement  would  Iiave  come  in  lime 
witlxiut  the  aid  of  the  interference.     Clmput,'   who  lias   thoroughly 

'  OtI:  nontw-he  7<>itM-1trin  ffirniirurjle,  Pobmsrr.  18hb 
■  Alkcn  :  ItriiUh  Mr.lir&l  .loiimftl.  Jnly  33.  UOS 

'  Barker     Ij^ikv^I.  AjtrU  IS.  ji^Wl.  mA  Antrkvii  Test-hook  ofSurBfrv.  I>*ii7 
*flUmioii:    Nrw- Vurk  Motlloil  Journal.  Ma^  10.    iriOO.    p    Ml.   mJ    Aiuwrlcui  TvxK- 
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studied  the  conditions,  attributes  the  loss  of  flexion  to  hypertTY>phy  or 
rigid  elongation  of  the  united  patella  by  which  it  is  made  too  long  io 
pass  around  the  condyles,  or,  much  more  frequently,  to  the  ascent  of 
the  upper  fragment  (with  a  separation  of  two  to  five  centimetres),  in 
consequence  of  which  the  upper  portion  of  the  capsule  and  the  lateral 
expansions  become  so  shortened  that  the  descent  of  the  fragment  is 
impossible,  and  it  cannot  be  sufficiently  mobilized  without  a  division 
of  its  attachments  too  extensive  to  be  practicable  or  perhaps  compatible 
with  its  vitality ;  ami  even  if  the  lower  fragment  is  brought  up  to  the 
upper  one  by  detachment  of  the  ligamentum  fiatellee  from  the  tibia 
(von  Bei^mann,  1887)  and  is  united  with  it  flexion  would  still  be  lost 
This  being  so,  what  is  required  is  not  the  appn>ximation  or  reunion  of 
the  fragments  but  the  removal  of  the  obstacle  to  tlic  descent  of  the 
upper  one.  Ohaput  did  this  in  one  case  by  excising  the  upper  fragment 
and  obtained  a  good  result,  the  patient  being  able  to  walk  up  and  down 
stairs  and  carry  a  bunlen  of  200  {munds ;  the  range  of  motion  is  not 
statc<1.  His  grouping  of  the  different  formsand  tlieir  respective  treat- 
ment is  as  follows : 

1.  Close  union.     Medical  treatment  and  exercise. 

2.  Elongation  of  the  patella  by  hypertrophy  or  a  stiff  bond  with  loss 
of  flexion.     Extirpation  of  the  jiatella. 

3.  Short  flexible  bond.     Massage. 

4.  B4)nd  two  to  five  centimetres  long  with  loss  of  flexion.  Extir- 
}>ation  of  upper  fragment. 

5.  Bonds  more  than  five  centimetres  long,  and  those  cases  of  class 
4  in  which  active  extension  is  lost.  Suture  of  the  fragments  after  free 
separation  of  the  lower  portion  of  the  <|uadric<'{>s  and  upixir  |Mirt  of  the 
cupstile  fntm  the  femur.  This  denudation  of  tlie  femur  lie  propcwes  to 
et!e«!t  through  a  curved  transverse  incision  at  the  level  of  the  lower 
fragment  or,  if  the  gap  is  long,  through  a  longitudinal  one  ;  for  the 
<leniulntion  he  would  use  the  elevator  or  knife  and  would  sutnre  the 
fragments  with  wire  Iwcause  the  strain  might  Ix^  to<t  great  for  |K)riost4*al 
sutures. 

Bnptnre  of  Bond  ("  llefracture  ").  This  has  rarely  seeuie<l  to  me  to 
re<juire  more  than  rest  in  IkxI  with  th<!  foot  elovateil.  As  it  is 
(!ause<l  l>y  the  tearing  away  of  the  lower  fnigtiuint  from  the  up|M'r  one 
in  foreibli!  rt<^\iotl,  full  extoiision  of  the  joint  brings  the  torn  snrfaces 
into  contact,  and  we  have  only  to  wait  for  them  to  reunite,  opinisiug 
swelling,  if  ne<M'ssarv,  by  appropriate  measures.  <  )nee  or  twicti  I  have 
H'oimmukI  the  joint  and  ag:nn  snturiKl  the  fragnuMits,  and,  of  «)urs<', 
this  would  Im'  done  if  the  fr.ietnn>  is  (Ninipoiind.  The  prognosis  is 
made  worst.'  by  the  prolongation  of  the  eontineincut  and  the  rcjietition 
of  the  trauma  and  its  eons(!quences. 

S-han/' (il)tuiiic(l  a  g<MHl  functional  result  in  a  fracture  five  years 
old  with  a  separation  of  twelve  e<'ntituftrcs.  Thnmgli  an  incision  on  the 
inner  side  i'r*tu\  lielow  the  knee  to  the  tniddle  of  the  thigh,  over  the 
s:irtoriiis,  this  nuisele  was  mobilizi'd  and  secured  bv  wire  sntiires  n|>on 
the  tVniit  of  the  fragments.  Six  weeks  alW  o|>eration  the  patient 
cotdd  run  np  staiix. 

■  Scliuiiz;  BciUK(>  ziiin  f^iiitruniliiU  ftir  <1iir.,  liKKI.  p.  ir.?. 


CHAPTER  XXV. 

FRACTURES  OF  THE  BONES  OF  THE  LEG. 

Of  the  upper  end  of  tibia  or  both,  Reparation  of  epiphyaiB  of  the  tibia,  avulsion 
of  the  spine,  avulsion  of  the  tubercle — Of  the  shaft  of  the  tibia  or  both — 
At  the  lower  end  :  Comminuted,  supramalleolar,  separation  of  epiphysis  of 
tibia,  by  ever»ion  and  abduction  (Potts),  by  inversion,  of  the  posterior  portion 
of  the  tibia — Of  tlie  fibula:  Upper  end,  shaft,  separation  of  epiphysis. 

AocoBDiNG  to  tlie  table  in  Cliapter  I.  fractures  of  the  shaft  of  the 
tibia  or  of  both  bones  constitute  one-foiirtli  of  those  of  tlie  lower  ex- 
tremity, and  more  than  6  per  cent,  of  all  fractures.  The  more  fre- 
quent seat  is  at  or  near  the  junction  of  the  lower  and  middle  thinls. 
When  both  lumes  are  broken  the  fibula  is  usually  broken  at  a  higher 
level  than  the  tibia. 

Statistics  show  that  infancy  and  childhood  are  almost  exempt,  and 
that  the  maximum  of  frequency  is  found  lietween  the  a^s  of  thirty 
and  sixty  years,  those  three  decades,  according  to  Malgaigne,  furnish- 
ing equal  numbers. 

1.  FRAOTUBES  OF  THE  UPPER  END  OF  THE  TIBIA  AKD  FIBULA 
OB  OF  THE  TIBIA  ALONE.* 

The  causes  of  these  fractures  are  direct  and  indirect  violence  ;  in  the 
former  a  blow  reccivetl  directly  upon  the  part,  as  the  fall  of  a  heavy 
ImmIv  or  tlic  kick  of  a  horse  ;  in  the  latter  a  fall  fnMO  a  hoiglit  iir  a 
twist  of  the  limb,  cs|>eciallv  :tl)duction. 

The  line  of  fnictun'  mav  be  transverse,  oblique,  or  lon};itu<linal,  in 
the  latter  case  passinj;  into  the  joint  and  scj>ar:itinjr  oiilv  :i  portion  of 
the  articular  end  f'nun  the  shaft,  or  (liere  may  be  a  crush  of  the  internal 
condyle  of  the  tibia  witli  ru|)ture  of  the  external  lateral  ligament. 
Transverse  fractures  by  direct  vioh'nce,  the  fall  of  a  slojie,  the  kick  of 
a  ln)rse,  hav<'  been  obscrveil  at  four  and  seven  centimetres  from  the 
articular  ed^e.  Comnilnuted  fnictures  have  been  caused  bv  direct 
violence  and  by  falls  njxm  the  feet,  the  shaft  pcnetnitinj;  and  splitting 
the  head.  <)bll(pic  fnictiirc,  the  line  rnnniuf;  into  the  joint  and  s<'pa- 
r.iting  the  whole  or  ])art  of  either  condyle,  appears  to  be  caused  by 
alxluction  or  ailduction  of  the  leg,  the  fracture  taking  place  on  the  side 
toward  wliieli  the  leg  is  Iient.  The  term  com/tjvW'xi  fnirfurf  (Wag- 
ner) has  bt'cii  applinl  to  a  grnu|>  roinprising  traetnrc  of  either  eutidvli' 
and  more  or  h's<  marked  cnishiiig  of  th*'  heaii  of  tiif  tibia  I>v  a  t':iil 
upon  the  foot.  Kxriiidiiig  tlie  I'nu'tiires  ot'  either  enndvle,  In  tlie  pr«i- 
fluetion  of  whieli  abdiietion  ainl  ailchietiou  of  the  leg  take  part  n-sitee- 

'  liicliidiii):  s<-ii:kniti<iii  i^r  ihc  iijii'ir  tiliiiil  i-|ii]iliysi.suiiil  avukioii  of  tin-  1ii1>fn'l<-  of  Mil' 
titiia. 
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lively,  they  an*  ohflraeUTiwHl  by  swelling  in  and  below  the  knee  and 
liv  wnHiliwm'K-i  on  prt'twure. 

Of  loii^itixlinnl  fnicture  I  havo  seen  one  cane,  a  man  of  twenty-five 
yt-nr^.  TUv  line  nf  fnutiiro  niii  frmn  the  inner  part  nf  ihe  uuttT  nrtii'- 
ular  surlUcc  ilir^'ctly  downwunl  in  a  Bagittal  piano.  The  M'|Kiratioii  al 
the  npner  end  wa*  about  half  an  inch  and  van  maintained  |MirtIy  by  a 
snwil  fraa;m('nt  I<»df;<»d  deeply  in  the  cleft,  but  even  after  n-nnAiil  of 
the  latter  the  disphuvmcnt  (snild  n«t  hp  wholly  nthiCfHl.  The  rau-<' 
was  a  fall  from  a  ladder,  Imt  the  nicelianii^in  was  ii<*t  Umiwn.  The 
Joint  wa.-!  M)  ItHtHcni'il  that  the  tibiu  eiiidd  lit;  niovetioulwanl  nisirly  liulf 
itn  inch.  Rtx^nivery  tiHik  place  with  active  flexion  nearly  to  a  riglit 
anffle  ami  marked  jtenii  valgum. 

The  displaectuenl  varies  with  the  eliaracter  of  the  fracture  and  the 
fracturing  fon^- ;  in  a  transverse  fniftiire  without  i^niiniiinitiun  it  is 
usually  flight;  in  oouiminution  of  tiie  iijijier  end  and  in  ubiique  frao- 


Pio.  22ft. 


Fia.  239. 


Fio.  230. 
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ture  of  cither  tiibcroaitv  the  fra^rment  mnv  l« 
notably  di^^pliircd  ur  tilled.  The  <lire<'t  iir  indirect 
implication  <tf  the  joint  ennures  an  etfusinti  within 
it-,  an<1  the  proximity  of  the  main  vcs^wls  iiiakcH 
their  injury  mon'  likelv  than  in  fnictun'  at  most 
otlier  jKtintt*.  Itoth  tibial  arteries  and  the  |>oj>- 
liteid  vein  have  ))cen  b^rn,  the  injure*  in  every  catv 
lending  to  anipiitution  ur  dtfalh. 
Diagnosis.  The  diagno!*is,  in  niching  which  the  aid  of  an  nmesthetic 
may  be  nnpiired,  is  ma<!e  by  recognition  nf  tlie  irirgnlartty  nf  iiutliiie, 
|miit  on  locid  pressure  and  on  pressing  the  leg  upwani,  ami  ptwwihly 
nbnorinal  mobility  and  crcpitu:*.  lu  high  tranwvorw  fnu*tiire«  enre 
iniiHl  )h>  taken  not  to  niiritiike  the  injury  for  a  subtnxation  of  the  knee. 
Prognosis.  The  prognosis  of  thi«*  injury  is  excvntionnllv  M-riouK, 
iKv-jiusf  of  (he  pnjxnnity  uf  ihe  joint  and  the  |ioHsibility  nf  mflanima- 
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tnry  coni|)lii:tttion»  and  the  more  <ir  li>»i  CMin|>lrl<;  Itiss  of  the  ftmi'tioiis 
ul"  iIh>  knpf  which  that  ami  the  (leninpcmcnt  tii'thf  arlu'iilar  surfa*-*'  in 
uMiqitc  an<l  eominiiiiitefl  fnicture:^  involve,  ami  nls«i  U-causo  of  tlio 
evix-ptionally  \oi\^  period  that  is  nwcssary  fur  cni)M>lidation.  The 
average  pt-riotl  in  stven  cases  coIlecttKl  by  I'onwt  wub  altoiit  fuiir 
months.  No  satisfactory  explanation  has  l>cen  given  of  this  jx.'culi- 
arity. 

TreAtment.  Displaormcnt  must  he  corrected  by  traction  and  direct 
pressure  according  tu  its  chiinicler,  and  retention  ellected  eitlier  hy 
pi'rniancnt  tmrtinn  or  by  a  8ns|M!mUHl  poslerior  i^plint  with  the  knee 
iKirtly  tlcxod  or  by  encasement  of  the  entire  limb  in  plaster.  The 
n)dlo:itiiins  vary  so  much  with  tlie  position,  direction,  and  extent  of 
the  fractiirt!  thai  general  ruluji  <'uuuot  well  be  made,  (imipleteeiifa-se- 
inent  is  valuable  to  prevent  bowing  of  the  knee  when  the  fracture 
extends  into  the  joint. 

When  the  fracture  extends  luto  the  joint  function  may  be  so  limitetl 
hy  an  irregular  iHtsitiou  of  the  articular  fragments  that  it  may  I>e  wi^e 
In  ex|H>s<'  tlii'ni  by  ini-ision  fur  niun' uccur.ite  adjustment.  Willi  pnijH-r 
preeaiition^  it  wouhi  l»e  justifiable  if  the  irn^gularily  is  gival  and  not 
otherwise  retnc«liable,  but  1  have  met  with  only  one  i-ase  that  sei'mtil  lo 
nxiuin'  it. 

If  the  fracture  is  comitound  and  if  sup[turotion  of  the  joint  m*eurs 
a  friH*  outlet  fur  the  i>us  mu^t  lie  pn>mptly  provided  by  sfKi-ial  ojhii- 
ings  at  the  sides  nitluT  than  through  tlie  woimd  which  caii  hardly  fail 
tu  be  unsuitably  placed  fur  etlcclive  druiuage. 

Separation  of  the  Epiphysis 

has  been  uote<l  in  a  few  wtsos,  Ilruns  colUytc-d  four,  Iliitchinsnn  '  wiys 
he  htt-s  rc'winis  of  ten,  including  three  nnpublishcil  eas*-s,  ami  Poland' 
rolliH^i'd  twenty-four.  The  recently  reimrted  irawi-  that  I  have  setrn 
arc  those  \i{  IlifUston  and  Maidy.'^  In  Hutchinson's  list  the  extremes 
of  age  were  one  and  sixt4>4>n  years.  TIu;  common  «mse  ap|H>:irs  tt)  1m; 
a  wrench  of  the  leg,  ul>duct.ion  or  adduction,  by  which  a  transverse 
strain  is  made,  but  IVIaiid  thinks  it  is  direct  pressure  against  the  epiph- 
ysis. One  of  Poland's  was  iH)ni)M)und  ;  the  patient  recovere4l.  In 
twelve  ihe  |iatii-ul  died  or  the  limb  was  Hniputalcd.  The  :iges  nui^*d 
frtiiii  thr*-*.'  to  twenty  yt-ai-s.  In  all  but  oneeiLse  the  pror^-ss  l)<>ariiig  the 
tulien-lc  of  the  libia  aeeoinpiinied  the  epiphysiis.  The  di^plaeenienl  was 
fonvanl,  furwanl  atal  outManl,  or  lateral,  and  usually  slight.  In  a  nnni- 
ber  the  dinphy**i.s  was  also  broken,  and  sometimcfi  extensively.  In 
ficvcral  of  the  cases  which  recovered  no  trace  reniainwl  of  the  injury. 


Amlsion  of  the  Spine  of  the  Tibia 

by  traction  throngh  the  enieial  ligauu-nt,  whieb  ha^  b(H>n  note<l  a  few 
times,  is  tu  be  ehf^^Hl  as  a  complication  uf  dislocation  of  the  knee 
rather  than  as  a  form  of  fracture. 

•  iratrhinBiin  ■-  HrtlMh  MMlirAl  Journ«l,  Hftreh  31.  li<lM. 

■  I'nUixl  .  TriiDiiinlit-  Spiuinitiitn  of  thn  EpIphyMM,  p.  6tti. 

*  UoMlan  Mta  Miiiil>  -.  llriiuJi  Mfldlcftl  Joan»l,  Jniy  21  aud  SepUunbar  2S.  18B& 
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Amlsioii  of  tlie  Tubercle  of  the  Tibia. 

T<i  tlui  htlicrt'lc  is  uttu(rli(.il  tin-  liptiiu-iituiii  |ki1cI1u?,  and  nit  tliv  fimM* 
vf  its  riu4;(iin*  M-liirli  luivu  Ihh^ii  n*p()rU>il  havi>  tKH5n  caiiwHl  liy  lhi<  action 
of  tlic  (|ua(lntf[is  in  somi-  violent  cflorl,  iisiinlly  jiiin|)in^,  iiixl  nio^t  nC 
ihem  ill  yoiitliw  UiawfL-n  twelve  iiiul  ci^litcru  yi*urs  nf  vk^v.  Tlif  irv~ 
qiieiu-y  in  yoiilli  is  to  1m?  ui'coiinti^il  for  hy  tin-  fart  tliut  the  ttiln'riwity 
in  a  uuntiwuixl  prulun^atioii  uf  tlie  (.■pipliyHiii  und  iviiiaiim  tiejKirutfil 
fmm  tlu'  Hliafl  by  eonju^l  rartilnf^c  tiutti  gniwtli  \i^  coiiinlotcd. 
Miillcr,'  who  wrotr  thi.^  first  8[>fTial  artick-  wyon  the  (*iil)j«rt,  i-nlU'ctttl 
wvfii  i-a&i'S  mill  atkUil  one  of  liis  own.  Otlii-r  f<iriniil  |m|K.T>»  are  by 
Si-JilattL'r'  ami  Osgood.'  To  thfso  may  Im-  addinl  om'  l»y  Kf-ywr,*  nnp 
liy  Ij:in<lslHT^,*  one  by  Wurt',*  and  ono  by  (iainli<*r  and  ll(»nri'lJ  The 
HW  of  the  fn^;nlem  has  varinl  in  li-n;;lh  from  two  u>  five  t-entimctn--, 
and  in  one  cxi-entional  t-ose  (Uichet)  the  ruptuix'  ran  partly  thnnj^rh  tin; 
lulKTcles  (both  k-g^)  uud  |)artly  through  the  ligunu-uliuii  [laldlfe. 

Symptoms.  Tho  symptomr<  are  inability  if*  use  the  limb  immedintrly 
follnwin;;  llir  ellbrt,  «inch  sonictinies  is  accumpanivd  by  a  cmeking 
HiMind,  and  tlie  n.itignitIoti  of  a  movable  binipof  lioni*  abiint  two  inrlii-K 
Ix-lnw  tlu"  luitella.  i)u  prcjwing  this  lump  flownwanl  and  liaekwnnt 
against  thi*  tibia  cropiiui*  is  felt.  TIil*  knee-joint  i&  niuro  or  less  dis- 
tiMuh-d  by  an  eHnitinn. 

It  Mi>ni8  to  me  that  skiiigniplii*!  apiM-iimrnvft — the  cxistomv  of  a 
ck-ar  line  U-twecn  the  Inbcrt-lo  and  the  riJiaJV — have  letl  of  late  tn  ibe 
diagiit>t*ts  of  fnit-tuiv  in  rfmu*  of  (he  nimnum  i'ilm'h  of  .-light  itijurv 
which  do  not  dpserve  to  be  tluiR  rla.-WHl.  Thus,  Sehlatti-r,  who  i-tninin 
seven  cases  in  K-ss  than  tbnv  yearh,  includes  those  in  which  there  was 
uo  Hiiilden  onset,  no  ilisubility,  no  t^ymptom  exit'pt  tenderm-hH  on  preMt- 
nrp,  nuTf,  it  seems  to  me,  of  slight  rnpturcK  of  tin'  |»erioKtrnm  or 
(NjnJDpd  airtiliige  or  even  of  exaggi-ratc*!  nutritive  activity.  I  have 
tHi'U  it  lump  htowly  form  at  the  site  of  the  tulicn-le  in  such  cases.  (tiMv 
alsi)  Wrn^kiW,  Aminln  of  SHnfrrj/,  Fcbniary.  lilOo.) 

Treatment.  The  In-atment  is  to  precis  the  fragment  into  plm-r-  and 
maintain  it  tlM>r<>  bv  a  bandiipc  or  strifw  of  adbc-^ivc  plaster  while  the 
limb  is  ki'pi  t-xlended  utxiii  a  ^ptint  for  four  or  five  wiM-ka.  *  M'ill.  who 
opcnnl  the  joinl  uiidi-r  tlie  impn-^sinn  that  he  was  dealing  with  a  frae- 
Inn*  of  ihc  iKiiclla,  nlili/cd  lirs  incision  to  pin  the  fniginent  in  plaet; 
with  a  stc4'l  drill,  and  obtaint-^1  a  gootl  ivsnlt.  Pr.  Tllton  {onil  n>ni- 
n)uni<-Ation)  fiund  the  fragment  so  n-it«tc<l  that  the  fnictiireil  r*urfare 
hM)ked  foni'urd.  He  turned  it  down  and  fnstene^l  it  with  |H-riiKteol 
snlun>A. 

The  ultimate  retfult  him  liecn  good  in  all  the  hiwv,  but  In  ono  thv 
n.-dtumtion  of  motion  wasniot  complete  until  afler  a  year. 

'  MiilliT:  ncitriipjziirkliii.  Chir.,  yovfiiilwr.  tWT.  p.  257. 

■tiU'lilHlU'r :  I  lull  ,  I'.m:-:  vul.  xxx<riii.  [>.  k;-!, 

■(K|;<M>(t  :   Ii<p.t«ii  Mf^Utnl  aiitl  Siirf(iral  JoiinilJ.  IMO.  vol.  exlvtli.  p.  Ill 

*  KerwT  :   ItciotrU-*!  in  I^iius'h  Annual,  Inm,  vnl.  fi.  p.  1^. 

*l.an<1ittH<n!:-  CculmU.Uit  fUr  <hir..  Siptoiiilx^r '^,  I8h». 

*Vlmtv  ■   AiitinlH  iir.HiirjctTT,  NoTetuhrr,  lOCM.  p.  730. 

■<j«iidH-T  mtiil  Ituutcl  :  ICcvud  do  nar..  vul.  32,  puaOBi 
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2.  FRACTURES  OF  THE  SHAFT. 

Fractures  by  direct  violeiioe  niuv  occur  nt  any  point;  tlio«c  by  indi- 
reirt  vi(ik>not'  nre  mufli  trmrc  fre<[Ui_'Ml  nl  or  titnir  ilw  junrtifin  of  the 
lower  nnd  niiddlo  thirdii  th:ui  at  any  uth^r  point.  It  !4oems  probabk', 
^■8  taught  mt)re  esiK-cially  by  Gos-seliii,  that  torsion  of  the  limb  is  an 
important  factor  in  the  pn«hi(?titiii  of  the  fr.ictnre,  the  twist  Ix'inj;  due 
citluT  to  the  forcible  oontnH^lion  of  tlic  muscles  or  to  the  propulsion 
of  the  upjMT  pi»i-tioii  while  the  lower  one  is  fixed  liy  the  pnwiure  of  tlic 
fuut  UfMHi  the  f;rotind. 

The  varieties  of  fracture  common  to  other  Innp  bones  nre  found  Iiere, 
ami  in  mlditioii  a  form  of  ^pir.d,  the  V-^hnpcd  fi-aclure,  first  ]K)intiHl 
nut  by  (.Jitsscliu,  wliich  ulllum^li  oiva.siotuilly  found  el-Hcwlicrt'  it*  much 
nutfc  fn>i)iu>m  in  the  lcj».  In  tlii'^-j  winch  :ire  c.'^pecially  frwjiH'nt 
((clnw  the  n)id<)Ic  of  the  l>om*,  the  upper  fnigniciit  terminates  in  iWuii 
and  on  the  iinicr  tjide  in  a  more  or  le»«  bharp  trian^dar  |Kanl,  the 
lower  fra^icitt  prr!4cnt.<<  a  similar  {toint  ])oaiU>riorly,  and  fn)ni  the  Inntom 
of  the  depression  in  the  lower  frajrnicnt  which  corres|HUid6  to  the  tirst 
jHtint  a  lissure  pa-sH-s  spirally  downwani  and  Usually  runs  Into  the  ankle- 
joint,  w»nictimp-'4  spliitinp  4>fl'  a  su|MTlifial  fnpmcnl  on  the  |MtstcTior 
as|N.*«.;t  as  showni  in  Fi);.  2."il.  Tlie  cxtcntt>f  the  lis^ures 
and  the  impliaition  of  the  ankle-joint  give  this  variety  Ki«i-  2JII. 

of  fmcture  an  ei<{iecial  importuntM*. 

It  is  unciimmuri  fur  the  tibia  alone  l<>  1m-  bif>ken  when 
tlic  fniclure  \a  by  indirect  violcne<',  lor  the  tor^v  con- 
tinues to  act,  if  onlv  for  a  moment,  and  bii'uks  the 
weaker  fibula  all  the  more  easily,  and  usually  at  a 
hitler  (Miint  than  the  tibia. 

The  snlNrulancons  jMisitiun  of  the  tibia  tiinni^hout 
it»  entire  lenirth  j^n-:illy  exposes  itn  fractures  to  tim 
4'lmnec  of  becoming  oiin]K)unil  either  liy  the  diri^^t 
action  of  the  cau.-^aiive  violence  when  the  fracture!  vi 
diri-'ct,  or  by  the  |»crfomtion  of  the  skin  by  the  end  of 
one  of  the  fra^uientt),  u&iiully  the  upper  one,  when  the 
fniciure  is  indirect. 

The  displacements  show  the  usimi  varielie?*,  I»ut  the 
most  conunou  and  imiHjrtant  is  the  pnijeelinn  of  the 
lower  end  of  (he  upper  lr.it,'ment  when  it  terminates  in  an 
anterior  point,  as  it  iisiiallv  doet^,  the  contniction  of  thc- 
priilonduant  niUM.-lc8  of  l)to  calf  aiding  it  by  creutiug 
an  anterior  angular  displacement. 

In  additittn  to  the  usual  symptomn  of  crepitus,  al>- 
normn)  mobility.  |xiin,  and  log.*  of  function,  then-  is 
also  the  irn-gularity  in  the  outline  of  the  subcutaucous  v-»ii»[>c!  (nn  turo. 
portion  of  the  tibia  which  may  be  rec<^ized  by  [ias«- 
mg  the  finpT  along  it.  It  is  not  alw^y^  jXNvsihle  t>i  say  whether  or 
not  the  fibula  is  broken  a.s  well  as  the  tihin  witliuut  making  a  more 
fw<vcn-  anil  tKiinful  examination  than  the  m-ed  of  the  infonnation  will 
justify.  W  hen  tmlh  boii(->  aiv  broken  the  mobility  i.'^  ii>iuil[y  nna-h 
grvfttcr  litou  when  thu  tibia  nlon'j  is  broken,  und  by  making  gentle 
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pn'ssim'  with  tlio  fingtT  alonj;  the  line  of  the  fibula  the  point  of  firac- 
tun-  run  nsually  Ih>  detonniiKHl. 

Ilojiiilo  the  fn*<iuent  complication  of  a  communicatii^  wound  of 
the  skin,  ami  the  cttniminution  whieh  is  so  often  the  result  of  direct 
violemv,  injury  to  the  principal  vessels  is  oocacacMiallT  met  with. 
Nepveti.'  ill  a  very  ctiiuplete  and  elaborate  p>per  naA  before  the 
8uiyi»'s»l  Society  of  Paris,  wllectod  more  than  fifty  cues,  amoi^  which 
are  found  examples  of  injurt'  to  both  tibials,  the  peroneal,  and  the 
nutrient  arten-  of  the  tibia.  Injury  to  the  tilna]  or  pooiml  nenes 
stvnis  to  \\c  mueh  more  rare.  Mooiret  coUerted  tventT'-fleTra  cases 
y\t'  aneurism  (implicating  fracture^  five  of  which  woe  nustaken  for 
alvacess  and  o]H'ned. 

I  have  seen  honiorrhaf^e  oocnr  frvan  the  antmor  tibial  on  the  e^th 
»lav  after  fraetnre  by  direct  violemw  »*tThmn  dt^qilanRomt ;  tbe  rapture 
w-as  om*^  and  a  quarter  inches  fib«»vt  thi  traftum-  and  -ira^  evidently  due 
to  Imiisinj:  of  the  arteri-  by  th4  wK/-..   \:inM  oumm:  tIm  fnttere. 

,\  simple  fracture  withonV  per*?*t*«  ••>i'»»»ft*tie*«  vil  n^vdly  become 
firitdv  ci»ni»i.»lidatod  in  *»ix  w*'*^^  •«*  "  '^*^  -toim.nim-^  <mts  and  in 
thtwc  tliat  are  oblique  with  |»^Hrf***»*  ii-^»ai-!i»:oc  -a„  -Jliif  mnains 
»xak  much  longer.  Oomr**^'  ^*"' \^.  .^  ""^  i»:ui:"^  :y  npdity  at 
tl»e  ankle,  tenderness  of**.  -«*•  -«=«*a*^  >:  'n*^  KTrolixiia,  and 
neuralffio  pains  mhich  n^  =t^^^  i.iua.».u  ir-Mf  :T-u:r:i.-^  .e  ihf  hf  thta 
after  th««-  of  other  lrt(Hr>*^^  ^'*  '^  "^  ^''  ^•^•innuar  diis  delay 
is  especially  prolon<;H. 


:iu^rn^2^^^^^,,^  .   -  ,^^  .Ji-pLv.^m.nt  .^  ^-^oenljv  be  matJe 
™J^  :#*.  aA«  ;t:^i  o^nier-^xt»-n-i..n   at  ih^  fc^^:  ,his  KMm 

i-SIS'*"^*^'^'  ^"."'^  '^T?  '^■^  "''""»*-•  ^-^-^^-^^^l  bv  Bn.ea. 
rW';;;;^^,(,j,,^*«u.^I  lo  U-  a^,ful  ,„  n.y  esi.*ri*.n.v.      In  a  sn"iall  pn>- 

•JLrtnvrf'"**^^^'".'!''*''*^'  ";*'«'t""'  i-  imi>..^.iMt..  pnJ«blv  l»«au*  of 
rri,rt|**Mi  .4  a  small  pi«-e  uf  bone  ur  of  a  inu,-*^Ur  bundle 
T^imtfi  iW  tnii:iiurit>. 

•^girtWKV  oftlM-  u-ihirfinu  <l..j«;nds  larj.^.Iv  up^.n  the  character  of 
*ift*««re;  when  thi-  .-  ..K.rly  transverse  and  tootht^l,  the  dispbce- 
..^bunlikelv  t.>n-<-ur;  hut  when  it  i<  ol.Ii,,u,.  the  difficulties  of 
Jrte  n't.ntion  may  l»e  (rr.^at.      The  segment  of  the  limb  below  tl»e 

-  --T  "  '7  in-  'r  '*"'.""/  **■■"'''""  *•>'  ''t"P^<'f  adhesive  plaster,  as 

|,fl«rtun-..f  the  thij;li,nn.lthes>jrpcon  has  to  .lept-ml  upon  .ime  form 

•T  an    immovahh,  dn-s-sin,;,  neither  of  which  will  certainly 

rt^-mnK.  although  tli.-  amount  may   be  so  slight  as  to  be 

:!ti<iil  rniin»rtanee, 

\epvuu  :   IIulli;tiii<.  U«  Ij.  ti,KiCU:  dc  t^irurgie,  IsTJ.  p.  »w. 
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The  U}tiial  runtiiie  uf  tmitinent  in  sinipU- fnicttircM  witliotit  innrkt^l 
disiiLuxMiK-iit  i.«  1^)  [mt  tlu^  ))utifnt  m  IkiI  with  th<>  liiiih  in  a  Volkiniiiin 
sphnt  (Kij?.  •i*3)  tor  alx)ut  ii  wwk  or  until  the  tiWc-lliiig  has  subsidwl, 
and  then  to  euca:M>  it  in  jiUistcr  ul'  Paris.  Under  the  |>n»iongiHl  use 
uf  iht!  VolkiMunn  ^[diiit  }«iinf  nhortt^'tun}',  immlly  ^'H^lit,  is  ]ik<>lv  tn 
cKMriir.  Immt'diat*'  appli(^tiim  of  phwit-r  isohjiTtionahle  bwsiiise  oithcr 
the  swflliu}^  1^  likelv  to  increa^:  and  inakt>  tlic  drcHKin^  tiiu  tit;I)l,  or  it 
will  diniinisi)  and  leave  it  too  \outn;.  Tlu*  stui-kin^  bivalve  plaster 
splint  (Fi^r*  '3^32)  U  a  convenient  meiUH  of  combining  the  advantuf^ea 
of  the  primary  V'olkniann  splint  and  the  later  encaxtnuent.  Tlie 
deUiilit  of  it**  (^)nstnirtion  are  jjivcn  on  |>age  M3.  Can-  must  Ik.'  taken 
to  maintuin  full  lengtli  of  the  leg  and  to  avoid  angular  or  mtntory 


Fiu.  232. 


Fui.  233. 


BIralrc  ot  iiooktiiic  vpllnt. 


fiMlvriur  mtwnni  itpllRl  itr  KuUvf , 


difiplacpinenl  during  ^hc  hardening  of  the  pla<iter.  Two  angtditr  di^ 
pbiM'meiUA  are  s)Miri]dly  lizUih;  loueeur:  a  liUerul  one,  aiiex  inward,  by 
*-rhiriitiiis  ciirrei'tioa  of  the  apparent  normal  curvature  w  the  oppo^ilo 
iliri'etioii ;  nnrl  an  antem-piwterii»r  one,  by  dropping  or  elevaiii>n  of  the 
heel  re>i)e<'lively.  The  plaster  stoeking;  eun  beappHi.-d  while  the  injury 
i.-i  nt^nt,  and  lo(>henwl  or  tightenc<l  a."  the  ntHil  ari-^iw,  and  it  pennitti 
ea*y  inspection  tn  detect  and  i*<»rrwt  such  displact^nieub*  as  inay  occur 
iH'niath  it.  It  aL-o  |KTmit»  ni:L<i«ige  atui  the  application  and  eiiangt!  of 
3neh  drowingH  a?  may  In-  mailed  inr  anscx-iated  wnimdf>  of  the  skin  or 
tor  hli<4terK. 

It  may  bocumc  ao  h»osc  after  u  week  or  two  that  it  *Uk»  not  pniperly 
ftnpport  the  fracniciiUf,  an<)  should  then  l>e  n-newcd.  It  •^lioidtl  1h^ 
wont  uiuil  ntobitiiy  can  no  lon^r  be  n'Ot^nize<l,  iir^iially  Bve  to  seven 
Wcrlu,  and  the  {utient  can  go  alhjnt  on  cnitohe:}  during  most  of  that 

■J5 
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time.  If  union  is  delayed  beyond  that  time  it  is  well  to  let  the  patient 
bear  part  of  his  weight  upon  the  foot  in  walking,  angular  displacement 
thereby  being  prevented  by  a  strong  plaster  encasement. 

Instead  of  a  Volkmann  splint  during  the  first  week  side  splints  of 
wood  or  wire  or  a  posterior  plaster  moulded  splint  (Fig.  23.3)  or  pos- 
terior and  lateral  splints  (Figs.  245  and  246)  may  be  used,  and  they 
may  also,  especially  the  moulded  ones,  be  serviceable  during  the  later 
stages  if  wounds  of  the  anterior  soft  parts  require  dressing. 

A  number  of  devices  for  maintaining  wmtmuous  traction  have  been 
suj^ested,  but  their  inherent  defects  are  such  that  they  have  never  come 
into  general  use.     Figs.  234  and  235  show  two  such. 

Fio.  234. 


Dr.  NeiU't  dresalng  for  continuoua  tractlun. 

Direct  pressure  by  a  metal  pin  or  a  pad  controlled  by  a  screw  was 
occasionally  used  when  the  projecting  end  of  the  upper  fragment  could 
not  otherwise  be  controlled  and  especially  if  it  threatened  to  j)erforate 
the  skin.  It  is  now  generally  deemed  better  to  expose  the  fracture  by 
incision  ami  remove  the  cause. 

In  compound  fractures  the  bivalve  or  fenestrated  or  interrupte<l  splint 
may  be  used,  or  anterior  and  posterior  moulded  splints  one  of  which 
holds  the  fragments  in  place  w^nile  the  other  is  remove<l  that  the  dress- 

FiQ.  235. 


ContlDnoufl  trscUoo  Id  fracture  of  the  leg. 

ing  may  be  changed.  The  dotailH  of  treatment  of  the  wound  art;  here 
of  s|)ec-ial  importance,  and  |Kirticularly  tiie  distinction  to  Ih*  made 
iM'tween  fra<'ture8  that  are  ctinijKiund  by  direct  violence  and  those  by 
indirect  violence.  For  these  and  for  ambidaiory  treatmait  the  reader 
is  H'fcrrcd  to  Chhpter  VII. 

SiL-^iKMision  may  l>e  employed  with  any  of  these  splints  and  often 
promotes  comfort  notably. 


3.  FBACTUBES  AT  THE  LOWER  END  OF  THE  LEO. 

In  this  group  I  pluce  the  nire  fnictnres  of  both  Imuics  in  wiiich  the 
Iitwcr  end  of  the  tibia  is  crushetl  <)r  splintered,  se[Kiralion  of  the  lower 
epiphysis  of  the  tibia  and  the  allicHl  supramalleolar  fracture,  the  nunier- 
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cms  and  varRnl  rracturtw  (if  une  nr  Uilh  lioncs  at  «r  nenr  tlie  ioiiit  c-aurtpd 
by  fnrriblf  invcriiion  or  fvorsmn  u(  ihe  f«>t,  wimctimoA  mde«l  hv  the 
wcijLflil  of  tlic  IhmJv.,  (if  wliiL'h  tlic  iiiotit  (imiiuon  is  knowu  an  i\t(iV 
Iriictiiiv,  and  llie  nuu-h  nircr  fr.icltin'?^  of  the  anterior  and  )H«(crii>r 
artirnlar  pf)rtion8  of  ihc  tibia.  Tlic  ft^turf  wliirh  almost  all  havf  m 
comin\»n  U  the  aclioD  uf  the  i-auMitive  viuleocc  ihnmgh  the  fnoL 

A.  Conuninated  Fracture  of  the  Lover  End  of  tbe  Tibia  with  Frac- 

tore  of  the  FibnU. 

The  frnrtun'fl  which  conHtitiiti!  thitt  gnmp  are  too  rorv  and  variiHl  to 
permit  a  svsttmuilic  dc-st'-rintion.  The  tibia  iri  hruken  cither  by  dtrwt 
viiik'nw  aitinj^  upon  itj*  side  to  crnjih  It.  or,  more  frwiiiontly  np|»ar- 
ently,  by  a  fall  from  a  height  in  whi<;h  the  iHine  is  broken  by  a  trans- 
verse retrain  and  tlien  its  lower  jKirtion  split  bv  the  |K'»etnilion  into  it 
of  llio  other.  Thns,  in  a  ca^t^  !X'porte*l  by  ChafMatlgnae  the  tibia  wo8 
broken  font  fin^>r-bR'adtb.s  above  tlie  joint  and  the  lower  frajrmeut 
M)l)t  into  fonr  pteees;  the  tibnia  was  hmken  .it  two  phinv  in  h»  lower 
third.  A  specimen  in  the  nitiseum  at  Val  dv  Grftcc  i»  shown  in  Fig. 
236  ;  the  lower  enil  t>f  the  tibia  was  broken  Into  mix  frafrnitiitH, 

Diagnosis.  The  fliaf;nosi»  mnst  be  made  by  rempnition  of  the  abnor- 
mal mobility  and  the  mobility  of  the  fragments ;  pruliably  Ihe  aid  of 
aniestlicsia  wonid  always  \k  necesKiry  to  appreuiation  of  the  cletail:*. 

Treatment.  The  trimtnienl  nnmt  aim  to  effeiTt  and  maintain  &n  enni- 
plete  reduction  as  po-^ible,  acting  upon  the  fragntcntsi  by  traction 
through  the  foot  and  by  direct  pres^-inre.  The 
iinplicution  of  the  joint  and  the  fretjuent  derange- 
nient  uf  the  articular  mirfsicc  bv  fragmentation 
make  hww  of  function  in  the  ankle-joint  inevit- 
able, and  therefore  the  foot  must  W-  nminTnine<l 
at  right  angle's  to  the  leg  anil  v  itlmnt  eversion  or 
inversion  of  the  sole  tn  onler  that  its  us«-fn]ness 
may  not  lie  further  diniiin^hed  by  a  fiAe<l  faidty 
poKttimi.  If  the  injury  is  <^>nijK>un(l  by  direct 
violeticc  amputati(m  may  I>e  exiHt't^nl  tn  fpvo  a 
U-tler  functional  ^e^nlt  than  conservative  treat- 
ment in  mo»t  ca-sei*. 


Fio.  236. 


B.  BapramaUeolar  Fracture. 

Thi.«  term  was  created  by  Malgaigne  and  ap- 
plic«l  to  fnu'tun's  which  for  the  nnwt  |Kirt  were 
Inw  or  |Kirlia1  forms  of  the  preceding  clai^',  the 
line  of  fracture  always  nmning  into  the  joint 
anil  usually  onmminntinir  the  end  of  the  bone, 
but  there  are  c-uslvs  in  whieli  ilie  tibia  h  hn>ken 
ai'roMs  within  an  inch  or  twn  of  its  lov.cr  surface 
and  with  fracture  of  the  fibula  at  or  aUive  iJiu 

He  h'vel.  I  have  seen  one  in  which  the  tibia  was  bntken  wjuartdy 
«er(K«f  one  inch  above  its  lower  end,  the  fibula  was  bnikcn  at  Ihe 
junction  of  the  up[K.'r  and   middle  thirds,  and  the  lip  of  the  exicriml 


C<>mni(niib>il  frkctuta 
tif  Utn  timer  purUuuofUra 
In:. 
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iiiullcoliiH  wafi  broken  off,  Tillmix '  was  !il>lt>  In  pmJuL-e  tliiH  funii 
Ei)i'riiiM'nl:illy  by  inversion  of  the  f<iot,  and  says  tbc  rractnre  then 
ikes  place  fii*st  in  the  iibulii,  ami  only  in  the  tibia  if  ihc  lorw.-  ti»n- 
tinucs  to  act;  he  reports  one  uanv  in  whlrh  Uicloctitiiui  of  the  np[H>r 
end  of  the  6bnht  took  tht^  pl»c>c  of  fnirtnrc  of  that  bone,  the  bne  of 
fracture  of  the  tibia  lying  three  (in^er-brtwlths  aliovc  its  hiwer  snr- 
t':nTo.  In  the  few  exses  I  liave  ^'t-n  the  niec4iani.sni  eiHild  imt  lie 
learned,  but  I  see  no  n^Jt^on  to  doubt  that  it  cau  be  efle<-le<i  u!>o  by 
cver!>ion  of  the  foot ;  in  the  ease  abov(>  (juott^l  the  lower  frugnteut 
could  be  caiiily  diAp[aei>fl  outwani,  Iiut  not  iinvanl. 


Kio.  237. 


.■'utiramsltvular  tncturv. 

THagnosli.  The  iliajinosis  in  made  by  pain  nn  presfiure  alonp  the 
line  of  frueture  and  on  pres^ln^  the  fffjt  up  against  the  leg,  and  \i*»<- 
Htbly  by  recognition  of  ubnorninl  nioliilitv  and  crcpituif. 

^«atment.  The  treutinenl  in  intniobili»ttiun.  preferably  in  a  Bxeil 
dressing,  using  the  fool  to  control  the  |*otfition  of  the  lower  fntgiueut. 

C\  Separation  of  the  Epiphysis  of  the  Tibia. 

This  in  more  fnvpient  tlian  that  of  the  upper  epiphyniM,  11  in  A  in 
Urnns*!*  I(K>  eii?M*  of  al!  kinds.  The  ranw*  ap|M>nT»  t**  l»e  n  en)^H-str:iin 
in  »'VL-rsii»n  and  |K-rha|)»  in  inversion  nf  thi-  fimi,  s«iiii<tini»-«  ihe  ri-sidt 
of  gn*at  violeiKf,  :ls  in  a  fall  fmni  a  ln'I;;ht,  ."iornetiine.*  n  ^inlpIe  twist- 
ing of  the  liNtt  in  a  niiK-tep.  KxiM-riincnt--^  indimtc  that  ii  in:iy  Ik*  pn>- 
ducnl  by  foreibic  dorctal  Hoxion  of  the  foot  <'0[nbined  with  presdnre 
oguiiut  the  Nule. 

'  Tilluix:  Anahiiulolopofini|itiU|iH),  p.  1174. 
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In  some  t-ases,  as  in  Fip.  23H,  tlip  outor  ixirtion  of  the  Mmft  is  broken 
cifT,  I'vidcntly  tliirinp  oviTslon  ;  nnti  in  w^nio  the  injury  is  CMni|M>iniii 
with   nmrkti]    protrusion  of  tlie  slioft  tlirmigli 
till*  wound  on  tin-  inner  i-idf.      The  fibula  k  Fm.  2.18. 

ulnioKt  uhvays  broken  at  a  hiphor  point,  ami 
nlthniijrh  the  upper  liinil  of  its  own  epiphysis 
is  Htualed  well  bchtw  that  of  the  tibia  itx  scpa- 
nttion  (X'casinimlly  tJike«  the  place  nf  fraetnrc 
of  the  shat^. 

Hnt<:hin.>v)n  nollertetl  eipht  re|«irt('tl  Rises  of 
arn-st  nf  jrmwtli  after  the  itijnn*,  witli  nver- 
jfTowth  of  the  filinlii  aii<l  inversion  of  ibt-  ffMit. 

Tlie  prinripli'  of  trcalnn-iiL  Is  the  twiue  as  in 
supramalb'iilar  fracture. 


I).  Fractores  by  Eversion  and  Abduction  of  the 
Foot.     Pott's  Fracture. 


tVparatlon  of  the    lower 
PI>i|itir<rls     of     tbe     Ubte. 


Besidi*  beinp  a  ven"  c-^minion  injury  tbi)*  pains 
sptTial  ini)>ortani*4*  from  Ib^-  frc<pienry  with 
which  the  <>:inbnal  principles  of  Us  tn-atment 

are  overhwkeil  ami  tbe  iH'ea^ional  ureal  ilisability  which  results  The 
lesions  varj'  inueh  in  extent  and  detail ;  indeed,  ooco^iouully  fnieture 
'i»  wholly  abfM^nt  and  i^onie  of  the  fornm  luive  been  cla^'S^il  with  di^Io- 
c!:ilii)ns.  But  the>;('  dit?VTenoe<i  are  due  either  to  alternative  leriinn."  or 
1o  tlie  early  eessition  of  tbe  force  Iw-fon'  the  lyi»ieal  form  has  hwn 
reaelieil,  and  (he  mode  of  production  in  its  two  forms  is  constant,  so 
that  all  tlie  variations  are  {urtd  of  a  single  nosolo^eal  entity.  The 
diflereiieeit  make  a  name  aimljoniically  desi'riptive  of  the  group  almost 
imjmssible;  the  one  altnvo  piven,  hai-eil  on  tne  mode  of  priKluetion,  in 
useful  to  distinguish  the  group  t'roni  the  following  one  which  has  ivr- 
tain  |Mtintd  of  retienibhin<>e,  and  correctly  iiK-ludos  all  the  forms,  but  it 
u  not  suitable  for  current  use ;  tJie  alternaiive  title,  PottV  fracture, 
halt  not  only  tbe  advantugt^  uf  convenient!!^  but  al^^o  titat  of  long  asso- 
ciation with  the  injury.  It  dewrves,  I  thinks  to  Iw  retaine<l  as  the 
principal  name. 

Cause  and  Pathology.  The  cause  is  a  twist  of  the  foot — cvcr&ion 
ami  abduction — aide*]  somewhat  by  the  weight  of  ilit-  ImkIv.  Accord- 
ing as  the  evcrsion  or  the  abduction  predoininntcs  the  Iwions  tukc  one 
nr  the  other  of  two  easily  disliugnisbabic  fomw,  as  follows : 

If  cvc^^ion  is  the  wde,  or  main,  movement  the  force  is  exerted 
thniugh  the  intentiil  lateral  ligament  and  breaks  the  internal  nKilIeoliH 
wpmrcly  otT  at  its  base;  then  it  pres?4?s  the  external  mnlle<ibts  ont- 
«anl,  rupturing  the  tibio-fibular  ligament,  and  bre:iks  the  libnla  closi- 
alKive  the  ntalletdns.  Sontetimes,  instead  of  jiure  niptiire  of  the  tibio- 
fibular ligament,  there  is  avulsion  of  the  poiiton  of  the  tibia  to  which 
it  is  Atlachiil,  tn  fmnt  nr  U'liind  or  both,  but  I  U'iit've  this  to  be  ran>. 
The^'  le!>ions  can  In-  erisilv  prodnciHl  rx^H-rinicntallv  liv  fixing  the  fool 
in  a  vise  and  prt-ssini;  tbe  iipi»«^r  jiort  of  the  h-g  outwanl. 

If.  on  the  other  hand,  alKluct><m  f>f  the  front  i>f  the  foot  is  ihe 
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principal  moveinenl  the  first  and  last  of  those  tiin>f>  leaioiis  vaiy : 
instead  of  a  H(|iuirc  break  of  the  iiilornal  miLlU-uIiid  at  its  hast.',  tlicrc 
is  an  ublit|ue,  ulniust  mat^iiiul,  tniL-tuii.'  vi'  its  utiteriui'  |Hirliuii,  ur. 
murt;  i^iNiiiKiiil)-,  lUcvti  h  rujttiiri.-  uf  llw  anterior  imrticiii  of  the  IntL-nLiI 
lnt4>r.il  ligament;  tlifn  fullowrt  ruptiiru  of  the  til)ii>-tibiilar  lig-anient, 
and,  as  tlie  movement  continues,  the  torsion  of  the  fibula  pnxluccji  sn 
obli()ue  fnuTturw  the  npjter  end  of  which  is  found  tiiree  or  four  inches 
above  the  tip  of  the  malleolus.  If  the  movement  is  arresleil  in  liniu 
fractiin*  uf  tbi;  libuhi  nuiv  nnl  iHX'ur.  Kxp«>rinirnlnlly  tlii.**  can  lH><>u>iily 
ppHbiiiil  and  the  »e(|U(>n<:i>  of  events  ai'i^iirali'lv  tib.<u>r\-ed,  (Tmicallv 
It  cannot  be  demonstmled  so  easily,  fur  the  (uilient  can  rarely  give  a 

Kio.  239. 


putt'*  b«cture,  rt«bl  ildv :  •bowing  outwknl  illiiptacemtfitt  Rail  alnrnM  of  mntaUm. 

ilf'tjiilcd  arcoiint  of  the  manner  in  which  the  injur)*  win  rrceivMl,  hiil 
ill  >»ne  uf  my  cnscs  the  mechanii^m  was  evident :  while  the  imlient  was* 
kneeliiit;  on  one  knee,  the  foot  n's^tiUK  "n  the  hy|M'r-exlcnued  1<h.*,  he 
was  |»n-!t.>'4'<l  iNiekward  so  that  ht.'<  butT<H'k.<>  rv'stiHl  on  and  forced  the 
aiikh*  iiiwitnl,  ciuisin^  alMlnclinn  of  the  fmnt  of  the  fi"it.  'J'hi- esv^^'u- 
tial  legion  i<t  the  tibii^filmlar  diiistaf<i<<,  the  riJ|itiin'  of  those  lii^antentx, 
and  iIh:  amneijUiMit  widening  of  Uie  uiurtise  within  which  the  oiitnig- 
aluH  Ia  held. 

Kxtx'|>tioiu»lly  the  di«)pIacomcnt  of  tJio  fiwit  and  fibula  may  be 
extreme,  even  witliout  fnidurc  of  the  libula.  (See  <>utt\ar<l  l>isl<H-a- 
lion  of  the  I''tM>l.)  And,  alr'o  excejitionaily,  iimmual  lincM  of  frai'tiirc  of 
tlie  tibia  may  Ih:  found,  such  as  u  Ioujl^  one  running;  up  Irrmt  the  artic- 
ular Hurfaee  and  Hcpuniting  a  fra^nent  conNistini;  of  the  outer  p<»rtion 
of  the  bone,  or  a  breaking  off  of  tiie  pnftterior  portion  of  the  arlienlar 
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surJiioe  (»ee  flection  F) ;  in  both  of  tlirw  the  weight  of  ihe  htnly  ruiiflt 
l>e  nn  important  4iMiAftfiv<>  fm-tor. 

Twu  ('uin|tlieation>t  wbirh  limy  apponr  in   the  first  variety  were,  8ti 
far  as  I  kituw,  fint  ubuen'ed  am)  re|K)rte(l  by  nie;^  I  liave  eeea  twu 
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c:i^r!4  of  eurh.  One  Is  thi>  mtiition  nf  iho  internal  ninlliHtliiH  hIhiiiI  an 
anuni-piwti'rtor  axis  s>t  tliat  its  fractiiri-il  surlace  lirs  parallfl  to  and 
jnM.  bvneatli  the  skin,  the  fni^iueitt  Iwing  cxceptioualty  pmminenl  ami 
luuvuhlt^.  The  uthtT  ir^  the  iiit«!r|KMi(ioii  hetwi^m  the  malleolus  unil  the 
tiliia  (if  a  larp>  stri|i  of  |H-rior(teiiiii  ti>rn  rit)ni  the  til)i:i ;  in  tliis  iimih- 
lion  alsii  the  niulU-oUis  is  exn-ptiunally  proiniiu'nt  mitl  niovuhtu.  {:: 
nil  my  four  caiies  the  fmetiin'  was  fS|MJS«l  ami  rf»tljurttni«-nl  niaiie 
tlinni^h  an  inciHiou  ;  recovery  followed  witli  full  retttoration  of  funr- 
tiiin. 

Aniilher,  not  very  uncommon,  complicatioa  of  the  first  variety  U 
iHi-eraiion  of  the  ^kin  on  the  inner  Hide  hv  the  end  of  the  tihia,  whirh 
may  project  llirough  the  wound  :  this  is  ciue  to  the  pmlongution  of  the 
ftrtion  alter  frarture,  by  wlileli  the  foot  i»  foree^l  outwani  anil  everlcil 
and  the  skin  tiirn  aeros^  the  broken  ed|^'  of  the  tibia.  The  di^tnlarp- 
tneot  \»  of  the  foot  (a.'itni^his)  and  outer  nmlleolns  ontwanl  and  bnek- 
waril.     Thii^  displaeenient  ii*  usually  slight,  u  qiuu^cr  of  an   inch,  but 

'  Sllsuon  ;  TnwiNnrlianu  of  tlir  N't'w  Vurk  Siirfitoal  Awkiy,  in  Nrw  Yurk  M«lir»)  Juur- 
nkl.  JMittftnr  iW,  IHHH,  p.  IOh,  and  Hatt'i  KnuCure.  New  York  Hodlcal  Jounut.  June  ^ 
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it  may  l»e  much  rnore,  ami  the  l)arkwanl  displanempiit  is  sometimcfi  so 
grent  that  the  boJy  ui'  the  astragahis  lies  almost  wholly  hehincl  tJie 
tibia. 

Symptoms.  Tlie  appraranco  of  the  region  ic  iiHUnlly  so  chapacterijitio 
lluit  the  diagnosis  din  be  niaile  at  a  plinice,  the  oharacteri^tic  feature 
beiug  the  outward  disulaet-meiit  of  tlic  I<m>I  ami  tlie  eorrosfMinilin^r  pr<»ni- 
tnenee  of  the  internal   malleolus  or  the  atljoiuing  {>urtiun  i>f  thi-  Libia 


Fio.  241. 


Fio.  242. 


\, 


PMI*»  fmciiiK  -.  nMnhod  of  rwoiEnliliiK  ■bnunnal  I»fa-n1  mtriiHUr. 

(Fig.  239) ;  in  tlic  marked  cases  the  lutrkwanl  displawmenl  is*  nlwi 
plainly  to  be  stvu  (Kig.  240).  The  former  is  most  appannt  wlit-n  the 
mu^^elcA  an-  n'lax<Hl,  as  hv  anjef*thr.-*ia,  nr  when  swellinjr  is  aliwtil. 

The  |iulliognrunonic  sijni;*  are  the  points  of  tenilemess  nu-ntlotieil 
Im>|)iw  anil  iibnnrmal  latcRil  mobility  at  tlu-  iiiikle,  whieli  am  Im>  shown 
by  ^iHpIn;;  the  i'tmi  with  one  hand  ho  tluit  tlie  iHi^teriur  jiortion  of  the 
Mile  riM«t.<(  in  the  |i;ilm.  with  (he  thumb  ehit^e  ttelnw  the  extenial  niallo- 
oIiip.,  and  ihr  index-finc;er  Im-Iow  iIk*  iitirrind  ninllelnnR^  and  moving  it 
biKlily  inward  and  ituhvanl  while  llie  otlu-r  hand  pn'-'ps'  the  leg  al>ovc 
the  ankle  and  Hlt^adies  it  (Figs.  241    and  242).      This    maniptdation 
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RnmotimoFi  proiliiroR  a  dUtinci  (Hick  hy  the  irapant  of  the  aiftrag:iliis 
a^iiuiit  the  internal  malleolus  or  of  tlie  external  nmllcoliiR  ag:iinHt 
ttic  Lihia. 


FiQ.  213. 


Pia.  ^4. 


Old  V\Ai »  fraclutt! .  outwwd 


Tbe  itHDO ;  backward  disptacuMDt 


In  like  manner  ahnormal  mohility  harkward  and  fonvanl  enn  snnie- 
tim(>s  Iw  shown  hy  eliispinf;  the  l):irk  «f  (he  heel  with  Ihe  liii^'iTs*  of 
Imth  liiuids,  plaein^  the  thninhn  on  the  fnmt  ttf  the  luwer  {nit  ut'  the 
tibia,  and  then  alternately  lifting  the  fo«it  and  allowing  it  to  (Imp  hack, 
tlie  patient  l>eing  reeumbeitt. 

Three  jNiirit^  of  tenderness  on  pret^sure  are  (instant  and  rharaeter^ 
ifttie :  <inu  in  fnmt  at  the  pofition  of  the  tihio-fihular  Upiment.  that  i«, 
in  tiie  gttKjve  In-twi-en  (he  tihia  and  the  external  nialleolns,  Hlnming 
the  rnptun*  of  this  ligament ;  <me  at  the  Ikl-^c  of  the  internal  malholuH 
or  near  its  anterior  iMirrler  or  just  in  front  of  it^  marking  the  fracture 
of  the  malleolus  or  the  rupture  of  the  anterior  i-ortion  of  the  latenil 
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Ii>ranieni ;  ihi*  tliini  nvor  the  cnu-r  .i.«|mtI  nf  llic  filuila,  e\nf>v  nlinvt*  llio 
nmlli'uiuH  ill  till*  fiivt  variety,  jui  inch  nr  ft>  higher  in  the  wHHUui,  mark- 
ing tiic  fracture  of  the  filmla.  Atiniimiu]  mobility  i>f  the  two  frag- 
mcntH  may  somctimt!^  be  recognizable. 

Markef]  eochyniosii*  appears  U'Reath  the  extenuil  mfllk'^ihis  and 
iiHiially  also  beneath  the  internal. 

Pressure  upwanl  ajraiuHl  the  IwiA  is  not  {Nitnful,  and  the  patient  cnn 
sometimes  walk  if  he  steps  cnrefully  and  without  much  miivement  in 
Uie  ankle-joint. 

PrognoaiB.  If  reduction  i»  roiulc  and  maintained  the  pni^o^  is 
^nhI,  the  iMitient  almost  always  re>!:nintn^  full  uw?  of  the  jniiit,  but  if 
either  iKicKMjiril  nr  oniw.-inl  (lisphn-^-niont  [(er-i.'its  f  Kip*. -4."!  ami 'J44) 
the  di.>s'd>ility  ts  llki-Iy  to  In-  nKirknl.  Itaekward  di^jilaecnient  liniit.-^ 
dorral  flexion  at  the  ankle,  and  the  jHitient  is,  therefore,  obligal  to  turn 
the  toes  well  outwani  in  walking;  outward  displacement  brings  ibe 
weight  of  the  InMly  too  far  to  the  inner  si4le  of  the  f^mt  and  thus  pro- 
ihieet*  a  fltniiii  upon  the  internal  lateral  li^intont  which  promptly  eauws 
fati^rii>  and  |uiin. 

Treatment,  lieiluetion,  to  facilitate  which  ann-Htheflia  is  wraetiines 
advisable,  is  nuule  hy  pressing  the  mleaneum  forward  atid  inwani;  the 
hand  \h  plac<H)  a^in^t  the  buck  and  outer  side  of  the  heel  and  prL-ssetl 
forwanl  and  then  foriMbly  iiiwanl.  It  is  best  raaintaineil  by  .1  |»iwte- 
rinr  and  a  lateral  pla!*ier  splint,  surb  as  tlnwe  shown  in  Fip*.  24.'>  and 
240.  Tbey  are  pref^-ndde  to  complete  encasement  in  i>l:i»tt'p  bwiuise 
they  |H-nnit  inspection  of  ibe  inner  nide  of  the  ankle  ami  the  immetliute 

Flu.  245 


detection  of  roeurrcnee,  Kud  to  wooden  splinta  (Fig.  247)  iK'canse  tlwy 
on*  more  w>cure.  They  ran  Ik*  cunveiiieiitly  made  of  a  lour-iueb  pla.ster 
niller  by  soakiii)r  it  and  running  it  Uick  and  forth  on  a  tabh>  iiniil 
twelve  or  (ifleeii  layen- of  •^uitablt:  Uiii^th  have  been  nut  to^elber,  The 
|M»!«terinr  splint  should  exteixl  from  llir  Iik>.<«.  ulotif;  the  sole,  ami  up  the 
odf  nearly  t^i  the  knrK-.  The  lat^'ml  ttw  ••honld  In'^in  just  in  fnuit  of 
the  external  niidleidiis.  |iass  over  the  ilorsiim  of  the  foot  to  the  inner 
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sido,  under  the  mAv,  and  up  alnn};;  ihe  oiilcr  sitlo  wf  tlie  Icfr  to  the  ramp 
lieiffht.  Tln'V  an*  sniiply  inniildoil  and  l)ntin<l  t^i  th<>  limh  while  still 
wet  with  a  rrjllor-bandui;*'  \vhieli  may  be  rvmnved  after  the  j>hister 
bau  set,  itji  place  being  tjiken  by  a  few  tumH  of  a  iKindagv  just  aUivc 


Flo.  248. 


IMirii  frmctair:  lalfrnl  iiImIvt  >ttHnL 


the  anklf*  and  nt  the  upper  end  of  the  sjilint.     White  the  piaster  is 
HcLtiug  reduction  must  be  maiutained  by  an  a&:<isuuit  or  by  resling  the 
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[>ijpiij-lTvn*iRplInt. 

Ikv>1  nn  a  wind-bag'  with  the  limb  in  ntitwnnl  rotatinn  fo  tliat  iJie  fiMii 
will  \*e  presseti  flirwarJ  and  inward.  I  have  scnnetinies  plaoe<l  the 
lateral  Hplint  on  the  inner  side. 

Sueh  a  splint  may  tx*  conveniently  and  safely  applie<l  imme«lia(ely 
after  the  accident,  i»)r  if  slnm^ulation  should  llirealen  the  einidar 
liandageH  can  he  hx>Acnetl  HUllieiently  to  relieve  the  eonstrielion  without 
distorliinj;  the  {tosition  of  the  foot.  If  applied  while  the  lirnb  i;*  swol- 
len the  nhrinkin^;  cun  l>e  mi't  by  tightening  the  circular  IkuhIs,  but  U 
lA  Itetler  III  apply  a  new  one  after  a  few  day?*. 

In  riitiiftiniiuf  li-aeture  M'ilh  a  small  witund  infection  can  jn'uenilly  !«* 
avoidtsl  by  the  ui'iial  niejisnres,  aixl  a  i^nmI  result  obiaiixHl.  If  the 
wound  i<4  or  Khonhl  l>ecome  infeete<l  drainn^^e  must  be  made  on  both 
siiivs,  and  the  foot  kept  srpiare  upon  the  hy  that  its  UHeftilneiiK  may  be 
ma  great  ax  iKtssihle  atler  the  prolmble  result  of  anc-hvhv^i-'^. 

In  the  rari-  eases  of  rntalioii  nj  fhi-  intrrnnf  umlti-niuji  or  hifrrjtnititiint 
of  a  fitrip  of  jur'nudmrn  the  i*oiidition  .shouhl  Ik-  eorreeltHl  through  an 
open  inei-<*ion. 

In  n/ii  fravturtv  viOi  xmmlucrtl  tlUplntf-mmt  relief  «ui  lie  had  only  by 
o|Nirati(>n.  Siipninmlleolar  oHteotoiny  enablea  the  fmit  to  be  brought 
iKU'k  into  line  with  the  lep,  but  floes  not  itirreet  the  boekward  displaee- 
uirnt  M'hieh  aIniuHt  always  coexist.*;.  I  have  never  employcil  it,  but 
bavv  always  renorled  to  u  fornial  attempt  to  bring  the  atitntg;du8  and 
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esioraal  niallotiliis  lurk  to  their  places,  using  two  lateral  iDcision&^  as 
rolluws(Figs.  248,  249): 

Pio.  248.  Tta.  24fl. 


IV-ll'ii  fntcttirr;  MnecMeulit  PIgt.  aiS&adMI;  thnwlne  muItoropcrmllnn- 
Onc  incision  I>^n9  at  Ibe  front  of  t!ie  fibula  three  incites  ahovo  the 
iinkic,  U  ciirrifd  f|[>w*nwnnl,  pa.«<4in|;  in  fnintof  tlie  umll<H»tn^,  nml  then 
cnrvcfl  f«>r\vatxl  on  the  side  of  the  ftMtt ;  the  fniclure  ir^  eX]Kj-4e<l  anil  the 
lower  frnj^nient  n^in  itetached.  The  secom!  incision  bejrins  on  the 
inner  hide  of  the  tihia  at  ttie  xiinie  level  n^  llie  tiivt  and  |bi.sn<})  down  In 
the  fn.)nt  of  the  nmlUtiliiH  and  Ihcnee  fnrwanl  to  orlwyond  the  iuU'rele 
nf  the  hrapholil.  Tliriiu>;h  it  the  internal  nialleolim,  if  it  wn.«  bniticit 
off  in  tlie  original  injnrv,  is  apiiii  iIeUiche<l  from  (he  tiltla  with  a  cIii.Ht>l, 
and  the  end  of  the  tihia  jtrotnuled  so  that  it  i.4  easy  (o  lilKralr  the 
ajitn^ralus  and  cut  awav  anv  new  growth  of  Umo  that  may  Imvo  t'ornietl 
on  tlie  Imck  of  iJie  tihia.  Yhe  foot  is  then  i-ohily  restored  to  place,  the 
inriRionH  cIowmI,  and  a  hidky  dreH^inf;  npplieil  and  covered  willi  plostef 
of  Parirt.  In  the  nine  or  ten  casen  in  which  I  have  done  tlii?*  tlic  ros- 
toraiion    of  fnmi    lias   been  cuniplcte^  and   tluit  uf   fnuctiuD  alMrays 
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an  ini))rovomcnt  upon  Uie  proviuus  coDditiun  and  somvtimcfi  a  very 
luurkuu  uwM. 


E.  Fractores  of  the  Malleoli  hj  Invenioii  of  the  Foot. 

This  injiirT,  which  also  18  a  common  onc^  presents  «evcnU  varieties 
<1iftcrinp  notably  in  the  extent  of  Iho  lesions  tlie  inime<linlo  (lisat>ility, 
un«i  the  pn>^iio^i^.  The  libuUi  may  lie  alone  hmkeii  at  ur  closi*  above 
the  Ihuw  of  the  nutlltsilim  or  at  the  epiphyiieal  line  in  the  youn^,  »r 
witi)  it8  fracture  may  be  us^wiateil  tlint  of  the  tin  of  the  inti^-nial  mal- 
leolus or  one  (>assin>;  obliquely  upward  and  inwunl  through  the  tibia  and 
M'paratin^  a  fragment  i-onijK>M!d  of  the  internal  maUeolus  and  a  coiittid- 
erable  jMirtion  of  tJie  adjoining  Imiie  ( Plates  XXXVI.,  XXXIX.). 
The  variations  appear  to  he  due  to  diflen-nee,s  in  the  amoiitil  or  loree 
iif  the  inversion  and  lo  the  extent  to  which  the  wd^^ht  of  thi>  InhIv  aeltj 
ad  a  faetor.  Thus,  tJie  fiwt  effect  of  inversion  is  to  bn*ak  ihe  libuht, 
either  by  llie  iirt^^suri-  of  the  upiKT  e»l^e  of  the  a^traj^pdu?*  a^uin>t  it  or 
by  the  pnll  of  the  o.vteruul  latenil  ligament ;  if  the  uioM-inent  i:<  l-ou- 
tiniieil,  or  pMssittly  if  its  tlinrtion  is  .-Mimewliat  diffcrfiit,  the  astra^ridus 
pre.>vM--.s  ;tjjrain>t  and  breaks  off  the  tip  of  the  iuteniul  nmllL-olus  ;  but  if 
the  weight  of  the  body  i.s  adiled,  a»  in  a  fall  u|ion  the  inverte<l  loot,  the 
astragiiliis  pn-^'^^f^  upwunl  and  inward  agaiuijt  the  inner  portion  t»f  the 
tibia  and  breaks  off  the  larger  fni^^mcnl. 

The  first  form  of  the  injury,  fracture  of  the  exU-riial  nialletihis  or 
fibula  ahme,  is  of  slijiht  importanoi'  if  the  tibio-fibular  li;pmieiit  i>  not 
i\\^i  torn,  priHlut-ing  no  di:4plaeement  of  the  aistrugidus  aud  getting  well 
nniler  a  simple  protective  dreKsin)r.  The  Niuie  i.s  nearly  ecpiallv  tnie 
of  ihe  tieeond  form,  addi><]  fnu'ture  of  the  tip  of  the  internal  malleolus, 
hut  more  time  is  required  iK-forc-  the  limb  can  be  frirly  usetl.  The 
third  Ibrm  is  mtn-li  more  Mrriout  aud  u^muUy  re^ultb  in  uonsidenibic 
restriction  of  motion  at  the  joint. 

Diagnosis.  The  diagnosis  \»  made  in  the  first  two  varieties  by  retxig- 
nition  of  ten<!enierts  on  ])ressure  at  the  lines  of  fracture  and  of  inde- 
p<'udcnt  mobility  i>f  the  external  malh'olus  by  pressing  Its  tip  inward 
M'liilc  another  linger  is  placed  at  the  «sit  of  fnirturc  tt>  fit'l  the  tilling 
(if  the  njiper  end  of  the  fnigiiieiit.  In  the  iliini  varietv  the  line  of 
fmetiiiv  o!  the  tibia  can  In*  n'<'ogniwil  by  tenderness  on  pre^nure  and 
by  the  irn-gularily  produecHl  by  tlie  diflpla(*enient  upward  and  inward 
i>f  the  fnigment. 

Treatment.  For  the  first  two  varieties  it  i«  suifieient  to  iinniobilizo 
ihc  (Kirt  by  pla-<ter  of  Paris,  taking  care  to  keep  the  foH)t  well  presw-il 
iiiwanl  wtiile  the  jiluster  itf  M>tiii>g  in  order  tluit  the  malleohir  mortise 
flliall  nut  be  widened.  In  the  thini  variety  the  effort  mut.t  Ix-  made  to 
eorrect  the  displamnent  of  the  tibial  fragment  by  pressing  it  down- 
ward and  outward,  and  to  immobilize  with  the  loot  well  forward, 
guanling  ag:nnht  Uiekward  disptaeemeiit,  aud  (he  external  malleolus 
protMud  i^nugty  agaimjt  the  tibia,  guarding  agaiut>t  outward  di:>plaeeinent. 
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F.  Fracture  of  the  Posterior  Portion  of  the  ArticnUr  Surface  of  the 

Tibia.' 

Thin  nmy  U'  a  pitmpliralinn  of  Pott's  frnoturp,  tlip  fnignient  lieinfc 
ratliL'f  Mniall,  or  fh**  rriinh  inny  W'  h<»  (.'Xtftisive  that  (he  syrnptonifi  tiiid 
trmtniont  art'  ver\*  HifTcrcnt.  Fn  the  sli^hu-r  form  ihi*  hn-akin);  uf  (he 
tihi:i  is  appan'ntly  pnuhicc^t  liy  tlir  wi-ijiht  of  the  ImmIv  pri-^winc  the 
posterior  mnl  otittr  part  of  tlit*  artieiilar  ,*iirfaot'  ag&iiii>l  the  ilisplaccd 
ai«tragalii}>,  and  yet  I  have  known  it  to  be  eatifled  hy  the  coniiKir.itivcly 


Flo.  250. 


Fnrttttvand  ilUiiIaratni'til  of  the  i»»i>  rj  >r   ;>   t 


v  .    .  M  -   -^-1     i.lar  auifacv  nl  ihr  tibi* 


sli)i;ht  \'i»lcnro  uf  a  fall  fmm  an  ulmtMt  stntionart'  tiieycle.  I  tuive 
never  M-eii  il  in  a  thresh  injitry  and  ilo  not  know  wlieiher  it  could  \tc 
recoj^iizwl ;  ihf  >ijj;nH  tff  Poll's  fnu^ture  would  lie  n-cn^iiznhh-,  uf 
eoliryt-,  and  iM»)wihly  the  additional  fnirtnre  inighl  \h'.  r^hown  hy  dia- 
phuviiient  ol  the  fiH»t  (a^tnigalus)  uliglitly  upward  ns  well  im  bft4^kwud 
anil  onlw^inl. 

The  treatment  is  that  of  Putt's  fracture  with  .-^jieeial  reire  to  bring  tlie 
foot  wi'll  forward. 

The  more  seven*  form  is  rare  ami  anmn-ntly  the  rentilt  of  a  fall  from 
a  height  utKin  the  ftxit.      I  have  one  old  .<^{ie<-in)eii  of  exten(U%'«  crushing 

•  tkv  »l«i  Hw-kwiint  l>l-l<>ciiri<»i  of  (li«  Koot. 
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with  frnolurc  (»f  tl)i>  oxtcriiul  mallooluH  and  \\a  (li*.iilun>meiu  liarkwiin), 
but  re|Kiir  liai^  o|j]tlcr:il4it  iiiu.'^l  of  iIil>  (k'tiiilK  I  liavu  ncen  annlliiT 
in  the  ixdirrtinn  ot'  Or.  DiuuirMlgi',  of  C'incinnnti,  in  wliirli  tlh'  |m-»mIo- 
riur  half  of  the  tihiiil  pluUniu  U  bnikcn  uff  iitui  has  iiiuicil  with  the 
hark  of  ihr  tihi»  iiAtr  ilisplucfmrtit  4il'  iiiurt-  than  halfaii  inch  iiiiwnnl. 
Th<'  Hhnliir  rni^ini-iit  is  nither  i^httrt  ;in<l  i.-i  i)i>i|ilii<'fHl  niipihirly,  th<' 
astni;j:ihis  haviiii;  ^-lipiMt)  oiitwun)  N>twci'ri  ir  anil  thi-  libla  ;  tlic  inttT- 
nal  ni:illi>(ilu><  U  l>niki>u  uff  at  its  Imjn*  iiml  ha-*  nii')iin|Kinii-<l  the  a-^lnin- 
ahis.  In  two  ohi  wiM-i*  trrnti*»l  hy  nfH-mtion  ( Kigs.  2o<)Hml  2oI)  1  have 
fDinirl  siinilur  k'^iuiis  auil  ilispluociaealei. 


Pnikihly  iimhT  an  imiLMhrtlc  the  pmra!  mnditHin,  if  not  thf  tlptaiU, 
cnuld  1k'  n-ttijrui/.ol  hy  |i:il)t!t(ion.  Tin-  tri-atnunl  wotihJ  hi*  to  make 
Bwh  nihi'Mirm  a.-<  was  )Mi?«i)ih'  ami  to  ininiohiliw  in  platitvr  MjilinU. 

In  two  nhl  (lifH-H  I  Jiave  rtint>vi-<l  ihi-  jioKterior  fnnrnipiit  ot  thr  tihin, 
comi'tj'«l  ihiMlisplaivnicnt.and  olitaiiM-^l  u  nwfnl  limb  with  '.lilitiniiion 
nf  Ih.- ankK-joint.  In  a  thin)  I  n'movinl  ihf  remaininj,' nrti-'nlnr  snr- 
fiif*  of  the  tibia  ami  Hatli-Mi""!  iht-  top  of  the  antnt^bis  sn  tlml  lUv  Iwo 
becanu-  firmly  united  ;  thr  ftinitioiial  rt^ull  was  cxwllcnt. 

G.  FTActnro  of  the  Anterior  Portion  of  the  Articular  Surface  of  the 

Tibu. 

Oiilv  <»»'•  f<r  two  ea^ej*  of  tlii**  variety  huvi-  U-eii  n-port«-d.  tl  is 
cvidrnlly  prudmvl  by  I  Ik*  pn•^■^uPuof  the  Urtlragalu'*  against  the  anterior 
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lip  <jf  the  tibia.  DisplacemeDt  ooald  probably  be  corrected  br  tractino 
thmu^h  the  aDterinr  portioD  of  the  capsule  in  forced  defMvsgion  of  the 
front  of  the  foot  aided  by  direct  pressare  upon  the  fngment. 

4.  FBAOTDSBB  OF  THE  FIBULA. 

A.  Ttaetan  rf  the  Uyper  Ead.* 

This  may  be  caused  by  direct  violence,  by  moscnlar  action  (contrac- 
tion of  the  bioepri),  or  more  aMnmonly  by  forrible  adduction  of  the  le^ 
acting  through  the  external  lateral  ligament  arched  to  the  bead  of 
the  fibula.  In  two  of  the  reported  cases  (Stimsoo,  Weir)  the  lesion 
was  a  separation  of  the  epiphysis.  In  a  ntunber  of  the  cases  paralysis , 
of  the  extensor  and  peroneal  muscles  and  loss  of  sensation  in  the  region 
supplied  by  the  musculo-cutaneoos  branch  of  the  peroneal  nerve  were 
noticed  shortly  after  the  accident,  and  in  some  persisted  until  the 
intients  passed  from  obser\'ation.  Weir  and  Marchant  exposed  the 
ner\'e  in  their  cases  and  found  it  unbroken  bnt  apparently  compressed 
by  the  edge  of  the  fragment ;  the  patients  recovered  almost  completely 
from  the  paralysis. 

The  upper  fragment  has  l^een  widely  displaced  upward  in  most  of 
the  cases,  and  it  has  usually  been  impossible  to  bring  it  fully  back  to 
its  place,  but  it  does  not  appear  that  any  disability  has  resulted  there- 
from. 

Treatment.  The  treatment  consists  in  approximation  of  the  frag- 
ments by  bandaging  aided  by  flexion  of  the  knee  to  relax  the  biceps  and 
plaster  of  Paris  to  prevent  adduction  of  the  1^.  If  peroneal  paralysis 
exists  it  would  probably  be  well  to  expose  the  nerve  for  i^ome  little 
distance  above  and  below  the  fracture  in  order  to  reunite  it  if  it  is  torn 
or  to  relieve  pressure  upon  iL 

B.  Fractures  of  th«  Shaft. 

These  fractures  are  produced  by  direct  violence.  The  displacement 
is  ^-li^ht  Ixxause  of  the  support  given  by  tlie  tibia,  and  the  diagnosis 
is  maile  u}>on  the  localizeil  pain  and  possibly  crepitus  and  retx^izable 
mobility  or  irregularity  of  outline.  Occasionally  symptoms  indicative 
of  iiijur\'  to  the  cutaneous  branch  of  the  |)enmcal  ner\e  are  present, 
presumably  by  tlie  violence  which  caused  the  fracture. 

Treatment.  The  only  treatment  needed  is  protection  against  external 
violence  and  movement  of  the  lower  fragment  by  twisting  tin'  fnot  : 
this  is  conveniently  given  by  a  plaster  or  silicate  dn-ssing  extemling 
frtiia  the  t^ies  tn  the  knee.  It  should  be  worn  fur  abuut  three  weeks 
and  care  should  be  taken  for  a  fortnight  longer  toavoid  muscular  strain 
and  lateral  pressure  by  the  foot  at  the  ankle. 

>  For  rrport*^  raM«.  which  mxv  not  nomeroas.  iw^  the  fint  vdition  of  thb  wnrk  ui«l 
nnrlt':)  Kruichenbruchtrii,  vol.  i.  p.  243;  I>apUy.  Ball,  dp  la  Soc  Ar  I'bininci*'.  l-^^i.  ^ 
•JI-;  Territ-r.  Id«-m.  p.  "ifi;  lJ^f»lt.  \^nm,  March  31.  !.•«?;  Hirsrhbcri:.  Airb- far 
klin.  fhir..  vol.  xxxvii.  p.  199 ;  Weir,  Sew  York  Mt^ical  Joomal.  Mav  ifi,la,>v-;  Mar. 
chant,  l..a  Kram-v  Med.,  Ft;bniar7  'il,  1S89;  and  ChapiD,  New  York  Medical  JoaruaL 
8rpt«mbcr,  1091.  p.  Vi, 
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C.  Separation  of  the  Lower  EpiplqrBis. 

Poland*  has  collected  four  cases  of  this  injury  uncomplicated  by 
fracture  of  the  tibia.  In  three  the  injur)' was  compound.  One  patient 
(Allis)  died  of  tetanus,  in  one  (Wright)  the  lower  fragment  t>ecanie 
necrosed,  and  in  the  third  (Poland)  gangrene  occurred  on  the  third  day 
after  the  application  of  a  plaster  dressing.  In  two  other  cases  (speci- 
mens in  the  Middlesex  and  London  Hospitals)  there  were  extensive 
assi>ciatod  injuries  amounting  to  dislocation  of  the  ankle  and  requiring 
amputation.     (See  also  Plate  XXXVI.,  fig.  2.) 

iPoUnd:  Log.  eit.,  p.  860. 
26 


CHAPTER  XX 


FRACTURES  OF  THE  BONES  OF  THE  FOOT. 
I.  FRAOTURES  OP  THE  ASTRAGALUS. 

TiitsiK  aru  uiiiiniunly  the  roaiilt  of  falls  fMni  a  liei^bt,  tin*  Imne 
Wiui^  bn>k<ii  U'twet-n  llio  (iiIcuikiiiit]  uml  the  (ilfiu.aiid  tht-  Ii-^i.in  lieiit^ 
frt^fiucntlv  jissooialctl  with  f'mutun;  of  ihv  ml<::iiK>iim  ami  wllh  (lislmii- 
ti»n  lit  the  anUte  mid  fractiin!  iif  the  fibula;  in  other  ca^-fi  the  fiiroe 
nets  truii^VLTMily, 

The  dinH'tiiii)  and  ixtciit  oi'  the  line  of  frui^tim!  van-  preally;  the 
iMiiie  may  he  divided  lniimvi'r!*rk,  or  lon^itiidiiiaily,  or  horiMi'nlallr, 
or  oldiqiicly,  or  into  wvinil  pieces,  and  the  fn45nlen'l:^  may  be  widely 
8e|>uniteil  and  diAlooati'd. 

Pi.i.  251 


Vtactsn  of  llu  aatfacaliu  ibruugb  Lh«  Ufwmx  uUcuUu  lurikee. 

When  there  w  no  di^plarcment  or  external  wound  the  diapnoci*  may 
Ik)  very  diftieuU,  lieeuu»c  the  Muiptouis  are  not  distinctive  and  indienlu 
only  wvcre  injury  to  thu  fiNtt,  jiaiu,  swelling,  inabilitv  to  Ih-uf  the  weight 
of  the  ImxIv  on  it,  and  jtcrhaps  erepitn.H  on  handlini;  or  Hexing  and 
extending  it.  The  diagnosis  must  Ik-  made  by  exelusion  of  other 
injuries,  l>y  Im-aliwH]  |iain,  and  p«»«iibly  by  ri-eognition  of  u  diMilared 
frugment,  or  of  independent  mobility  t»f  the  head  of  the  bone.  I  liave 
oiioe  found  it  by  the  x-ray»»  in  e<uubinaii«n  with  fmcinre  of  the  ns 
calei)4  and  witlHiut  displaeenient,  when  unable  to  rct-ognixc*  it  eliiiieally. 

When  thert^>  is  nodi-iplaivrui'nt  ln>atnient  iHilire<>tefl  Kimply  to  imnio- 
bilize  the  joint  and  oontrul  (.he  iuHiuiiinulioit ;  a  pla&tcr  bondage  should 
4ast 
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he  appliwl,  c^iHX-ial  attontion  iK'iiig  pvcii  In  Uie  |H)si(i»ii  uf  the  fimt, 
w)itL-Ii  t^liottUl  bt*  al  rijriil  aii^Kii  tn  the  leg  in  the  antero-pusteriur  plauc 
nml  without  invcraioii  or  t-vcrhioii. 

if  u  t'mgtuent  U  brukeu  fr»m  Uie  iipjicr  artieiilur  »urfatx>  of  the  ImkIv 
it  »hiiuKI  l>c  reuKtvwJ.  Jf  tlic  neck  luis  btx-n  hnikcn  and  tht-  hwid  dis- 
plnc(-(l  it  Kitould  I>f  ri'storwl  to  it--^  nliww-,  Uy  un  iiK-isitui  iJ"  nnvsjwrv,  cir 
rt'niuvcd  il'  it  i}>  fuiiud  in  Ix-  cnniplctily  dctachiH).  If,  in  uddition,  the 
UmIv  liJis  Ixvii  ndatinl  in  ii^  siK'ket  it  must  be  r(>iidJii»totl,nr,  that  tiiiling, 
rt'niovwl.  If  the  IkkIv  sfltuuUl  pruve  to  be  iTii»*lit*d  ur  i-umniinutiH)  iitt 
total  oxi'iHion,  with  or  without  thr  hmd  and  ni'rk,  will  |in>l>abl)'  yield 
a  much  iM^itcr  lundiuiial  ri^ult  than  conM'n'utivi.'  trentnimi. 

In  coni|M>und  fnictiirfs  by  dirwt  violontv  n>nioval  ul"  tlit-  itHtra^lu> 
ib  indicated  Ih-uium.-  runetiunal  n-!?ult  in  likely  to  be  lietter  tlian  afl^r 
even  ftucoowful  (xinaervative  troalnicnl. 


Fracture  of  the  Processus  Posticus.' 

This  is  the  {Mirtinn  of  the  puAtcrinr  Uinlor  which  li&t  Wlweou  the 
pnmve  lor  llic  tt-ndnn  of  the  flexor  lunj^cun  jMillicis  and  that  for  the  ex- 
ternal hitend  lig:inienl.  Thin  fnictiire  wuh  tir>*t  nienliitned  by  ('hH|iH*t 
in  1541,  but  the  enmi*t  interpretation  of  the  ^Mlall  piece  i"f  l»onf  frc- 

3uenlly  found  in  tluK  plaeo  has  been  »M^>r(e<l  by  llie  uuutoniist^  to  lie  a 
eveliipniental  vagarv,  iheabnunnal  iiertfibtence  of  u  small  nodule  wtiieli 
npiHiin*  in  the  seeoiul  month  iK'twoen  the  tibia  and  the  astnipdiis. 
They  term  it  the  <w  tf'ujuvuiu.  Aea»rtliny  to  Lilienfeld.  the  os  iri- 
pmum  when  present  in  almost  always  foun<l  on  Itotli  limbic,  and  he 
claims  to  have  oliser\'ed  Vi  ea!i*-»  of  fracture,  6  of  them  a^wiwiatwl 
with  fnuitun;  of  the  aileaneuni.  The  diagiioi^ih  Mas  made  on  x-ray 
findings  with  litcal  tendemeKh  on   prvMburc  and  swelliug. 

2,  FRACTTniE  OF  THE  CALCANEUM. 

This  bone  mav  Ik-  lm)kcn  by  a  full  ujion  the  fo«»t  fn»m  a  height,  by 
enntnirtion  itf  ifie  mii«elt*  altaehed  tij  the  temhi  Aehilll.s,  by  din-et  \\k>- 
lentT.  nnil  bv  lon-ible  invention  nf  the  wde  of  the  foot.  The  exicnl  and 
{Mi^iliuM  of  the  frtielnre  vary  witli  the  eau^e*.. 

TIk'  Ibrm^  <tf  fraeturv-  --f  tin-  UhIv  of  the  lx»m*  may  be  gnHiped  tk» 

(1)  Sk'iMmtinn  of  a  large  htvl    ^lieei:   «imprif*ing  the  posterior  half; 

(2)  fnuiun-  of  the  anterior  jiortK.n,  often  sijlintentl  ;  (.l)  n  general 
eniHh,  nuiinlv  .tf  the  wntn*  f»r  anterior  two-(hiitJ.-«.  (Platew  XLI.  and 
XI. II.)     The  nnif*  in  mo-t  r.isi'*  isn  fall  ujnui  the  feet. 

Symptoms.  The  *yniptontf.  uf  a  vertiwd  nr  .rushiiig  fnu-tun*  are 
Mmu'what  indetinite.  and  lla*  diagnosis  is*  m't  always  ea^y,  as  i;*  shcmn 
hv  the  t'lU-tthatrturge^mRsoexiM-rieneod  as  Malgaigne,  lionuet,  Hngnier, 
aiiil  I^pdit^t  have  nii^'lnken  the  injury  for  fracture  of  the  fibula  or 
ankle.  The  "ynipt'ini-*  an'  inerease  of  it**  tranwverw  diameter  fwliieli, 
however,  mnvhi'  otmi)letely  nnn^kixl  by  the  swelling  ImIow  anil  »l«iMt 
the  mallwli),  flalnww  of  the  anle  and  appruxtmntion   to   it  of  the  nial- 

■  UUcnfcM     An-h    FTir  ktiii.  (Iilr .  toI.  7^.  p.  V!». 

■  8«a  alw  UUtt  aikI  Uinurjr  :  .KuomA*  wf  Surg..  Jftotarr,  IWr?,  f .  Al. 
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Icitii,  Ciiiiociully  of  (ho  inlrrniil  (me,  piiin,  nml  h»*w  of  fnnntmn.  Crepi- 
tus it*  riilicr  ul>sfiit  (tr  o!is«niri' ;  itlkiionmil  inobility  iiiity  Ik'  ri-oo^niy.eil 
hy  niDvirif;  the  [xwih-rior  |K)i:li(*n  liitdnilly.  I'uiii  ib  wiumhI  Uy  dii-crt 
prr^sun'  ;m*l  Uy  a  vidunliiry  i*fll»rt  to  make  nlaiitar  llcxioii  :i'::iitihl 
n>ismnef  at  the  loe;*.  'i'lie  Inuio  Arliillit*  fa^U  ic?v«  Xoum'  when  prfMSt'<l 
U|)on,  and  tlu-  depreft-ioii  on  caeh  side  of  it  is  oltlitonikHl  liy  swelling. 
'I  lie  (li'fiirinity  ol  the  hot'I  is  Ix-st  n-w^^iized  when  (•om]>niX'd  with  its 
fellow  fnMii  iHliiiui  while  the  piilieiit  \t^  Utwv\'mi£. 

Treatment.  The  trentnient  is  iininolMliistiinu,  iin^feniMy  with  ni:ii'- 
Kifif.  for  alxiiit  three  weekn  ;  tlicn  piicsive  tuutioii,  lo  !«•  nimiiHinl  nnlil 
the  end  of  the  H-eorid  month.  (_'al)<)t  and  iiiuiioy  stigKeht  the  )M>sHihU- 
iidvi.'^ihiHty  in  fnietiin's  with  a  larj^e  heel  fnijjment  itf  over-ei»rrt*cting 
the  disphieenirnt  by  dniwin};  the  lieel  di>wnwnnl  and  forwanl. 

Wlii'U  t)]e  ihreetion  of  the  violenee  with  refereni-e  to  the  axi«  of  the 
le^  im  mi?h  tiiat  the  foot  ih  addueted  or  inverted  l>y  it,  the  strain  is 
liroii^hl  npon  tite  oxtenml  hiter.il  li|;:iment  and  the  ^tistentariiliiiii  tali, 
willi  th(^  result  ofjirodiieinjf  fraeture  of  the  Hhnia  aft  ih-seribed  on  [lagc 
391,  or  rupture  of  Ihc  external  lateral  lipinient,  or  nvidsion  of  a  scale 
of  Inme  from  the  side  of  the  caleanenm  where  tlie  ligament  is  inserted, 
or  fnielure  of  llie  suKtenlaeulum  tali. 

With  the  first  ()f  thene  wo  have  nirt  here  to  ileal.  A  ca**  nf  anifxian 
of  ti  Mi'ii/r  nf  hunt  eanie  under  my  observation  at  the  Preslivti-rinn  Him- 
pilal  in  IH80  ;  the  patient  had  fallen  from  a  height  of  ten  feet,  blriking 
n|Kin  his  left  fm>t.  I  siiw  him  on  the  foMuwing  day  and  found  the  fmtt 
and  ankle  mueh  ^jwollen,  with  oh.tcnre  crepituA  and  |Hiin  on  mantpnintinn 
of  the  hide  of  the  heel  below  rhe  <iuter  nmlletilus.  The  .swelling  ^ub- 
ttidiil  untler  lead  and  opium  lotinn.i.  and  in  a  few  <lays  I  eimld  di.-^llnetly 
make  nut  a  movable  flat  fragment  evidently  dotaehed  from  the  outer 
side  of  the  entcaneun)  l>elow  the  malleolus.  The  movement.^  of  the 
foot  and  ankle  were  normal  and  painle^  except  when  the  |H'roneul 
nnisi^-lefi  were  made  to  eontraet,  then  juiin  waH  felt  below  tJie  external 
ntalleolus.  The  sheath  of  the  teiuluns  uf  tlie^e  inUfH-'leH  M'a&  j^wollen 
Ih'Iow  and  Ivliinrl  the   iii:dK-oliis. 

Fracture  of  the  suatentactxlam  tali  was  fin^t  (leneribe*]  by  Aliel.' 
In  his  (irst  ejiw  the  injury  was  thought  to  Ix*  a  I'ottV  fracture  of  the 
ankle,  and  its  real  chanieter  was  diw-losed  at  the  auto)>sy.  The  patient 
waH  a  youn^  man  who  in  diF^mountin^  fnun  a  hon«e  .^lip|ie<]  on  a  r^oue 
anil  tiirneil  his  foot  foreibly  iuwanl.  lie  attempted  to  wnlk,  ami  the 
pniilitin  of  the  f>K»t  tlien  ehanjred  inslnntly  to  marked  vnl^'us.  A  lon- 
gitudinal w«pund  three  inches  \i\i\^  U-low  th(<  external  nmlleohH  i>[>ene4l 
the  ankle-joint  an<l  the  joiitt  l>etweon  the  a.<lni}^ln.s  an<]  ealenneum. 
There  iai»  tendemotw  on  pressure  l>elow  the  internal  malleolus,  and  un 
the  fibula  qImivc  the  external  uiulleolus.  Tln-we  ■'ym[itom«4  tott<*tlier 
with  the  app'ir<>ut  broadening;  of  the  ankle  and  eversirui  of  the  fiNi|  led 
to  the  erroneous  ilia^nosiri  mentioned.  lCryhi|)elait  rict  in  and  the  patient 
dieil  on  (he  fineenth  day. 

The  Hbnla  and  tibia  wen-  found  nninjured,  the  Mi^entaenlum  tali 
hnikeu  olT.  and  the  external  lateral  ligament  divided  in  tlie  line  of  the 
wound. 

•  Alwl :  AnhiT  fDr  ktl*.  Oilnntie.  IHTH.  voL  %%\\.  ^  3Ml 
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Abel  af^ervvanl  naw  two  mses  iu  which  he  thought  thi^  injury  had 
been  recciveil  w>n)e  time  bffore.  In  Imth  tlir  fiMit  hiul  Ih'c'ii  viidrntly 
inverted,  nnd  in  one  the  stistentnculnni  tali  seenit-rl  to  h4>  (hmhktl  in 
size.  The  symptoms,  iirimary  ami  iiltinmte,  (•oiTe.HtM>n(M  to  the  fol- 
lowing, whieh  he  K'veH  as  tliajj;n(wtie  of  the  injury. 

1.  The  mode  of  production  :  forcible  invereioii  of  tlic  sole  of  the  fi»ot. 

2.  The  inime<li»tc  chanpe  in  the  poi^ition  of  the  foot,  fomi  inversion 
to  ever9ion,  nnd  the  {>ermancnt  linking  of  the  inner  bonier  of  the  foot 
ODil  lutcrnul  niulk-oltis  (val^ud). 

li.  Shortening  of  the  heel  by  slight  displaeenipnt  of  the  ealeanenm 
forwanl :  this  eiin  lie  In'-'t  ret-ognize^i  by  measuring  from  one  malleolitit 
to  the  other  anxnul  the  heel,  and  was  verified  by  experiment. 

4.  I'aiii  ami  disability. 

The  f«>ot  should  he  immobilizcnl  in  a  plaster  bandage  or  Kpiint.'^  with 
the  sole  suflieiently  inveited  to  favor  reunion  of  the  fragments,  l>ui 
wilJiuut  lengtliening  of  the  cxienial  lateral  ligumenl.s  if  they  have  Ikm-MI 
torn. 

Fractnre  by  mnscalar  action,  eoiitractionof  thesoh'u»nnd  gastnw- 
nemii,  ha^  l>een  observe*!  a  number  <tf  tinier.  Malgaigne  rollei;ted 
eight  cases,  rather  brieHy  report4.-d  ;  in  two  the  fracture  was  musrd  by 
a  misstep,  and  in  tive  by  a  fall  upon  the  feet,  in  two  of  which  tt  is 
noted  that  the  |>:itici)L  alighted  upon  the  ball  of  the  fiiot.  The  fru<:turc 
M_*emK  til  take  plaeo  alw.iys  behind  the  astnigahis  and  «ometimeH  to 
Kparate  only  a  |Mjrtii>n  corresponding  to  the  insertion  of  the  tendo 
Arhillis.  The  displacement  in  some  e:is4's  was  slight,  in  others  extreme, 
four  am!  one-half  inches  from  the  lower  edge  of  the  fragment  to  tlie 
Itottom  of  tlie  heel  in  CiMistance's '  case,  in  which,  neverthele*;,  tlie 
}Ritient  made  a  pkhI  recovery  with  |)erfect  use  of  the  limb,  althmigb 
the  displacement  persisted. 

In  a  ease  reported  by  Anningson'  the  mechanism  of  the  fnietrire 
t)«ems  very  clear.  A  woman,  f<irly-two  years  old,  after  stepping  down 
from  n  doorway  to  the  sidewalk,  a  distance  of  aUiui  six  inches,  cried 
out  that  she  Imd  "put  out  her  ankle.*'  She  walkinl  home  slowly,  a 
<lif<tance  of  one  hundred  vanls.  A  fnigtncnt  of  Ixtne  was  f<innd  two 
and  a  half  inches  alwve  the  heel  in  the  line  of  the  tendo  Achillis  which 
was  tacking  Itelow  it ;  its  lower  edge  wll^  a  little  alKJve  the  level  of  the 
lower  end  (»f  the  internal  maUtH3lus  ;  it  measureil  one  inch  transversely 
and  "  had  ln-cn  torn  off  the  iHwterior  surface  of  the  os  calcis  w  here  a 
cavity  ivuld  be  felt.  The  whole  depth  of  the  Ume  had  not  been  lorn 
away,  but  only  the  upper  three-fourths,  nnd  the  inferi<>r  edge  of  the 
fnigment  wjis  tilte<l  backwanl.  The  usual  treatment  of  ruittured  temlo 
Aehillis  was  adMpte<i,"  nnd  eight  weeks  afterwanl  the  patient  was  able 
to  walk  without  limping  and  coniplaintil  only  of  some  Iosk  uf  spring. 

I  have  seen  a  similar  fracture,  but  with  less  displacement  of  the  fmg- 
mrnt,  uvus^^l  by  jumping  from  a  Itoat,  the  fraeturt;  apiurtmtly  occurring 
IL"  tlie  |Kitient  aligltlcHl  on  lii-'^  I(h>.s.  In  anollxTlhe  |iatient  M'hih- U-nd- 
ing  forwanl  wa^  ntniek    upon  the  Imck  of  the  Icj;  by  a  falling  Iniim  ; 

'  OMOrtAtKW :  Amrrkan  JtianiRl  of  tti«  Mr41nil  Hrietira*,  VSSi,  p,  *.£At,  qoutins  fruoi  mi 
A^M  Jo>rti«l. 

*  AaalnVMO  :  UHtuli  MoUical  jMamkl,  187H,  vol  I.  p.  VSA. 
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the  posterior  part  of  the  fragment,  as  shown  by  a  skiagnun,  was  dis- 
placed upwara  three  centimetrtjs,  but  its  anterior  portion  remained  in 
contact  with  the  os  calcis.     (Plate  XLII.) 

The  foot  should  be  maintained  in  the  position  of  complete  plantar 
flexion,  and  it  is  sometimes  advisable  to  flex  the  knee  also.  This  can 
l>e  done  by  a  plaster  dressing,  or  an  anterior  splint,  or  a  shoe  with  a 
cord  extending  from  its  heel  to  a  band  about  the  upper  part  of  the  leg 
or  the  lower  part  of  the  thigh.  Gussenbauer*  successfully  treated  a 
case  by  nailing  the  tragment  in  place. 

3.  FRAOT17SE8  OF  THE  SOAPHOID. 

These  are  very  rare  except  in  combination  with  fracture  of  other 
hont^-  of  the  foot.  Bergmann '  saw  a  case  in  which  the  bone  was 
broken  by  a  fall  upon  the  ball  of  the  foot,  apparently  by  pressure 
against  the  astragalus,  and  Panblan '  one  of  "  transverse  "  fracture  caused 
by  a  fall,  the  upper  fragment  was  displaced  upward  out  of  it^  socket, 
the  lower  was  crushed. 

Haglund*  describes  fracture  of  the  tubercle  of  the  scai)hoid  caused  in 
adolescents  by  muscular  action,  dancing ;  he  says  it  may  result 
promptly  in  pes  valgus. 

4.  FBAOTUBE  OF  THE  CUEOID. 

The  only  case  of  which  I  know  is  the  one  shown  in  Plate  XL.,  a 
patient  of  the  Hudson  Hospital.  The  fracture  was  caused  by  a  blow 
on  the  outer  side  of  the  foot;  crepitus  was  distinct  on  pressure  of  the 
fragment  against  the  cuboid. 

5.  FBAOTUBES  OF  THE  BCETATAB8AL  BONES. 

Tliose  were  fnrmtrrly  thought  to  bo  usually  the  result  of  direct  vio- 
lence, and  conso<juently  of^en  associated  with  contusion  or  laceration 
of  tiip  skin,  even  when  the  fracture  was  not  coni|M)und.  Rut  liolMTt 
Jones*  broke  his  fif^h  metatarsal  near  its  base  wliile  dancing,  and 
within  a  few  niontiis  Hubse()Uently  saw  three  cases  similarly  pro(luce<l. 
And  Tolxiltl*  reports  over  seven  hundrc<l  cases  ol>s<Tved  in  s(>Idiers, 
almost  all  caused  by  indirect  violence,  as  manrhing,  jumping,  etc. 
Thi!  seconil  was  the  one  most  frequently  bniken,  then  the  thinl.  Lilien- 
fchl  ^  lias  seen  several  (uses  of  fracture  of  the  extreme  tip  of  the  base 
of  the  fiftli  metatarsal  caused  by  inversion  of  the  foot,  pn-sumably 
tlinmgh  tiie  pull  of  the  jxTonens  brevis. 

There  is  hnt  little  tendency  to  displacement  except  when  several 
Ixmes  are  liniken  at  the  simie  time,  and  the  usual  <lisplacenient  in  of 
the  broken  end  of  either  fragment  toward  the  dorsum  of  the  fiK)t. 

'  OiimenhauE'r:  Central  Matt  ffir  Kemmmte  Therapie,  JiinP.  IRSfi. 

*  litTfniuinu ;  IVutwhw  Z<*itJ«'hrifl  fTir  ("hit.,  v«l.  HO.  }t.  liHt. 

=<  l-uiihlHii :  Qiioti-<l  hv  (^pi'licrv  ttiiil  Fom>Ti.  K«v.  dt>  Chir,  vol.  34.  p.  98. 

•  lUfcliiixl :  Zfiitnilhlatt  fiirChir..  11107,  p.  327. 
^  Jnntt* .  Aiiii»I)i  of  SurjftTV.  .Iiine.  1!«)2. 

•ToIm.1.1:    I).-iitN<h«  milltariirztl.  Z«'it«-hrift,  lilOS.  Part  fl.  alwt.  iu  Ceulmlblatt  fur 
I'hir..  I<NM,  )).  •!:(!>. 

'  LilifiifL-lil  :  An-b.  fur  klin.  C'bir,,  vol.  7H,  p.  939. 
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The  diagnofiiB  is  made  by  localized  pain,  abnormal  mobility  and 
crepitiiH  when  the  firat  or  fifth  is  broken,  and  pain  when  the  oorre- 
8pon<ling  toe  in  pressed  bodily  backward  against  the  metatarsus. 

A  simple  fracture  is  not  a  serious  injury,  its  course  is  uncomplicated, 
its  result  favorable ;  hut  a  compound  fracture  may  lead  to  much  bur- 
rowing of  pus,  necrosis  of  tite  fragments,  and  grave  inflammatory  com- 
plications, and  the  treatment  should  be  directed  activeir  to  their 
prevention  ;  if  suppuration  becomes  profuse  the  freest  possible  drainage 
should  be  provided  and  counter-openings  made  on  the  sole  or  doraum 
as  the  case  may  require. 

The  limb  and  foot  may  be  supported  upon  a  moulded  splint  of  plas- 
ter, felt,  or  pasteboard,  and  secured  to  it  with  a  roller-bandage.  In 
ct»mpound  fracture  the  gauze  dressings  will  immobilize  the  fragments 
suflBeicntlv. 

6.  FBAOTUBES  OF  THE  FEAUUrOEB. 

Tliese  are  caused  by  direct  violence  and  are  usually  compound,  and, 
as  in  similar  injuries  of  the  hand,  may  be  the  starting-pomt  of  very 
serious  inflammatory  complications.  Immersion  of  the  foot  in  a  bath 
containing  1  or  2  per  cent,  of  carbolic  acid  once  or  twice  daily  for  an 
hour  each  time  is  a  valuable  means  of  arresting  commencing  inflam- 
mation. 

The  dressings  of  a  compoimd  fracture  will  immobilize  the  toe  suffi- 
ciently, and  in  a  simple  fracture  it  is  usually  sufficient  to  place  the  foot 
on  a  splint.  If  it  is  thought  desirable  the  toe  itself  may  be  steadied 
by  strips  of  adhesive  plaster  applied  longitudinally  to  its  doraum  and 
sides,  or  it  may  be  made  fast  to  tne  adjoining  ones. 

'Janp«:  Annals  of  SurRery,  Jane,  1903: 

^Toliolil:  Ih'iitNchv  militilrlntl.  Zeitscfarift,  1908,  Part  9,  abst.  io  (Viitralblatt  ffir 

Cliir..  UMil,  p.  4:«t. 
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GENKEAUTIER 

A  Pl»T*OCATin?f  is  a  permanont,  almnrmnl,  total  or  partial  HiK]>lnc^ 
ment  from  each  other  of  the  articular  purtious  of  the  boiicb  catering 
into  the  formation  of  a  joint 

The  terra  tluiM^mg  ie  employed  to  indicate  a  direct  separation,  tem- 
porary or  permanent,  of  articnfar  surfaces,  without  hitcral  jrlidinp  of 
one  upon  tlic  otliLT.  as  when  the  pubic  liones  M>|iaititiL-  at  the  ^yniphv^is, 
or  the  lihia  unit  tiluila  are  torn  a|Mirt,  or  in  rumie  injiirieA  of  the  spiiuil 
column. 

If  the  displacement  is  only  moiticutary,  the  parts  immediately  return- 
ing to  their  normal  relatitmK,  the  injun.'  is  nlaxMtl  aie-  a  myrnin. 

When  a  coexisting  wound  of  the  *jft  jmrts  r-^tahlishcs  communication 
between  the  outer  air  utui  the  cavity  of  the  joint,  the  dLnhwalion  \s  va\\\ 
to  be  compmitul ;  and  when  there  exi.»t  asp;(H-ia(e«l  leHiouH  of  the  joint  or 
neighboring  tissues  so  extensive  or  peculiar  as  to  present  spci-ial  indi- 
Gfttions  or  create  sftccial  difliculties  in  treatment,  8uch  as  fracture  or 
lacerattiui  of  vesHeIt>,  nerven,  or  intepmientH,  it  Ih  luiid  to  be  comjtiiaUfd  ; 
under  other  eircum-ftancos  it  is  described  as  /tiinj*U. 

When  the  artieular  surfatx-s  ai"e  w*  (hr  displace)!  that  they  no  lonper 
touch  each  other,  or  tlial  tliey  touch  imly  bv  their  inlp't*,  the  dif^loi-ation 
iff  said  to  be  (vmftfeir;  if  the  displacement  is  less,  it  is  calle<l  an  itirom- 
;Vr/c  dislocation  or  nuhluxation.  Incomplete  dislocations  arc  frequent 
in  thcfriufrlymoid  and  arthrtHlial  joints,  and  the  <'outn)Vcrsy  um  to  their 
frequency  or  infrtvjuency  in  the  enarthroros  has  arisen  not  fmm  any 
duubt  as  to  the  nature  of  the  new  relations  of  the  articular  surfaces  to 
each  other  or  of  the  exti'nt  of  the  displaccnteut,  btit  («))ely  from  iHfler- 
enccs  in  dcKnition,  some  authors  maintainiu>;  that  only  thowdislocaiioni* 
should  lie  deemed  complete  in  which  the  head  of  the  bone  lias  entirely 
left  its  l>ony  siK-ket,  and  all  tluwe  tncomplf-te  in  which  any  |K)rtion  of 
the  head  remains  within  the  area  b«iunileil  by  the  rim  nf  the  socket, 
whether  p<irtions  of  the  articular  Hiirfaces  arc  in  contact  with  vavU  nlher 
or  not.  llnder  that  definition  many  dislm-ations  of  the  Hhoulder  and 
of  the  hip  would  probably  have  to  \)C  elai?*cd  as  incomplete,  if  the  exact 
relations  of  the  Inmcs  could  lie  determined  ;  and  as  such  accuracy  nf 
diapiosi^  would  mrely  Ik;  attainable,  and  tlie  doubtful  caj^^  would  not 
ditt'cr  clinii^illy  from  thow  in  which  the  displacement  is  prealer,  the 
a<loptiou  of  sucii  a  chLssitication  would  serve  <mly  to  eml>arrass  and 
olMcnre.  It  seems  to  me  much  simpler  and  more  practical,  even  if 
Kimewhat  arbitrary,  to  call  all  traumatic  dislocations  of  the  hip  and 
shoulder  complete  in  which  the  iwntrv  of  tlic  head  of  the  Ihiim*  Imx 
poflsed  beyond  the  rim  of  the  socket.  The  incnmplete  disltM-alioils 
would  tlieu  be  exceptional,  pmctically  only  thofW  in  which  a  jtorliun  of 
the  rim  of  tJie  si)clcet  is  broken  ufT  and  pushed  aside  hy  the  displatxtl 
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head,  UA  in  a  nam  tnnniional  hy  Uoltort'  in  an  animutetl  ilincnstiion  of 
this  subject  before  the  Society  *lu  Chiniiyie. 

Id  thu  jf rt-at  majority  of  «m.«cs  thcili-sIiK^itiuii  isnt'u  i^inglc  JDiiit  ouly, 
but  (X-'oiriimially  two  «r  nion!  jiiints  may  Im;  slnitiltaiiiNiiisly  tlUUKrated, 
and  the  injury  is  tiien  said,  actH)nIinj;  to  circumstances,  to  U'  ////«/«>//, 
(/o«M',  «)r  iniiHift/c.  When  a  syiuinoirical  b«nie,  liaving  jutnta  on  b«tth 
sides  of  the  median  line  of  the  l)i«lv,  a.-*  the  lower  jaw  or  a  vertebra, 
ftnffen*  dishM-ntion  of  these  jnitita^  thf  injury  is  calh-d  bilntrml  ov  douhlr^ 
auil  the  Hunie  terniti  are  also  applied  to  itymmetrieal  (lisU>cationH  on  o[w 
noflite  sidpH  of  tlie  InMly,  :is  of  both  Hhonlders  or  both  hii>s.  When 
Dotli  ends  of  a  hone  an*  disloeat^**!,  ns  hns  l>ren  ol>ser^M'd  in  tlie  clavii-Ic, 
ulmi,  uiid  Hhnla.  the  disloeation  is  said  to  be  doubk  or  total. 

MuUijtlr  di^lo«itiona  are  tbow  in  whieli  two  or  more  lK)ne«  are  Himul- 
taneotiufy  dij^Iociit<tl,  as  twti  finpers,  a  sfmiilder  and  a  Inp.  Some 
author!!  include  under  this  term  tho.sc  dislocations  which  others  tcnn 

A  method  of  nomenrlature  accunitely  descriptive  of  the  different 
varieties  of  dislocation  has  not  lx?en  cstablishc<i.  As  a  penemi  rule, 
Bnbje<!t,  however,  to  some  exwiptions,  the  Ixuie  which  is  mon;  distant 
from  the  trunk  or  median  lii>e  of  the  l>o<1y,  the  one  that  is  ^'nerally 
moved  up<}n  the  other,  is  said  i*\  l>o  dishjcatetl ;  thus  a  dislocation  ul  the 
hip,  at  the  shoulder,  is  CAlleil  a  disliHSition  i>f  the  femur,  of  the  humenis. 
Or  the  joint  alone  is  named,  as  a  dislocation  of  the  elbow,  of  (he  hip, 
of  the  shoulder.  As  an  example  ii'C  the  exceptions  may  Ik*  ux-utioncd 
disloejiti(m  of  the  outer  end  of  the  clavicle,  a  term  uitiversidly  pn-fernil 
CO  dislocation  of  the  aommion. 

The  same  lack  of  unilbrnnly  ap|>cars  in  the  niinies  given  to  the  vari- 
ous dishMitions  that  nwy  »Ks:ur  at  the  iudivldiial  joints,  and  the  pmc- 
tieo  has  grown  up  of  using  in  each  case -such  a  name  as  may  miwt 
readily  and  accumtely  indicate  either  the  geuentl  eharaeter  of  the  dis- 
pliKsMnent  or  some  im|>ortant  s|»ecijil  featun-  iHinnrcttnl  with  it.  When 
the  name  of  the  joiut  is  used,  and  a  term  indicating  direction  is  addeil, 
OS  dislocation  of  the  ellniw  backward,  forward,  to  the  inner  or  to  the 
outer  side,  the  latter  deiiotps  the  direction  in  whioh  the  </«/«/  mend>er 
of  the  joint  has  been  displace*!.  Whenever  the  use  of  the  name  of  the 
joint  would  give  rise  to  ambiguity,  it  i:'C4>mmou  to  pn-fer  the  name  of 
one  of  the  l>ones  constituting  ii,  as  a  disliK'^ition  of  the  nidins  and  ulna 
l»ack\\'anl,  instead  of  dislocation  of  the  elbow  Itackward.  .Strictly  speak- 
ing, it  is  true  that  this  might  be  unsiakon  for  a  dishx-ation  at  the  wrist, 
and  thai,  therefore,  it  wituld  1n>  well  to  oild  "at  the  elbow,"  but  eus- 
tiun  has  so  well  established  the  meaning  of  the  different  terms  now  in 
use  that  in  practice  snch  a  mistake  would  lianlly  be  made.  <*ther  difv- 
hx^lious,  again,  have  reeeived  names  tlcnoting  the  relations  »)f  the  dislo- 
cated Inme  to  certain  muscles  or  bonw,  as  sulKMracoid  or  siibfteetonil 
dislorntion  of  the  humerus,  and  dtslnimtion  of  the  (head  of  the)  femur 
U|»on  the  dorsum  of  the  ilium  or  into  the  obtuRitor  fonimen. 

The/»r/Hii7irr  or  orini/iry  displacemi'Ut  is  the  one  ImmiHliulelv  effci'tinl 
by  the  causative  violence  which  produix-s  the  disluciition  ;  if  the  di.shi- 
catud  bone  afierwanl  shills  to  another  j>osition,  the  displucrment  in  Hlid 

'  Uutwrt :  Ball.  <l«  U  ^-.wXi  <■•'  Oiinifvlo.  JMitt»ry  19, 1833,  p.  3MI. 
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to  l>e  contiecutive  or  secondary.  This  shifting  of  the  position  of  the 
dislocated  end  sometimes  has  very  im])ortant  consequences  as  regards 
treatment,  because  the  end  of  the  bone  may  thereby  be  removed  from 
its  position  opposite  the  rent  in  the  capsule  through  which  it  escaped 
from  the  cavity  of  the  joint,  and  it  may  need  to  be  brought  back  to 
that  position  before  it  can  be  replaced  in  the  joint. 

lu  the  great  majority  of  cases  a  dislocation  is  produced  suddenly  by 
external  violence  or  by  muscular  action,  or  by  the  two  acting  together 
upon  a  healthy  joint,  and  when  thus  produced  it  is  called  traumatic. 
In  other  cases  the  joint  has  been  altered  by  disease  previous  to  the 
occurrence  of  the  dislocation,  and  this  latter  is  effected  by  the  gradual 
action  of  the  muscles  or  even  by  gravity  ;  these  are  known  as  sponta- 
HCOTw,  and  present  many  varieties.  (See  Chapter  XXXVI.)  A  third 
class,  congenital  dislocations,  is  composed  of  those  in  which  the  dislo- 
cation occurs  during  intra-uterine  life,  presumably  as  the  result  of  a 
malformation  or  defective  development.  Dislocations  produced  during 
delivery  are  traumatic.  The  second  and  third  classes  will  be  sejia- 
Tdtely  considere<l.     (See  Chapters  XXXV.  and  XXXVI.) 

StatisticB.  Compared  with  other  surgical  injuries,  dislocations  are 
infrequent;  the  proportion  to  fractures  is  about  1  to  10. 

Dislocations  at  thb  Hudson  Street  Hospital,  New  Yore,  1894-1905. 
Hospital  and  Dispensaky. 


Hip,  dorsal 

thyroid  

Knee 
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PatvUa,  oiilward  .... 
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Lower  eztremilj,        89      5.82  per  cent. 
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rp|»er  eitremity,  1368      89-59  per  cent- 


ihad  and  trunk,  70      4.W  [ht  ceni. 


Jjicludiiip  rasc!*  with  as!*o(-iatc<l  fracture. 
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Tablx  of  400  Beci»t  Traumatic  Diblocatioxs  (Kb5hleui)> 
hobfitai.  amd  foltcunio. 
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The  following  table  summarizes  the  other  two  with  Malgaigne's 
statistics  of  the  H6tel-Dieu  : 


MalKSl^ne,  hospital 

KruDlela,  hospital  and  polyclinic  - 
Stlmson,  boepital  and  dlspensar)- . 


Case*.   Upper  extremftr. 


4S1 
400 


6b.7  per  cent. 

»2.2 

SUM 


Lower  extremity. 


12.6  percent. 
6 
5.82      " 


Trunk. 

1.6  per  cent 
2.8       " 
4.58     " 


These  tables  show  the  great  relative  frequency  of  dislocations  of  the 
npiMir  extremity  as  compared  with  those  of  tlie  lower.  Each  set  of 
statistics  sliows  that  dislocation  of  the  shoulder  is  far  more  c<tmm<m 
than  that  of  any  other  joint,  and  that  next  in  fre(jncncy  come  disloca- 
tions of  the  elbow.  These  two  dislocations  may  Iw  estimated  as 
together  comprising  from  two-thirds  to  tliree- fourths  of  all  cases, 
exuliiding  the  phalanges. 

As  Iwlween  mates  and  females,  Malgaigne  and  (lurlt  found  the 
injury  three  times  as  frecjuent  in  the  former  as  in  the  latter;  Kriiiilein 
found  it  five  times  as  great.  Dislocations  of  the  lower  jaw  are  an  ex- 
ception, being  four  times  {Kronlein)Hs  frequent  in  women  as  in  men. 

Age.  No  ag<?  is  exempt;  disltM-ations  have  oreurred  as  early  as  the 
moment  of  birth  and  as  late  as  the  age  of  ninety  years.  The  relative 
liability  to  the  injury  at  different  ages  is  shown  not  by  simply  com- 
paring the  number  of  cases  observed  at  those  ages,  but  by  also  com- 

>  Kroolein :  Deutsche  Cbirurgie,  Lief.  'M,  p.  5, 
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paring  these  Dumlters  with  the  number  of  people  aC  those  ages  living 
in  the  community  where  the  observation  is  made.  This  comparison 
has  been  made  by  Krunlein  for  Berli^j  with  the  following  results : 

Frequency  of  Dislocations  at  Diffebent  Ages. 


Ab«olut«  ft«quenc]r 

Relative  number  of  people  UvlDg 

Relative  frenuencv  ca  computed  for  equall 
numbers  oi  people j 


1-10 

ll-ZD 

21-30 

81-40 

41-fiO 

81 -«0 

6I-TO 

44 

M 

88 

05 

60 

48 

33 

1873 

1620 

•Sffa 

1679 

MO 

fiW 

282 

10 

18 

IS 

18 

27 

35 

85 

3 
117 

10+ 


From  this  it  appears  that  a  smaller  proportion  of  individuals 
between  the  ages  of  one  and  ten,  and  seventy-one  and  eighty  years 
receive  dislocations  than  in  any  other  decade  of  life;  and  the  highest 
proportions  are  found  between  the  ages  of  fif^y-one  and  sixty  and 
sixty-one  and  seventy.  It  is  further  to  be  noticed  that  dislocation  of 
the  shoulder  is  very  rare,  and  that  of  the  elbow  very  common,  before 
the  age  of  twenty -one  years.  Kronlcin's  table  shows  that  of  207  cases 
of  the  shoulder,  in  only  two  were  the  patients  less  than  twenty-one 
yejirs  ol<l,  and  that  of  109  ca^es  of  the  elbow  80  were  no  older,  the  age 
in  31  Iwing  between  one  and  ten  years,  and  in  49  between  eleven  and 
twenty  years.  Compared  with  fractures,  it  appears  that  the  liability 
to  dislocation  is  least  during  those  periods  of  life  in  which  the  liability 
to  fracture  is  greatest — that  is,  in  infancy  and  youth  and  in  old  age; 
the  latter  part  of  this  statement  may  need  some  modification,  for  while 
dislocations  are  rare  after  the  age  of  seventy,  they  are  relatively  fre- 
quent in  the  preceding  decade.  The  liability  to  each  increases  from 
udolesceuee  through  middle  life. 


CHAPTER  XXVIII. 

ETIOLOOV  AND  MECHANISM. 
I'redinposiiig  Catueii ;  Imniediate  Caums;  Hecurreot  or  Habitual  D»tocalioaB. 

The  cau.s<-s  of  dialoL-alioii  may  be  i;ruu|)ed  in  two  classes :  «.  Pro-, 
dUjMiding;  b.  Iniuiediate  or  detenuiuiug. 


A.  Predisposing  Oanses. 

These  are  fuiiiid  in  eertiiiu  normal  clifVon-tifes  of  fnrm  and  function 
cliunuterizing  certain  juinU,  and  in  accidental  or  juilliulifgical  eonditiuUB 
thut  siimctimcs  urise. 

The  joint  wliirli  is  most  freipieiitly  dtKlooHted  In  the  shoulder-joint, 
and  it  ililfets  nnrnially  fix>m  others  in  the  wide  range  an<i  variety  of 
motion  made  jHtssible  hy  it.s  form,  the  laxity  uf  it-*  eapsule,  and  the 
ah.st?nre  of  any  tiriii  ligament  to  lioKI  the  l»ones  clowiy  together.  A 
wide  range  of  motion  in  one  tliret;tion  is  not  netvs.>i:irily  ucireum?^taiice 
ihv-oring  Ji.'^loeation  ;  on  the  contrary,  it  nmy  prritoet  against  it  by 
making  it  diflieult  to  hriii};  into  action  the  fulerum  which  is  furni<ihed 
hy  the  edge  of  the  Imne  when  it  arrests  the  motiftn.  In  a  young 
healthy  person  the  ellmw  or  knee  cannot  l>c  di-^liH'nted  hy  tiexinn, 
l»eean>*e  the  nioti<in  is  fmally  arrestwl  by  bn^md  e*tntart  of  the  soft  imrts^ 
not  by  the  edge  nf  the  join!  ;  while,  on  the  other  hand,  in  eaeh  case 
extension  ib  limited  by  the  structures  of  the  joint  it^lf,  and  hypcr- 
extension  at  onee  favors  dislocation  by  rupturing  those  fttructnres.  A 
long  range  of  motion  in  one  plane  does  not  make  the  joint  insecure  so 
long  as  the  two  bony  surfaees  rest  S4|iiarely  againi^t  earh  other,  as  thev 
do  in  the  hinge-joints;  but  when  the  change  of  position  makes  thw 
oontiict  ob1t(|ne,  as  in  abduction  of  the  arm,  a  displacing  force  exerted 
in  the  direction  of  the  lon^  uxis  of  the  bone  is  re^istetl  only  by  the 
capsule.  Under  certain  conditions,  therefore,  it  may  be  said  that  free- 
(h)m  of  mt)tion  in  a  joint  iliminishes,and  limitntion  of  motion  incroaaefly 
the  liability  to  disliK*ation. 

Dropsy  tif  Mime  joints  favors  dislocation  by  removing  the  obslaele 
whi<'h  the  netiesstty  ftf  creating  a  vacuum  between  the  articular  surfncM 
would  otherwise  intcr|)ose.  (See  Chapter  XXX  VI.,  Dislocations  by 
Distention.) 

The  destruction  of  tJie  lignmentA  by  violence  or  disease,  and  frac- 
ture or  disease-  of  tlu-  Iwfriy  constituents  of  the  joint,  favor  ili'^lot^ition, 
and  the  fnicture  of  an  associated  or  pamllel  bone  may  have  the  eanw 
eflect,  AH  fracture  of  tlic  ulna  favors  dii^location  of  the  head  of  ch« 
radius, 
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B.  Immediate  or  Detennining  Causes. 

A  boue  may  be  (lislooatffl  by  (1 )  extorual  violence  applied  {a)  directly 
to  il  nt  or  near  its  end,  ur  [It)  indirectly  and  at  a  distaoce  from  it«  end ; 
(2)  by  niUHCidar  acliiin. 

1.  External  Violence.  Dirilw'ations  by  direct  violcjoce  are  rare.  e(i|>e- 
cially  if  the  c\a.-is  in  restrit-twl  to  thotw  cases  in  which  the  violence  falU 
upon  only  one  of  the  bones  forming  the  joint  and  forces  it  directly 
away  fmm  tlie  other.  Thii^,  tJie  lii-ad  of  toe  humenm  has  l>een  driven 
bai'kuiinl  (.■iub.-^pinouit  dihloeatinn)  by  a  blow  of  the  ti^  (Bu^ch)  or  by 
a  fall  in  whicli  the  fmnt  of  the  shoulder  ptnicfc  ngain«t  the  corner  of 
a  table  (Kronleiii),  or  inward  by  a  full  upon  (he  outer  !>ide  of  the 
HliMiilder,  or  even  downward  into  the  axilla  by  a  force  received  npnn 
and  firM  breaking;  the  acromion  (Kronlein,  Stimsnn"). 

In  dinlwations  by  indirect  violem-e  the  Hieehonisni  may  xnry  greatly. 
The  force  in  some  eaai-ji  is  fxerte*!  diriM-tly  along  the?  long  axi-  of  the 
bone  while  tlie  limb  is  in  a  |H>^ition  in  which  the  articular  snrfarcs  do 
not  rest  s«jnarely  u|M>n  eacii  other,  ami  the  liead  <if  the  iMine  in  driven 
utit  of  it»  socket,  ^s  iu  Mime  di^tlocaliomt  of  the  shoulder  by  a  fall  upon 
the  itutst retched  (abdiietcd)  arm  or  by  muscnlar  action,  or  in  disluea- 
tion  uf  the  outer  end  of  the  clavicle  by  a  full  ujKin  the  shoulder.  'I'he 
mechnni.sm  is  similar  to  that  of  the  lirst  form  ol'  dislocation  by  ilirtH't 
vittlent-e  mcntioinHl  alMjve.  Or  a  much  slighter  force,  favoi-ed  by 
conditions  of  leverage  cst3bli>ho4l  at  the  ii'i'it,  tears  the  cup^-ule  or 
a  lipiment  and  produces  a  disKKiition.  This  Ih  the  most  common 
meclianism.  The  conditions  of  leverngc  are  foinid  nt  all  points  where 
normal  ou»vemeuts  arc  arrestee!  ctr  no  movement  permitletl.  The  head 
or  nerk  of  a  moving  bone  is  arrestwl  by  the  wige  of  the  c')rpes]Minding 
articidar  cavity,  or  by  a  pntjerting  point  of  Vmne,  or  hy  a  ti'UM,'  liga- 
ment or  |Htrtion  of  <-ttp!iulc ;  this  at  on<*e  bec«3nie.s  a  new  ccntn-  of 
motion,  a  fulcrum,  and,  the  force  continuing  to  act  at  the  end  of  the 
Umc  or  limb  (thf  long  ami  of  the  lever),  the  bead  of  the  bone  {or  short 
end  of  the  lever)  i?*  f(irc<'d  away  abnormally. 

When  the  force  is  exerted  in  a  dirci-tion  in  which  normally  no  motion 
is  pcmiittvd,  as  lati-ndly  at  the  ellxjw,  ankle,  or  knee,  it  meet.s  at  once 
with  prcjiter  ri-sistam-e  thiui  that  habitually  found  at  the  exti-emcs  of 
normal  rangps  of  motion,  and  if  it  is  great  enough  to  overcome  ihip 
n-sistanre  it  is  more  likely  to  vauso  in  addition  othrr  and  perhaps 
extensive  injurii-^  of  the  soft  [iart«  or  of  (he  lM)nes. 

Violence,  then,  acting  in  a  given  manner,  may  cjuise  a  fnicture,  a 
dislocation,  or  a  spniu  atxMrding  In  its  furre.  the  strength  of  the  n'sisl- 
ance  ofTere^l  by  the  ligaments  and  the  bones  to  which  they  arc  attached, 
and  the  prolongation  of  its  action. 

2.  MttKolar  Action.  Conlraction  of  the  corresponding  muscles  can 
cniise  thr'  disloeaticm  of  a  jwinnd  joint  in  either  of  two  ways  :  il  can,  by 
rapidlv  moving  the  limb,  wimnuinicate  to  it  a  momentum  which  acts 
in  (be  sjimc  manner  as  external  violence  ami  produces  a  disloraiion 
when  the  normal  limit  of  (he  range  of  motion  is  reached  and  c«mdi- 
tiona  of  leverage  are  establi.the<l.     A  caM-,  prolmbly  of  thii>  kind,  was 
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obflerved  by  SlMillot :  *  a  woman,  forty -flix  years  old,  who  dislocated  her 
shoulder  by  raising  her  arm  to  strike  a  blow.  Or,  secondly,  (he  iniijf- 
ciilar  Cftiitractiou  'M:iA  like  external  violence  n^eeived  ut  or  near  the  end 
of  tlie  bone,  or  transniittetl  along  its  longitudinal  axis,  and  dniwH  the 
hone  out  of  its  socket.  For  this  it  i^  essential  that  one  or  two  muscles 
should  contract  violently  while  the  others  that  iiornittUy  act  njwn  the 
joint  remain  passive,  or  that  the  limb  should  be  in  such  a  position  that 
the  line  of  traction  of  the  muscles  is  nearly  parallel  to  the  opposing 
articular  surface.  Instance»t  of  this  kintl  are  cKiiiimon  at  8«>me  j(»ints  ; 
dislocation  of  the  lower  juw  is  commonly  enusetl  by  muscular  action 
in  yawning,  laughing,  or  vomiting,  ticid  otliers  have  been  caused  in  like 
niJUHier  at  the  shoulder  and  liip,  and,  very  exceptionally,  ut  oilier 
joints.     As  illustrative  examples  may  Ik*  mentioned  the  following: 

A  man,  fifly-oue  years  old,  dislocated  both  shoulders  (suliooracoid) 
by  (Imwing  himself  up  with  his  hands;  a  painter  di.-ilucatcd  his  shoul- 
der while  painting  a  ceiling ;  a  woman,  by  trj-ing  to  lift  a  heavy  object 
from  a  shelf;  a  man,  by  trying  to  lift  at  arm's  length  a  heavy  bw>k 
from  the  floor ;  and  a  woman,  by  carrying  a  heavy  load  upon  her  bcud 
with  lioth  arms  uplifted. 

Many  cas*?s  have  U'cn  reported  in  which  dislocation  lias  IftH'n  c:ms<sl 
by  the  convulsive  contniclions  of  individuals  affected  with  epilepsy, 
tetanus,  or  unemia,  or  poisoned  with  strychnine.  In  manv  of  the 
cases  reported  as  such  the  dislocation  may  Iwve  been  caiiseil  by  \'n>- 
lence  received  in  falling  <luring  a  fit  or  by  striking  the  limb  against 
some  object,  but  in  a  number  of  them  the  hist<jr>'  p«jsitively  esUblishcs 
the  absence  of  any  other  c:iuh<!  than  the  coulmctiou  of  the  muscle>(. 

In  these  cases,  as  in  fractures  by  muMMilar  aetion,  it  is  unneeessary 
to  suppose,  and  unwarranted  to  claim,  that  the  strength  of  the  capsule 
or  ligaments  is  Ickk  than  usual,  or  that  the  structure  of  the  Joint  v-arten 
from  the  normal  in  such  a  way  aa  to  facilitate  the  pnxluction  of  the 
dislocatirm. 

The  |H>wpr  of  t^thiiiiani  ilislocation  of  one  or  several  joints  has  Ite<'n 
ocvjisionally  obser\-ed.  In  a  large  proportion  of  the  eases  its  apj>eor- 
ance  has  followed  the  oocurreucu  of  a  traumatic  di.^l(»cation  of  the  same 
joint,  but  in  a  few  iufitatwrs  the  history  of  the  individual  contained  the 
nx^ttnl  of  no  tniumatism  or  discasetl  condition  to  which  the  peculiarity 
could  be  referred. 


V.  Rectirrent  or  Habitnal  Dislocations. 

Tnflividnals  are  occasionally  obsen-ed  in  whom  dislocation  of  some 
one  joint,  commonly  the  slioiilder.  but  also  the  hip,  jaw,  atnl  clavirle, 
frecpiently  reeurs  under  the  inBucncc  of  some  islight  cause,  and  wlwi 
have  ac<|uired  this  liability  as  the  result  of  an  ordinary  traumatic  di»- 
location,  or  of  namlysis  of  one  or  more  of  the  muscles  of  the  joint,  or 
of  fracture.  Tne  first  class  will  be  considered  in  Chapter  XXIX. ;  of 
tlie  others  tlie  following  case,  reported  by  Sir  Astley  Cooper,'  will 

'  tSMiUot :  IMct.  KorydopHiiiae,  art.  I^ulion*.  p.  33. 
*  Oooper :  DLilocalioiu  uid  Fnctum,  Am.  cd  ,  \»iA,  \k  u. 
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serve  a.s  au  illustration  :  "  A  gentlctnan  liap|ienc<l,  as  a  junior  oflii-er 
un  buani  his  bliiit,  lu  Ik;  plitctn)  uiidf  r  llie  onlers  of  uue  uf  Llie  mat<-8 
when  the  rnptain  waj*  on  shore,  and  for  some  trifling  ofTentT  was 
punishot)  iu  tlio  fullowing  manner:  ht8  foot  wu^  plui'eci  ujhjh  a  hmall 
projection  ou  the  tleek,  and  his  ami  was  lushed  tightly  tuwartl  llu-  yunl 
uf  the  ship,  and  thus  kept  extended  for  an  hour.  \V)ien  he  retiirnitl 
to  Kugluiid  he  had  the  [wwer  of  reiulily  Uirowiug  tliat  iinn  from  its 
iMx^ket  merely  hy  raising  it  toward  his  hi'ad,  but  a  very  slight  extension 
rethiced  it ;  the  muscles  were  aUi  wa.'^ted,  as  in  a  easie  of  |tara!y.sis." 

The  explanation  i^  to  be  found  in  the  losb  uf  support  oeeusiuned  by 
the  diminution  of  the  tonicity  uf  the  niusttles  which  in  such  joints  a» 
the  shuulder,  take  (he  place  of  short,  firm  ligaments  and  hold  the 
articuhir  surfaces  in  contact  with  each  other,  a  losfi  which  allowft  the 
buues  tu  be  tM-'|janited  by  the  action  of  gnivitv,  or  by  an  effusion  into 
the  joint,  until  tlie  separation  if*  arrested  by  the  capsule.  When  thus 
separated,  a  flight  force  is  sufficient  to  ttirow  the  heu<l  of  the  humerus 
{Nif't  tlie  edge  of  the  glenoid  cavity  aud  pruduce  a  dislocation  without 
rupture  of  the  eapsule. 

The  caaes  of  dislocation  due  to  limited  (laralysis  of  jieripherul  origin 
must  not  be  i'onfoiinde*!  with  tliose  sometimes  accompanying  the 
arthropathies  that  eomplicate  some  pnrolyses  of  central  origin  and 
some  cases  of  central  nervous  <liseasc  without  [mrolysis.  In  the  latter 
the  articular  jiortions  of  the  bones  are  abtwrbed  in  the  progress  of  the 
di^cn^«e^  and  thus  even  a  joint  the  boneit  of  which  arc  normally  held 
clo«4e  together  liy  ligaments  becomes  a  loose  one  by  loss  of  bone  ruI>- 
Btanee.  Strictly  sm>nkiiig,  such  cases  in  which  the  articular  end  uf  the 
bone  hna  been  entirely  absorbe<l  do  not  come  within  the  definition  of 
difilocation,  but  clinindlv  it  is  proper  and  couvenient  so  to  designate 
them.     (Sec  Cliapter  XXXVI.) 

The  unequal  growth  of  parallel  and  af<soeiate<l  bones,  tibia  and  filnils, 
or  radius  aud  ulna,  may  cause  dislocution  at  one  or  the  other  end. 

'  Cwpvr  :  l>isluciriaaii5  uiil  Knctunw,  Am.  ed.,  IdM,  p.  9, 


CHAPTER  XXIX. 

PATHOLOGICAL  ANATOMY  IN  RECENT  DISLOCATIONS;  COMPLI- 
CATIONS; AND  THE  PROCESS  OF  REPAIR  AFTER  REDUCTION. 

PATHOLOaiOAL  AKATOMT. 

Ah  a  traumatic  dislocation  conasts  in  the  forcible  overooming  of  the 
normal  restraints  upon  the  motion  of  the  joint  in  one  or  more  direc- 
tions, restraints  offered  by  the  ligaments  and  capsule  of  the  joint,  it  is 
almost  invariably  accompanied  by  rupture  of  a  ligament  or  of  the  cap- 
sule. There  is  some  reason  to  think  that  dislocation  of  the  inferior 
maxilla  may  be  an  exception  to  this  rule,  but  the  lack  of  opportunities 
directly  to  examine  such  cases  leaves  the  question  in  doubt.  In  enar- 
throdial  joints,  especially  the  shoulder,  where  the  ligaments  are  loose 
and  where  the  bones  are  held  together  by  the  tonicity  of  the  muscles 
and  the  atmospheric  pressure,  »ucn  a  change  a^  dropsy  of  the  joint  may 
so  annul  the  enect  of  the  latter  agent  and  overcome  the  former  by  filling 
the  capsule  with  liquid  that  insinuates  itself  l>etween  the  contiguous 
articular  surfaces,  tliat  the  head  of  the  bone  falls  away  from  its  socket 
and  the  joint  becomes  loose  like  that  of  a  flail ;  under  such  circum- 
stances dislocation  may  occur  without  rupture  or  laceration. 

The  capsule  of  an  enarthrodial  joint  is  torn  upon  the  side  toward 
which  the  distal  bone  is  displaced;  in  joints  of  other  forms  the  liga- 
ments may  be  broken  on  either  or  both  sides,  the  extent  and  character 
of  the  injury  varj'ing  with  the  character  of  the  force.  The  rent  in  the 
capsule  may  Ih;  limited  in  extent  an<l  simple  in  form,  merely  a  longi- 
tudinal or  transverse  slit,  or  it  may  be  irregular  or  may  even  involve 
the  entire  iHjripherv.  Instead  of  suffering  a  rent,  tlie  oa[)sule  may  be 
torn  away  fn)m  the  bone,  sometimes  bringing  with  it  portions  of  the 
Imnc  itself  or  remaining  continuous  with  the  |)eriosteiim  stripped  up 
from  the  shaft.  Under  similar  conditions  the  position  of  the  rent  in 
the  capsule  is  very  constant,  for  it  is  determined  by  the  posture  of  the 
hf^ad  and  the  <lirection  of  the  force.  In  addition  to  the  laceration  of 
(he  cjipsiile  aud  ligaments  produced  by  the  pressure  of  the  bone,  others 
may  Ik;  caused  by  the  tearing  off  of  attached  muscles  that  are  put  upon 
the  stretch  by  the  displacement.  This  may  be  effected  by  the  avulsion 
of  the  tuberosities  upon  which  the  muscles  are  inserted  ;  the  bone  yields, 
and  tlie  laceration,  starting  from  the  broken  surface,  extends  across  and 
through  the  adjoining  soft  i>arts.  This  is  a  frequent  accompaniment 
of  dislocation  forward  and  downward  of  the  shoulder ;  the  supni- 
spinatus  and  infnispinatiis  muscles,  inserted  respectively  upon  the 
upper  and  middle  facets  of  the  greater  tulwrosity  of  the  humerus,  are 
put  u)K)n  tlie  stretch  and  one  or  both  are  torn  away  from  the  bone. 

The  soft  parts  overlying  the  capsule  may  be  torn  by  extension  of  the 
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rent  in  the  capsule  if  they  ore  closely  adherent  to  the  latter,  or  by  the 
forcihle  passage  through  them  of  the  displaced  b«ine.  The  surnmiuling 
ntu^'les  un  the  side  toward  M'hich  the  displaceiiieiit  taken  place  may  l»c 
ociniiised  or  torn  by  the  passage  of  the  tmne,  and  thone  upon  the  oppo- 
site side  by  being  put  upon  the  stretch.  Blood  is  freely  extravaittted 
into  the  cellular  tissue  from  the  ruptured  veiiHclH. 

The  cartilage*  of  inenistation  may  be  bruised  and  Himetimes  chipped 
in  the  paiwage  of  the  surfac^is  acn)«H  each  other,  and  pnywling  |)ortiinm 
nf  Ixine,  ajwphyses,  or  the  rim  of  an  orbicular  cavity  may  tie  bniken  ofl*. 

The  bone  itself  rieldom  passes  to  ony  great  distance  i'rom  its  normal 
position;  its  progi-etw  is  arrested  by  the  ligninenls  an<l  muscles  that 
r(!main  untoni  and  the  n'sirttauiv  of  the  Hofi  |iurtM  that  it  preH.si^.'*  U|H>n, 
and  it  comes  to  rest  lying  directly  ui>on  the  adjoining  Ume  or  with  fomo 
eoi\  part^  inteqKi^ed.  Its  |K>sition,  as  taken  in  the  primary  displace- 
ment, may  be  changed  by  the  renewal  of  external  violence,  by  gravity, 
by  a  change  in  the  position  of  the  limb,  or  by  the  gpa.-tmotlic  contrac- 
tion of  attached  muscles,  but  the  secondary  position  ("consecutive 
displacement  ")  is  habitually  determined  by  the  resistance  of  unt(»rn 
ligaineut<«  which  constitute  the  fulcrum  or  pivot  about  which  the  bone 
turus. 

COMPUOATIONS. 

Other  injiirieft,  and  severer  or  more  extensive  forms  of  thoee 
already  ou-ntioncil.  may  coexist  M'illi  a  dislocation  us  c-ontplicatiuns. 
They  include  fmcture  iif  the  Ikjuc,  [uirttad  or  i-omjilete  rupture  of 
large  blocKivessels  or  ner\'es,  and  extensive  lacenttinn  nf  the  w»rt 
parta.  To  constitute  a  "complication"  of  the  dislocatinn  the  associ- 
ated injury  should  be  the  direct  or  consecutive  result  of  the  original 
violence  upon  adjoining  tissue.%  and  shoidd  create  special  indications 
for.  or  difficulties  in,  treatment.  A  traciurc  of  rhe  leg  caused  by  the 
same  fall  that  dishniiteji  the  shoulder  is  not,  in  this  sense,  a  "etttupli- 
entiou  "  of  the  dislocation  ;  but  a  fraetnre  of  the  ulna  arcomjmnying 
dislocation  of  the  nulius,  or  a  fracture  of  the  neck  of  ihe  humerus 
accompanying  dislooition  of  the  shoulder  is  a  coniplicatinn,  for  the  two 
injuries  are  a«*ociated  in  their  origin  and  in  their  tre:itment. 

Bones.  Not  all  fmctures  that  oix-xist  with  dislocation  of  even  tJie 
same  lM>ne  arc  nwe-sgarilv  to  be  ilei'med  rompHcalioiL*,  siiire  some  habit- 
ually aemnipiiuy  certain  <lislocations,  may  even  not  be  rci^igniKdilf 
cliuiirally,  and  neither  receive  nor  require  special  treatment.  iSuch  are 
fractures  nf  a|H)ithyses  or  tnlx-'rcles  to  whicii  niuselet)  are  attaehe<l,  ami 
«>me  fnicture;>of  a  p(»rtion  of  the  articular  emi  of  th**  bfine  or  of  the  rim 
nf  an  orhiculnr  cavity.  In  others  the  dislocatinn  i»  miher  to  be  deenifd 
a  complication  or  incident  of  the  fractun-,  since  it  !••  made  i»or-fihle  by 
it,  as  in  wmie  fractures  of  the  vertehne  and  in  frartur**  of  (he  olecranon 
with  displacemeut  forward  (or  upwanl)  of  the  radius  and  ulna. 

Kelatively  common  are  those  in  M'hich  the  force  is  exerted  through 
the  head  of  the  bone  upon  the  margin  of  the  opposing  articular  sur- 
fac«'.  bn-akingofrthc  latter;  the  dislocated  bone  leaves  tJie  joint  ihrtiugh 
the  g:)p  thus  (Tcntfd,  driving  the  fragment  before  it,  or  else  tears  the 
cupAule  anil  escap<>a  in  the  usual  manner.     The  romniuiiest  L-xamples 
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of  this  kind  are  found  in  fractures  of  {mrtions  nf  the  rim  of  the  glennii] 
and  nutyloid  cavities,  and  some  fractures  at  the  ankle  willi  dis- 
placement itf  the  astragjdiis.  Others,  that  are  eh>sely  analiipouj^,  are 
fractures  of  the  conmoid  process  of  tlie  ulna  or  of  tlie  lieail  of  the 
radius,  or  of  botli,  in  dislocation  backward  of  Iwtli  buiteK. 

Bniisinfr  nr  deep  indentjitton  of  the  head  of  the  )>ane  liy  iniimcl  upon 
the  i>d)rt*  of  the  s^ocket  has  been  noted  several  times  at  the  shoulder  and 
onet-  bv  my.self  at  the  hip.  It  cjiniuit  be  retxif^nixed  clinically  and  in 
not  known  to  have  inip<irtanl  eonserjuences^  but  when  the  imiMict  is 
along  tlic  anatomical  iKS'.k  of  the  liiimerus  it  may  detach  the  head,  nnd 
in  twocafles'  the  head  of  the  femur  has  lieenMpUt  vertically  ;  in  a  third' 
the  head  and  neck  were  fpHt  longitudinally,  apparently  after  disluca- 
tion  had  taken  place. 

A  ver\*  rare  romplicatlng  fnictun-  Is  that  uf  the  ecntnil  [»arl  of  the 
acetabulum  when  the  head  of  the  femur  is  driven  thniugh  it  into  the 
cavity  of  the  pelvis  by  great  \'io!cncc. 

Much  more  common,  but  seldom  deserving  to  l>c  clussetl  as  compli- 
eatlon^  are  those  fractures  by  avulsion,  already  referred  to,  in  wlucli, 
ligaments  or  muscles  bcMug  put  U|x>n  the  stretch,  the  bony  proininem-es 
to  which  they  are  atLicluMi  are  torn  oH'.  S)nie  of  them  may  be  l(M>ked 
upon  as  frequent  aceompnniments  of  certain  dislocations,  for  exumplCf 
fracture  uf  tJie  greater  tuberosity  of  the  humerus  in  disl(K>ation  of  the 
shoulder  forward  and  downward,  and  fracture  of  the  intenial  rpli-un- 
dyle  in  dislocatitm  of  the  elbow. 

The  form  In  which  the  complication  most  flcriously  nfTects  the  treat- 
ment and  prognosis  is  that  in  which  the  b<me  is  broken  completely 
across  near  the  dislocated  end.  The  commonest  examples  are  found. 
at  the  shoulder,  where  the  line  of  frwtnre  follows  either  the  anatomical 
or  the  surgical  neck,  and  the  s]>ecial  difliciilty  in  treatment  ariFcs  from 
tlie  smallness  of  the  upper  fragnnent,  whereby  it  Is  made  difficrdl  or 
im[M)ssible  »o  Ut  act  upon  It  as  to  return  it  to  its  normal  iM^ltion  in  the 
joint.  In  68  cases  of  this  kind  colh'otiMl  by  Tlmnihayn  *  I  t  were  of  the 
anatomical  neck  uf  the  humerus,  and  of  tliesi;  In  only  2  was  the  tll.«h>- 
cation  redu<MMl  ;  while  (»f  the  -14)  csLses  in  which  the  fracture  (KX!Upied 
the  Rurgiail  neek  20  were  re<lnce<1.  ^^cBu^ney's  recent  (18^.1)  method 
of  n^lucing  with  (he  aid  of  a  hook  inserted  Into  (he  fragnienl  lias 
en-atly  iliminished  the  difliculty.  The  mef^hanixm  of  the  (■ombined 
le«4ious  is  sometimes  obscure,  as  reganls  lis  details,  anil  varies  In  the 
different  eases,  the  dislocation  sometimes  pn^ceding  and  sometimes  fol- 
lowing the  fracture,  and  perha)is  sometimes  occurring  simultaneously. 
In  a  specimen  figun**!  by  KrTmleln  the  head  of  the  hnmerns,  after 
fracture  of  the  nnatomieal  neck,  has  l>een  completely  reversed  and  lies 
Wt-ili:'''!  !ict\V('<'n  the  tul)erositieft. 

Bloodvessels.  Injury  of  a  large  blooilveasel  adjoining  a  di.tlwwted 
joint  (the  dislocation  not  being  oom|K)und)  is  a  comparatively  rareucci- 
deutjund  one  tliat  depends  eitlier  ujtun  tlie  cluse  relations  of  the  vcHsela 


I  Rlrkntt ;  Mrdiro-DiinirciMl  TninMcCionii,    IM»,  vol. 
Titni-«Bn<1  i'rtkffUr.  IKTi,  vol    i,  p.  Wi. 

•  Kic^drl  T  RrilBKf  »■•■!  <Vnlral1<   nir  Chlr  ,  IHXt,  n.  ftS 
*ThiiiiliayD:  »ehinl<lt'«  JK)irl>urh,  ISUH,  vol.  ril. 
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and  the  Imnes,  as  at  the  Rlmulder  ami  knee,  or  u|k»ii  violence  so  great 
as  tn  <lih|iIaoc  the  bone  to  &  greater  distance  than  UHual,  or  in  an 
unwonlisl  diriH-liiin. 

In  niuHt  iif  ttie  recorded  caHen  the  dislocation  hins  hecn  of  the  shoul- 
der, inward  and  forward,  and  the  le!*ion  h:is  cunsi.-^teil  either  in  the 
rupture  of  a  large  arterial  branch,  the  anterior  circnnitiex  or  the  sub- 
scaptitar,  at  or  near  its  origin,  or  in  such  f>trelching  nf  the  axtllur>' 
artery  that  it^  inner  and  middle  coat«  have  been  torn  acrow*,  the  outer 
itne  rc>maining  undivided,  or,  inoru  nirelv,  tii  ruptua"  of  the  niain  vein. 
The  injury  may  result  in  the  immediate  formation  of  a  trnumaticaneu- 
rism  or  in  the  gradual  formation  of  an  encysted  one,  or  in  gangrene  of 
the  dibtal  portion  of  the  limb.  In  some  of  the  recorded  imses  it  is  nut 
po«ti«ihle  to  determine  whether  the  injury*  to  the  vessel  wa.**  the  imme- 
diate result  of  the  dislocation  or  of  the  efforts  to  reihice  it. 

The  symptoms  varv  greatly,  but,  except  at  the  shoulder,  are  not 
likely  to  leave  any  dnubt  concerning  the  rmture  ami  details  nf  the 
injur}.'.  Injury  to  the  inner  and  miihlle  coals  alone  ntay  in  some  caves 
be  recognized  by  the  immediate  cessation  of  ihe  bmehial  and  radial 
puW,  in  others  only  by  the  KubHequent  gradual  fonnution  of  an  anen- 
rism.  In  other  cases  the  prompt  ap|iearance  anri  rapid  growth  of  a 
fluctuating  swelling  in  the  axilla,  i>crhaps  aectimpnnied  liy  extensive 
ec{'liyuiu>>is  and  alarming  '^ymptotiifi  of  colhi)>se  or  bhock,  HUflicientlv 
prove  the  fact  of  an  internal  hemorrhage ;  but  the  Bource  of  the  hleecf- 
iiig,  whether  from  an  arterial  branch,  the  main  artery,  or  the  vein,  may 
remain  in  doubt,  for  the  radial  pulse  may  {K'ntiBt  even  when  the  hem- 
.orrhiige  comes  <lircctly  from  the  axillarj'  artery.  The  subject  will  bo 
■^Inore  fully  difniisscd  in  Clmptcr  XXXlV'. 

tn  a  case  observed  by  Korte,'  thiH  complie:ition  accompauied  »  tli»- 
loeation  of  the  shoulder  caui^l  by  a  blow  received  ujifin  its  upper  sur- 
face while  the  arm  was  abducted  ;  the  di^ilocation  was  s|»ntaneously 
retluce«l  liefore  the  arrival  of  the  tiurgeon.  and  probably  the  displace- 
ment was  <mly  t^Iight.  An  aneurism  fnnucil,  ana  was  opened  under  the 
impression  that  it  was  an  enlarged  lymphatic  ^land.  The  autop«y  indl- 
catwl  thai  the  lesion  was  avidsion  of  the  anieri()r  circundlex  artery  at 
its  origin,  and  showe^l  alim  that  the  inner  and  middle  eoat^  of  the 
Bxilhn*)'  arter\'  were  torn  transversely  at  a  higher  point,  hut  the  calibre 
of  the  vessel  was  not  thereby  obstructed. 

Tlie  following  ca.'^s  illustrate  other  varietiej* : 

Mr.  J.  \V.  Turner'  reiKtrteil  twu  cases  of  rupture  of  the  |>ripli((>ul 
artcrj'  complicating  ilislm-ation  of  the  knee.  In  the  ftrstamnn,  twenty- 
four  years  old,  fell  from  »  height  of  tliirtv  feet  and  ^UHtJUiu'il  a  enni- 
priund  dislocation  of  the  knee,  the  condyle*  of  the  femur  projecting 
ihniugh  the  integument  uf  the  ham.  The  limb  wa.simmeil)ately  ampu- 
tated, and  the  two  inner  cnjitj^  nf  the  [ioplite;d  arterj"  were  found  to  be 
nipture<],  the  outer  coat  remaining  uulorn. 

Ill  the  second  comt  a  iniddle-agtHl  woman  fell  while  carrj'ing  a  heavy 
burden  on  her  back.  Then*  was  found  a  dislocation  of  the  knee  to- 
gether with  a  wound  in  the  ham,  through  which,  it  wa^  said,  the  con- 

■  Korto:  ArvUiv  nir  klinlKlie  Lliinirsii'.  I^es.  p.  838. 

■  TunH-r:  TrsiiMTtloa*  of  th«  Edliiliuritlt  lC«dtco<1)tnir)ri4«l  Axrirtr,  *a1.  ill.  p.  308. 
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dyjos  of  l!u'  fi*mur  \\w\  projortfd.  Then'  wa;*  no  bleeding;  the  limh 
iHH'aine  (rrtullv  kwoIIcii,  antl  llie  patient  died  on  tiie  tcntli  day.  The 
artery  and  vein  wen'  t'onnd  to  have  been  torn  nompletcly  across. 

Dr.  M.  (JoUl.stuith'  ri'ijorted  the  ease  of  a  man,  forty  years  old,  who 
siifferwl  a  di?^i')catio^  of  the  left  fennir ;  "the  head  of  the  Ikhip  Iwing 
thnic«t  under  I'ouiKirt's  li^nient  overrode  (he  margin  of  the  jielvis  in 
t*iich  a  raanner  m  to  nnilerlic  the  femoral  artery  ;  it  n*nmitieil  iinrethired 
fur  two  niootlts,  when  he  came  under  observation  with  a  diffused  swell- 
ing omiipyin^  the  gn>in,  filling  the  iliac  fu^sti,  and  extending  to  tSe 
ntiddle  of  the  thi^h  ;  fi^ble  pulnation  ;  tumor  appean^l  a  few  dnytt  aft«r 
the  uc>-ident ;  pain  severe  ;  diajjnosis,  aneurism  ;  treatment,  ligiiiure  of 
tlie  common  iliar artery  ;  death  ou  tifth  day."  Tlie  femoral  and  exter- 
nal iliac  arteries  were  perfomti^l  to  the  extent  of  an  inrh  on  the j)o»-| 
ttfro-external  asp«*t;  tlic  head  of  the  femur  lay  in  tlie  cavity  oitIi« 
anenri^ni. 

Ca.-ie,i  alrto  luive  l»een  reporte<I  of  mptiire  of  the  anterior  and  jKiatfi- 
rior  tibial  arteries  in  di:4location  of  the  ankle ;  and  S;UiIliit'  iinbiishcd- 
one  in  which  the  brachial  arterv  w:ls  ruptured  at  the  elbow  by  heing 
stretched  over  the  end  of  the  humerus  in  a  dislocation  of  tlie  radius 
and  ulna  Imekward. 

Nerves.  Injurie.^  of  the  nervea  may  be  demonfitratod  by  direct  exami- 
nation or  inferroil  from  the  symptoms.  Examples  of  the  former  are 
uneominun,  and  in  st>me  of  the  latter  it  may  nMuain  in  doubt  whether 
the  nerves  were  injurt;d  hy  the  disphi<vmcnl  of  the  bone,  or  by  tho 
effi>rt8  in  nsluoe  the  dislocation,  or  bv  the  independent  action  of  tlie 
violence  U{Hin  tlicm.  It  is  a-ssortetl^  that  a  fall  nptm  tlie  hand  or 
shonhler,  without  lesion  of  the  skelet^m,  is  competent  tocan^e  |inlsy  of 
the  arm  ;  hence,  it  is  not  always  (o  be  inferntt  that  a  paUy  fullowing 
a  dislocation  has  be<!n  cimsL-d  by  the  pressure  of  the  lunul  of  the  lM)na 
uiHJU  the  nerves,  and  this  is  esjM-eially  tnie  of  t)io^>  ca-«cs  in  which  a 
blow  ha«(  been  received  directly  upon  the  shoulder,  and  tlic  deltoid 
alime  in  panilyzed. 

The  injury  m;iy  I»e  a  complete  rnpture  or  laceration  of  one  or  more 
nerve  trunks,  ora  contusion  with  extnivasation  nf  bliHHl  !il)out  the  nerve 
and  amid  its  filircs,  or  a  neuritis  onpinaling  in  an  injnrv  of -Homc  Icssit 
nerve  and  extending  ihence  to  the  main  trunk,  or  an  inflannualory  ptx>- 
oess  extending  to  the  nerve  and  causing  its  comprwwion  by  newly 
formeil  oonnetrtivc  tisane,  or  simple  comprettsioo  by  tlie  dis])lact^l  bone. 

I{u|itun>  or  laceratiim  of  the  nerve  is  caused  bv  vi(.ilont  pn-s^ure 
again^^t  it  of  tho  displaced  end  of  the  bone,  and,  in  the  com-  at  ii-ast  of 
the  larger  trunks,  it  app<>ars  commoidv  to  be  assix'iatiMl  with  cxtens^ive 
la<*<'mtion  of  the  other  soft  imrts,  including  even  the  overlying  skin. 
CVmtUMon  of  the  nerve  may  f>c  proilueed  in  the  same  manner,  and  then 
repro4cutaa  less  degree  of  the  same  injury,  or  by  comprestiion  of  Uie 
nerve  Irctwoen  tbe  displaced  Itone  and  an  adjoining  |Mirtion  of  the 
skeleton,  us  between  the  head  of  the  humerus  and  the  uall  of  the 
thomx. 

'  OotilRiiltti-  Anjrrican  Jniinml  of  the  Mcdlail  Mudcci.  Jaly.   ISOO.  p.  30;  sbntnwkj] 
frniii  llir  lyiuihvMlK  Mnlli-itl  Joiirititl.  Ki-liniitry,  IMOi 
•  S(^lilliit :  Dirt.  KlirvcloiK-diuap.  art.  LDXNtloiu,  p.  301. 
>  Wolr  Kltcb«ll :  ligariv-  uf  N»rv<«.  p.  9». 
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The  symptoms  varv  with  the  character  of  the  injury  ;  lucrnition  h 
imnieriiaU'ly  rolltmetl  by  motor  naralysw  and  Inss  of  nenKation  in  tlie 
n-gion  siipplird  by  the  nerve,  which  are  |MTnmni-iit  or  jiersist  until  the 
integrity  of  the  nerve  is  i-eittorwl ;  in  other  Ibrms  uf  injury  there  are 
varying  depretH  of  {uratysis  ami  lo»iH  of  ttenMitiou,  aurolfuesK,  |iaiii^ 
alteration  of  local  nutrition,  and  other  nymptoms  of  neuritis,  limited 
at  first  to  the  uervc  diretTtly  injured,  and  ufterwani  |ierIia|K4  exteniling 
to  others.  In  many  of  the  recorde<l  wises  a  cure  hius  followtxl  the 
systematic  use  n{  cKrtricity. 

The  statistics  of  tlie  Kriedri{rh'H  Hospital  collecteil  by  Holm*  show 
that  «)f  1 12  caiteit  of  <lislocation  of  tlic  uhoulder  there  wa!»  general  paral- 
ysis  of  the  arm  in  7,  and  paralysis  of  the  deltoid  aloue  iu  10.  In  one 
of  them  all  the  muMiIes  Htipplied  bv  the  me<lian  nerve  were  [>aralyzed, 
while  those  stuppIiMf  liv  the  mu.'M'ii!o-*'pinil  were  unaffected.  This  is  a 
very  much  larger  proportion  than  I  have  observed. 

The  reeordwl  naset  of  rupture  of  si  nerve  verified  by  direct  exami- 
nation are  few  ;  the  following  are  examples  of  diflVrrnl  forms  : 

Hilton'  examined  the  hotly  of  a  man  who  died  thirteen  week**  after 
having  receive*!  a  disloeation  of  the  shoulder  into  the  axilla ;  the  del- 
toid wilts  much  atrophied,  the  circumflex  nerve  wa»  Huiall  ami  wuh 
'Slislinetly  laeeniled,  hut  its  actual  condition  was  changed  bv  some 
strong  cellular  adhesions,  fixing  it  with  the  radio-spiral  nen'r  and  the 
axillar)'  artery  to  the  inner  surface  of  the  subseapulnris  muitcle." 
Boidey''  prefieiited  to  the  Soet^t^  Anatomique  a  s|>iH;imen  of  complete 
diffloontion  outward  of  Iwth  bones  of  the  fiirearm  at  the  elbow,  with 
fracturt!  of  the  t«itcr  ct>ndyle  of  the  humerus,  caused  by  a  f:ill  upon 
the  cIImiw  from  a  height  of  twenty-four  feet.  The  jKitient  n*fnsetl 
aniiMuation  and  died  twenty  days  after  the  receipt  of  the  injury. 
"Tlie  lateral  ligiunents  of  the  elbow  were  entirely  ruptureil,  With 
bone.s  of  the  foresirm  were  situatetl  external  to  the  lower  end  uf  the 
humerus,  and  tlie  ulnar  nerve  was  Inoeratcil  at  the  level  of  the  articular 
surface." 

Holl  *  fnund  in  the  dtsfHvting-ro<im  a  cailaver  with  n  miirkwl  ileforniity 
of  the  elbow,  and  on  examination  it  api>oanxl  tlial  the  individual  had 
Hufferetl  fnicture  of  the  upper  end  of  the  ulna  and  disli»catii>«  of  tlie 
head  of  the  nulius  upwani  and  inwanl,  and  that  the  ulna  artery  and 
ulnar  and  n)edian  nerves  had  been  completely  divided  and  lia«l  not 
reunited. 

Mtiller,'  seven  months  after  dislwation  of  the  slioulder  which  had 
been  easily  reduced  and  which  had  been  followed  bv  gniduni  imndysis 
of  motion  and  s*rnsalion  in  the  ami,  found,  by  an  axillary  incision,  the 
arten'  and  main  ntir\'es  tighllv  <'ompn';wefl  bv  a  ricalricial  Imnd  about 
a  quarter  of  an  inch  wide.  <^)n  division  of  the  bami  [tulsation  at  once 
reappeared  in  the  brachial  and  radial  arteries;  sensaliim  and  muscular 
function  reappcartwl  gnulually. 

*  IIoItD  ;  ScliiuiJl'ii  Jahrbuch,  vol.  esxi.  p.  8B. 

*  Ihltoii :  Giir'i  IIospitAl  Rcporti,  1847,  val.  t.  p.  US. 

*  BoqIt-)-  :  null.  •!«  U  Soc  AiuUoakl4a«.  1837.  p.  101. 

*  Holl:  M«n]iciii.  J&lirbucb.  Wlan.  IMM.  p.  lol. 
»  UulUfr  ■■  CcuUmlb.  tiM  Chlr^  18B8,  p.  <11. 
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Of  the  cases  that  have  hvou  ohscrvw]  dinirally  tlie  injury  in  most 
hfis  been  attribute*!  t*i  the  rerinciion,  ats  a  consecjuence  of  too  forcible 
tractimi,  extreme  alMJiicltoii  uf  the  limb  (arm),  or  In  the  presence  of 
ailhpcionM  lietwi-en  the  nerve  and  the  iNirlHwith  which  it  has  l>wn  tem- 
porarily broii^ltt  into  contact.  In  ftome  of  these  cases  the  eorrectness 
of  thi^  view  rannot  be  questioned  ;  in  others  tile  ncccss<ar}'  data  fur  an 
opinion  are  lacking. 

A  man '  lifly-four  ycnrs  old  was  seized  by  tlie  riglit  arm  un<l  shaken 
Mu  violently  an  to  dislocate  the  humerus  into  the  axilla,  caiirting  {Kiin  in 
the  Bhoiilder  and  in^^tant  Ioks  of  feeling  and  motion  in  the  hand. 
Rerlitctioii  on  the  third  day.  '*  Six  weeks  afterwanl  the  whole  luuid 
and  lower  side  of  the  forearm  were  oHleniatouf,  and  the  former  also 
hani  and  lirawn-like,  resisting;  pre^<snre.  The  fingers  were  in  the  same 
state,  and  the  whole  liand  was  dark  and  congested,  but  not  shiny  or 
luiiuotli.  The  jointH  fmm  ihe  wrlnt  to  the  finger  ends  were  mre,  swol- 
len, and  very  stiff.  The  whole  palm  was  the  seat  of  pretty  severe 
burning,  with  no  darting  or  other  pain."  Partial  loes  of  touch  and 
paiu-sense  in  the  median  and  mdial  distribution.  The  elbow  motions 
were  perfect,  wrist  flexion  good,  extension  lost ;  flexion  of  the  fingers 
good,  extension  and  lateral  motionii  loHt  from  palsy  of  the  extensors 
and  iuterossei. 

A  soldier' fell  from  a  tree,  striking  upon  and  dislocating  his  left 
shoulder;  the  dislocation  was  reduced  witliin  twenty-four  hours,  and, 
the  previous  pain  an<l  numbness  disappearing^  he  rt'maine<l  well  for 
four  weeks,  when  the  arm  Ix^n  to  waste,  with  loss  of  power  which 
lieciimc  complete  iu  a  lew  moutlts.  Sensation  was  much  less  altered. 
At  the  close  of  a  year  there  was  only  partial  ability  to  flex  the  arm, 
and  slight  use  of  the  flexors  and  extensors  of  the  fingers.  Marked 
alrophv  :  conlnictiou  of  the  pnjuutors.  Rapid  relief  and  final  cure 
were  obtained  bv  electricity. 

A  man  ^  twenty-five  ywirs  ohl  was  admitted  to  the  HMel-Dien  with 
an  intra<n>nicoid  diHlocation  of  the  \v(i  shoulder,  caused  shortly  l)ofnre 
by  a  fall.  Any  motion  oitminunieiti'd  to  tlie  limb  causoil  greiit  jmin 
and  violent  involuntary  contraction  of  all  its  muscles.  The  next  morn- 
ing the  dislot^tion  wa.s  found  to  have  Ikx^muc  suliglenoid,  llic  liml>  was 
oompletelv  panilyzeil,  but  without  Iikhh  of  sensation,  and  alihitugh  com- 
municated motion  was  still  painful,  it  did  not  cause  reflex  etmlmetious 
of  the  muscles,  lieduction  was  readily  cfltjctcd  with  the  aid  of  nmes- 
tliesia.  The  mus<;Ics  of  the  shoidder  reacted  to  the  fnradic  current; 
tho)*e  of  the  arrn  and  forearm  di<l  not.  The  limb  wasttnl  rapidly; 
under  electrical  treatment  an  almost  complete  cure  was  obtained  tn 
altout  two  years. 

Kronlein  *  quotes  Hutchinson  as  having  styn  {Kindysis  of  the  sciaiio 
nerve  follow  an  isehialic  dislocation  of  the  femur;  and  Sir  Astley 
Coftper^  quotes  a  t»se  in  which  numbness  of  the  limb  nccomjianied  the 
same  injury.     Coojter*  also  quotes  a  case  of  suprapubic  ili^^localion  in 

>  Wrir  MItrhrll :  litJuriM  of  Nervu.  p.  103.        •  W«lr  tUtehell :  Loe.  ell^  p.  101. 
■  l»ni<hriiiir  :  I)r  I'KlrctrifWtioii  lonUiiAf.  iA  ml.,  p.  ITW. 

*  KTiiiilrin     l.<w,  lil.,  i»,  M- 

*  I'uojwr :  Ijtr.  rU.,  |>.  tI7.  •  Cooper ;  hoc.  dk,  p.  "4. 
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which  tlie  pressure  of  Uie  head  of  the  fL-miir  u|>on  the  autorior  crura] 
n*Tvo  (viust'il  nuiiihiifSH  of  t\w  (hipli. 

Viscera.  K\ohi4lin^  the  o(»inni<>u  implication  of  tlie  spinal  con]  in 
■lishications  of  the  vcrtt'hra;,  llieix;  arc  few  recordeti  caseA  of  iiijiin-  to 
jHirta  lying  within  llie  ImkJv  or  neck  l)y  tlislorated  Imnex.  Surh  iiijiiricft 
inuift,  to  a  ffKAter  or  less  extent,  acooinpanj  dij^location  of  tlie  head  of 
the  femur  thnmg:h  the  floor  of  the  ac^'tahnluni  into  the  pelvis,  anil 
mniplete  dislut-aitiun  iKickward  of  the  sternal  end  of  the  clavicle  has 
in  st^nie  (U<es  Iteen  acconi|ianicd  by  syniplonis  indicating  pressure  on 
the  trachea  or  Li^-«>pli:igus. 

A  fiwe  tliat  is  entirely  unique,  and  intonating  not  only  l)ecause  of 
the  diritanee  to  nhieh  the  bone  wa^  displaced,  but  al^  liecause  of  the 
choDKCS  fiubsetiuently  undcT^ruic  by  tlic  bone,  and  of  the  eaxe  with 
whicli  the  tlel()nnily  was  Iwrne,  is  reportet]  hv  l*rot'hn«kn'  and  by 
I<arrey,*  wh<i  liuil  exnniinetl  the  8|»ceimcu.  A  lad.  sixteen  or  t^eveu- 
teen  years  old,  dislocated  his  right  humerus  by  n  fall  u|»n  tlie  alHlucted 
ellK>w,  and  the  heatl  of  tlie  lione  was  driven  Ix'tween  the  wcond  and 
third  ribs  (I*n»ehaska  says  the  third  rib  was  fractured)  into  the  chest, 
strip|iing  up  the  pleunt,  but  not  iwrforating  it.  All  allempts  to  redun* 
it  were  unavailing,  ami  the  subsei^nent  treatment  was  liniite<l  tn  vene- 
MK-'tion,  warm  baths,  and  unliphlogibtic  measiiro'  for  t}ie  relief  of  iirgi'Ut 
symptoms.  The  imlieut  i^urviveil  until  the  age  4)f  thirty-Kine  (forty, 
IVot^haska),  am),  althn»gh  the  arm  remained  abducted,  gaine<l  his  live- 
lihood by  wrHxIehopping.  At  the  autopsy  the  head  of  the  humerus 
was  found  within  the  tliorax,  covered  by  the  pleura,  nud  ilH  u<*<'k  fiiinly 
placed  betweu-n  the  second  and  third  ribs.  The  head  was  so  soft  that 
It  yieldwl  to  the  filighti-sl  pressure  of  the  finger;  the  articular  cartilage 
and  l>ony  texture  of  all  the  portion  tliat  lav  within  the  chest  had 
entirely  disappeared,  leaving  only  a  few  niembranous  remains  of  tlic 
humerus,  of  which  the  gn-oter  [Mirt  seemed  to  belong  to  tlie  costal 
pleura.  I'nK-hnska  des<'ril>es  it  as  *'  naketl,  tmfi,  yielding  to  the  softest 
prcjisurc,  ))re.<M-uting  <inlv  a  thin  envelope,  and  almost  emptv  within, 
sinre  it  li:id  lost  more  th:in  lialf  of  itx  internal  Uiuy  substance." 

Soft  Parts  and  Integument  (Compound  DisltK^tion)}).  Although 
inslanee^  of  this  complication  have  been  recorded  for  almost  every 
joint,  they  are  yet  ot  ran-  oi-curreiice,  am!  mainly  restriete*!  to  the 
elbow,  kne«',  unklc.  and  phalanges.  Kxeopt  in  the  hitter  case,  they 
arc  commonly  the  result  of  extreme  violence,  and  the  woun<)  of  the 
skin  is  phkIihxhI  either  by  (he  direel  nclion  of  tins  violence,  or  fponi 
within  cHitwan!  by  the  projecting  end  of  the  bone. 

Tlie  complicalion  in  the  case  of  the  larger  joints  is  very  grave. 
Iiecniise  nf  the  extent  of  (he  injiirv-,  whi<!h  is  usuuUv  great  and  marked 
by  mueli  hiremtion  and  bruising  of  the  ti-wues,  luuf  also  liecause  of  the 
special  dangers  due  to  the  proltable  infection  of  the  wound. 

Tlie  treatment  may  nxjuin-,  in  addition  to  the  most  rigorous  anti- 
septic miaisures,  tJie  |urtial  excision  of  llie  joint,  because  of  the  <bffi- 
rnlty  of  otherwise  providing  eflicient  drainage  of  all  the  recesses  ami 
ItDiiches  of  the  synovial  sac. 

>  I'nvhMka:  l)iM|»Uii»  AD»lMalee-pfa;itol.  Otr.  HubuuiI.  WIdu,  IhIs,  •|Uoi«^  by 
Malptifii)'- 

■  Ijirrvjr     Mini  <le  Cbir.  Mililmin,  Val.  ii.  pp.  WV-HC 
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CompiiUMl  (llsliK-atious  of  the  shoiililer  and  lim  are  rare,  IIkwc  of  t!»e 
ellww  and  knc*  less  so,  and  tiiuse  of  Uie  sniullcr  joints  iniicli  more 
fre(|uenl. 

REPAIR. 

Only  a  few  observations  have  been  made  of  nnliiced  dlhlocationa 
undci^ing,  or  that  have  under^ne,  repair.  Cliuieally  it  is  kno^^'n 
tliat  after  a  period  of  a  few  day>f  or  weekn  marked  by  gradually 
dinilniifhin^  tendemei*.-*  and  swelliDg,  the  joint  can  be  freely  "sed  with- 
out |Ktin,  but  that  sometimes  the  ninge  of  ntotioii  remains  limiteil  for 
a  much  lon^r  jierifMl,  and  that  in  somu  caaus  there  U  u  marketl  tcu- 
<Ieney  to  recurrence  of  tiie  dishxatiim.  In  a  few  cases,  in  which 
patients  have  died  within  a  few  days  after  having  sutlered  a  disloca- 
tion, the  surroiindini^  tittnuea  liave  sliown  the  remains  of  the  extrava- 
toition  of  bli.>od  tliat  had  taken  place  amid  them,  and  tJie  rent  in  the 
capsnte  ha-*  cither  been  occupied  by  a  clot  or  has  l>ei'n  empty  and 
without  evidence  of  rejKiir.  It  is  to  be  prcriiiincd,  however,  that  repair 
usually  takes  phioe  after  difdocatinn,  as  after  otlier  subcutaneous  injurie>i, 
witlioiit  seippnration  or  even  much  inflammatory  reaction,  that  the 
riiptiirrd  t-ujKtuie  rennites  or  that  tlie  pip  in  it  is  filled  by  condensation 
ami  adhesion  of  the  adjoining  connective  tissue,  that  the  Incemtml 
musele.4  and  li^^amcnts  are  repaired  in  like  manner,  and  that  llie^ 
cicntnces  pursue  the  evolution  cummon  to   their  class. 

This  process  may,  however,  be  disturbed  by  various  complications. 
If  the  injury  hjis  bw^n  exceptionally  severe,  if  the  l»onc  has  Wen  widely 
displa(wl,  nnd  the  surroimding  tissues  mueh  lacerated,  if  the  efforts  to 
reduce  linve  lieen  violent  and  long  continued,  if  the  joint  has  not  been 
pn>|KTly  immobili/ed,  if  jKissive  motion  lias  Ix'en  injudiciously  begun 
and  niaintaincil,  or,  finally,  if  the  general  condition  of  the  patient  is 
unfavorable  for  repjair,  the  inflammatory  reaction  may  become  exces- 
sive, and  even  end  in  suppuration  and  pyicniia.  If  it  stops  short  of 
this  disastrous  result,  it  moy  yet  lead  to  partial  or  eomplotc  anchylosis 
through  the  formation  of  adhesions  lH.>twecii  the  op|)osed  articular  sur- 
faces or  the  thickening  nnd  retraction  of  the  csipsule  anil  |>pri-artieidar 
tissues.  The  older  records  contain  ninnerous  instances  in  which  wtp- 
puration  a|)|>ears  to  have  been  caused  by  the  efforts  to  reduce,  but  this 
accident  has  Ix-i^ome  much  less  common  since  the  introduction  of  aiiH>!^ 
thesia  and  the  sultstitution  of  the  so-calle<l  "mild  "  mettuMLs  by  mani|t- 
ulalion  (br  the  fur^-iblc  traction  by  pulleys  wliich  was  fnrmerly  so  much 
iu  Vogue. 

Fractures  nf  apophyses,  or  portions  of  bone  to  which  muscles  or  lign- 
roont>i  are  attached,  arc  repaired  cither  by  bony  callus  or  by  a  fibrous 
band,  the  diflcrencc  depending  on  the  extent  of  the  separation  nnd  the 
indc|M'ndent  motion  iif  the  fnigment.  The  frngnirnt  may  Ik*  withdrawn 
to  such  a  dii^titncc  tliat  the  attached  muscle  or  muscles  nermanently 
ceasi^  to  excrcis*'  any  ciuitrol  over  the  main  Ixtne,  whii:li,  in  consc- 
(juenee,  is  exposed  to  frequent  and  casv  rwurrence  of  the  dislocation. 

The  same  infirmity  may  result  frtmi  defective  rt'|)air  of  fracture  of 
the  rim  of  an  orliicular  euvity.  Instances  uf  the  fonuer  variety  arc 
most  oomraon  at  the  shoulder-joint,  thoxe  of  the  latter  are  fuand  at  (he 
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hip  and  shoulder.  AnoUier  cause  of  Ihfi  IJahility  tn  rooiirrem*  at  the 
f^hniiUler — laxity  of  the  capsule — has  been  imlicaUx)  bv  Jossel,'  who 
had  tlie  opportunity  to  exaniiiie  four  such  cases  after  desith  ;  he  found 
in  all  that  the  supmsjiiuuliis  and  iiifraripinatn^  ntiLseles  liail  l>een  torn 
loose  from  their  aitachiuent  ttt  the  greater  tuberosity,  luul  retracted 
Ix'hind  tlie  acnimion,  and  had  un- 
dergone atn)phy  and  fatty  ilepeuera- 
tion.  The  relations  of  the  tendons 
of  these  mu&clcit  with  the  articular 
cnpstUe  arc  m  do^e  that  the  rupture 
of  the  former  involves  alr^ii  tliat  of 
tlie  latter,  ancj  the  retraction  of  the 
former  cn-iites.  hy  draw  ing  back  one 
side  of  the  rent,  a  lai^  pap  in  the 
np|wr  part  of  the  capsule  opening 
intu  the  suliacn)mial  bur»a.  Ju  the 
proccfts  of  cicatrization  the  front  j>art 
of  the  capsule,  that  lying  between 
it^  Attachment  to  tlie  htiiiieriis  and 
the  rent,  liecomes  adlu^rent  at  the 
edge  of  the  rent  to  the  under  sur- 
face of  (he  deltoid  close  by  its  at- 
tn<-liment  to  the  acromion,  while  the 
jHisterior  lip  of  the  rent,  after  retrac- 
tion with  tlie  teiidim,  becomes  {M-r- 
mancntly  fixed  at  the  posterior  jwrt 
of  the  acromion.  The  under  surface 
<if  (he  acromion  is  thu8  left  tu  fill 
the  gap  lietween  the  two  lips,  t»> 
form  the  up|>cr  limit  of  the  articular  cavity,  and  to  be  in  direct  con- 
tact with  till'  liciiid  (if  thi!  Iiiinioni!^.  In  none  of  .lu.'isel'H  four  cafieti 
wa«  the  normal  aimmunication  between  the  lavity  of  the  joint  .-ind 
the  subscapular  bursa  found  to  be  enlaiv(>d  ;  in  one  the  subcoraeoid 
biirea  conimunicaliMl  with  the  joint,  and  in  one  the  tendon  of  the 
Innp  hejul  of  the  liicc|w  was  ni|)tupe<l,  and  itx  lorn  end  had  l)(>ci>mc 
fixc<]  iu  the  bicipital  groove.  In  two  of  the  ciL«e«  a  «mnll  ilrfcct  with 
Knii Kith  edgcr4  wait  found  iu  the  iiipsulc  bclnw  the  tendon  uf  the  sub- 
)ic:ipulurirt,  and  in  the  others  the  ca|to<ule  ap|K>are<l  thinned  at  the  Nimc 
point.  Apixircntly  this  indicated  the  place  at  which  the  head  of  the 
iiumemt'  c-M-aped  through  the  cap-*ule  at  the  lime  of  the  first  dislo- 
cation. 

The  cavity  of  the  joint  wna  greatly  enlargiHJ  by  the  changes  in  the 
capsule ;  in  the  first  \U  caimeity  was  90  cubic  centimetres,  as  against 
2ti  in  a  nonual  joint,  and  its  length  along  the  upper  portion  vas  10 
centimetres  instead  of  the  normal  Jw, 

This  c<iiidittoii  i>f  the  <-apsule,  aidotl  by  the  withdrawal  of  the  <-on- 
tntl  and  supjMirt   nurmnlly  supplied   by  the  siipraspinatu.-^  and  infra- 
spinatus muwles.  s»-ems  entirely  a(k-r|uate  to  explain  the  easy  reciir- 
rvnce  of  the  dislocation,  and  the   rtTcnt  case^  of  relief  by  operative 
•  JoMcl :  I>cHUctt«  K«i[«:hrlft  flir  ailrurgfe,  1(00,  rol.  xill.  pw  167. 


Kecurruut  \it  tuitiUuU  ilUl<n'jill(in  iit  the 
shoulder,  tbairlQf  t)t«  openlnf  liiio  tb«  nib- 
■iTrunbU  buna.    (Jumbl.) 
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shortening  of  the  anterior  portion  of  the  capsule  are  corroborative  of 
the  opinion. 

Gangrene  of  the  Hmb  may  ensue  upon  the  rupture  of  the  principal 
vessels,  or  even  upon  extensive  laceration  and  violent  inflammatory 
reaction ;  and  parmysis  of  one  or  several  muscles  may  manifest  itself 
immediately  or  only  after  the  limb  is  again  brought  into  use,  the  result 
of  injury  to  nerve  trunks  or  of  contusion  of  the  muscle  itself,  or  of 
compression  of  the  nerve  by  a  cicatricial  bond  as  in  MuUePs  case 
quoted  above,  p.  419. 


CHAPTER  XXX. 

the  pathology  of  unreduced  ("ancient,"  "  inveterate') 

disux:ations. 


The  changes  that  take  place  about  joints  that  have  long  remainnl 
dislooatod  are  well  iindcrston<l,  through  direct  obi^rvations  of  many 
spedineiis  in  uiun  and  tlirou^h  experiment  u|Km  animals.  The»« 
cnangej*  are  partly  the  direct  result  of  purely  inflanini;itory  processett 
excited  by  the  traumatism  and  tlie  cnongeil  n'lations  ot  the  parts, 
pertly  that  of  disease,  and  partly  that  of  u  seeuiiug  effort  of  nature  tu 
create  a  new  and  serviceable  joint.  The  clianges  oonsist,  in  general 
terms,  in  the  e4_>ndensation  an<r  thickening  of  eimnective  tissue  uhoiit 
the  displufcil  bone  in  such  a  manner  as  to  prole<;t  it  against  furtlier 
diKplai-enu'iil,  aud  in  thr  change  of  the  bt>nes  at  the  new  points  of  con- 
tact partly  by  absorption  aud  partly  by  the  formation  of  new  bony 
outgrowths  through  cmtiiUK^l  sliglit  iriitation  of  the  bone  itxclf,  the 
perioeteum,  and  the  adjoining  (ibrouK  and  lig:imental  tissues.  The 
irritation  which  leads  to  these  changes  is  fu^ni^hetl  by  motion,  use,  of 
the  limbs;  the  m<wt  striking  examples  an'  found  at  the  shoiddcr  and 
the  hip,  and  these  will  be  use«l  as  the  basis  of  the  following  des4'ription. 

The  tirst  changes,  in  point  of  time,  are  tho!^>  in  the  brui.scdand  torn 
soft  jKtrt-^  amid  which  the  end  of  tJie  bone  tias  lodgerl  after  its  escape 
thn>ug)i  the  rent  in  the  ca]>sule.  The  loose  c<tnneetive  tissue  lying 
about  the  vessels,  nerves,  and  musoidar  bundles,  brui-^'d  and  pressed 
back  by  the  bi-ad  of  the  l)onc  and  intiltnileil  with  exlrava.><itctl  blood, 
reacts  in  the  usual  manner  under  the  traumatism  by  liecoming  the  seat 
of  an  exudation  and  by  multiplitatiun  of  its  cellular  elements.  The 
latter  follow  their  natural  evolution  into  fihmuH  tisnue,  and  thu^  is 
formed  al»ont  the  bone  a  continuous  fibrous  envelope  enclosing  acavity 
within  w  hieh  the  end  of  the  bone  lies,  more  or  less  free,  and  continuous 
slruclundlr  on  it.s  outside  with  the  adjoining  tissues,  some  of  which— 
vessels,  nerves,  and  muscular  fibre?* — may  he  firmly  imbeddwi  in  it. 
Its  inner  surface  is  smoiUh  and  lined  with  flat  cells  resembling  those 
fouml  on  the  surface  of  noniuil  or  accidental  bursas,  and  it  is  moistened 
by  a  small  amount  of  litpiid  which,  in  some  casc«,  closely  n^sembles 
synovia.  It  s<x'ms  pmlmble  that  when  real  synovia  is  present  it  is 
furnished  bv  jxirtions  of  the  original  ca|isule  which  have  remained 
adherent  to  the  bone  and  Imve  forme*!  jwirt  of  the  new  cavity.  Indeed, 
ihr  new  cavity  is  usually  only  an  enlargement  of,  or  addition  to,  the 
original  one.  1(8  eonneetion  with,  or  its  entire  inde|)endence  of,  the  old 
one  iH'iiig  <li>terinirietl  by  tlie  ehamcter  and  extent  of  the  rent  in  the 
oapuulc  and  the  distanir  to  which  the  head  of  the  l>onc  has  passed 
through  it ;  but  the  capsule  may  l>c  torn  away  from  the  humerus,  for 
example^  so  completely  that  it  falls  together  behind  it  and  its  c&vity  is 
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obliterated  by  adliesiuu  of  the  oppo»iiig  ^^urfaceH  or  U  nliut  nff  by  union 
of  the  torn  edges.  The  new  capeiile  is  so  small  aii<1  clonic  and  the 
hands  rornicd  between  the  bones  by  the  coudcnsution  und  inrrt■a^e  of 
thf  Mtirronndin^  tissues  are  so  finn  that  motion  if  jjreally  rtwtrictcd  or 
wholly  lost,  nnil  restoration  of  the  original  relations  ean  be  effeeted  only 
after  a  division  or  laoeration  of  those  tissiif?;  far  more  extensive  than 
that  which  flcoom|>anied  the  dislocation. 

jtiil  while  these  changes  in  the  sofi  parts  tend  permaneutly  to  Gx  the 
Ihiik'  in  ir.>4  new  jHiAttion,  other  changes  take  place  in  the  periostcnm 
and  the  Inme  itself  ripiin  which  the  dit>pla<*ea  articular  end  rests  and 
moves,  which,  on  the  other  hand,  tend  to  make  this  new  jto^iliou  a 
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ScapuU  ibnwtni  Dtw  aoekM  ftmnd  In 
an  old  unrcOiii-c'l  fiibciMMvid  dlsloc*- 
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more  snitjible  resting-place  and  tn  give  it  a  form  and  character  like 
those  of  the  part  it  it*  to  replace.  Thin*,  a  new  eiityl<ii<l  cavity  may  ho 
fonuul  iiiMJii  the  ilinm,  or  a  new  glenoid  cjivity  (ui  the  inner  side  of 
tiic  xmiMila  adjoining  the  old  one.  In  this  new  furmation  of  bone  two 
prtwsses  may  take  part — production  of  Imjiic  by  ihe  periosteum,  and 
nssifimlion  of  the  mM  ligaments  and  new  tihriMH  tifwue.  The  perios- 
l<!iim  may  pro<ln(v  Utiie  either  afler  it  has  been  t^tripiKHl  np  or  while  it 
ifl  still  in  phut'.  If,  in  the  dislocation  of  the  head  of  the  lM>nc.  a  |>or- 
tion  of  the  rim  <if  ihi-  <H)rrespi>ntling  articiilitr  cavity  is  lirokcn  off  ami 
piishnl  away,  carrying  with  it  n  strip  of  iH'riosteum  torn  from  the 
adjoining  surfaw,  but  iJre-wrviiig  itn  connection  witli  both  pieces,  or  if 
tJie  jiiTitMftcuui  \>  >trtp[>cil  up  by  Uie  attached  iitpciule  or  a  lig:iment,ajt 
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ooeare  so  frcqno-ntU*  at  the  cllmw,  this  loosened  strip  forms  on  its  side 
thti  limit  uf  the  new  cavity,  and  pro<lucod  un  \l»  undor  surfarc  now 
Uine  which  U  ountinuuu^i  with  the  nid  atid  with  tho  fragment  of  the 
rim,  if  8neh  has  l>oen  broken  ufT,  oonflUtnting  h  hrid^  between  them. 

If  tlie  j>oriu:>toum  is  not  stri|i|>od  up,  but  the  liaid  of  the  bone  escnpes 
entirely  fruni  th<^-  csivity  and  oonieH  to  rest  upon  tliL*  uutf«ide  uf  a  layer 
of  periosteum  still  mlherent  to  its  bone,  thi^  periutitcum,  irritaliii  by 
the  prt>H.«nre  and  movemenlt^,  produces  new  bono  between  ititelf  and  the 
old,  and  this  pro<]uction  is  greatct^t  in  the  zone  just  around  the  point  of 
greatest  pressure.  The  portion  of  periosteum  directly  pn?f¥)od  u|)on  di.s- 
appearH  un<Ier  the  prensure,  leaving  ii  bare  f^urface  a^  btmo  in  rr>ntact 
with  the  displai'A'il  head,  or  bectimew  fibrous  or  tibro-eartilapinous  in 
structure ;  wliilc  in  the  immediately  adjoining  portion  the  usteogenetio 
property  ifl  called  into  play  and  a  ridge  of  Iwnc  is  built  up  an>und  the 

Flo.  sua. 


B*ckir«rd  dbtoCAtlOK  of  «lbu«-     Bcmj*  njslon  Iwiwcwn  uln*  <uul  humcrua. 

Central  denude*!  area.  This  may  l>c  a  sharply  defined  rim  rising  to  a 
(Mu^fiderablc  height  ami  clo:*ely  re-'*cnibliug  that  for  whieh  it  is  a  sub- 
stitute, or  it  may  Xh".  a  ma>^of  irregular  height  and  mitlinc,  luiving  little 
or  uo  resemblance  to  either  the  glenoid  or  cotyloid  cavitv. 

The  details  of  this  formation,  as  observed  by  llaiardi^  at  the  hip  in 
limals,  consist,  (ir^'t,  in  the  np|M'antnrR  of  a  eirt-iilar  cjirtiInginoiip>  wall 

'whose  fnx'  Ixtnler  is  eontintioim  wiili  the  new-formc<l  Hbrous  cjtpsiile, 
ilA  Ihiik;  rci-ting  U|iun  the  ilium  and  it»  inner  surface  in  cftnlact  with  llic 
bead  of  the  feuinr ;  its  ossifii^ttiim  (in  rabbits)  is  complete  by  the  thir- 
tieth day,  except  along  \x&  concave  surface,  where  it  n'matn^i  s<ifl, 
■hading  off  toward  ihe  eeuln-  of  the  new  aiX'tal)uIum  into  a  whitish, 

'cartilaginous  like  tissue,  which  tak<i*  the  pla<:(>  of  the  d<^tnive«l  ]H>ri(K-4- 
tenm.  On  its  fnv  bitnler  it  hns  the  siruciurc  of  fibri>-<mriiliige  ;  i^n  iho 
cuucnve  surtace  it  closely  appruximutes  tltat  of  hyaline  articular  ear- 

*  Batanll:  Arcli.  per  la  Hdeuw  mcdlclir,  ItM),  voL  Iv.,  qootcd  bf  Kr6nle(n. 
S8 
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lilu^'.  At  the  very  centre  the  iindorlviii;;  bnnR  is  lcf>.  hnro  or  is 
r<»V(>n'<l  hy  filmHin  IrMue  and  fihro-cartilapc,  :iihI  becomes  Hon(*r  in 
utruotnr'-'.  Grinewctsky,'  who  experinicntitl  on  dt^,  says  lu*  nt-ver 
fotiiiil  11  liiiiny;  of  pcriiwtoum  or  cartilage  inside  the  new  aeetjdiiilnni  ; 
till'  IjunL'  way  always  cclerosetl.  He  alwi  not(>s  the  aI>seneeof  endotho- 
liiim  on  the  inner  i<ui*facc  of  the  new  ca]>snle. 

The  o«*Ifirati»n  may  pajw  Ix-yund  the  n-^iml  limits  and  include  pnr- 
tions  of  the  capsule,'  fnnnin^j  hony  slalaetitei*,  or  even  a  cnuiplctc 
!)ony  case  eiivclopiug,  and  i>er!ia|)';  nulted  with,  the  head  of  the  hone;"' 
and  in  a  sperimm  nrcsnitc'*!  hy  M<»reaii/  a  disIiM-atinn  of  the  femnr 
into  the  ohttiralor  fonnnen,  the  membnine  filling  the  funimen  had  iKt-n 
tninKforiued  into  a  lH)tiy  plnte  throughout,  except  in  a  striji  ahiujj:  \t» 
antiTior  margin. 

Some  of  tliese  experimental  ohservationw  have  heen  re)teatetl  upon 
filHfimeuH  of  ancient  di^lonitions  in  man.  in  some  of  which  the  new 
cavity  haj*  JMM'n  found  to  be  lined  with  fibn>-cartihige,'  in  others 
with  a  granular  fibn>id  tissue  without  iip[>arent  cartilage  of  incrui»- 
tJiti<tn.' 

TIk'  displaced  head  shows  changes  var\-ing  in  extent  and  consisting 
in  I(tt*s  of  its  cartilage,  erosion  of  the  Imne  in  places  aud  ils  lucrcastt  in 
others,  and  4irca«ionaIly  in  pn)foutid  changes  of  stnictnre  thronghniii. 
Tims  in  tiie  case  just  referred  to,  rejvorted  by  Diiguct,  a  dislocation 
inward  of  the  shoulder  of  six  mouths'  standing,  the  head  of  the 
humerus  wan  worn  away  l>ehind  at  the  ]H)int  where  it  resletl  against 
the  rim  of  the  glenoicl  cavity,  which  also  ha<l  in  great  part  diaippcarcd  ; 
its  anh'rior  jmrliun  had  pre>*crvetl  ib*  cartilagir  at  almost  all  poiuU, 
wditle  its  |Misteri«r  {Ktrtion  liad  none,  it  lieing  there  replace<l  bv  rather 
tight,  short  tihrons  hantls  tuiiiing  the  head  to  the  oUl  glenoid  cavity. 
In  a  specimen  prestnted  bv  WaUh'  to  the  Uoyal  Surgii-al  Society  of 
Indaud,  April  25,  1840,  of  an, old  dislocation  of  the  shoulder  forward^ 
the  «ubscjipularis  mrisrle  was  raised  from  the  st^pida  by  the  head  of 
the  humerus,  the  new  glenoid  cavity  was  covered  by  libri>-4'artilnge, 
the  synovial  nm!  was  complete,  and  the  t^rtilage  of  the  humerus  perfect. 
Old  Imekwanl  (lishx-atinns  of  the  elbow  (9.  v.)  ollca  ahow  a  very  coin- 
pk'te  new  nidio-himieral  joint 

The  empty  glenoid  or  wjtyloiil  cavity  dinuniMhes  gRidiially  in  jeixe 
cither  by  absorpti'm  of  that  portion  against  which  the  hr.id  of  the  bone 
n-.-its  or  by  a  general  atrophy,  ]ire,sumablv  due  to  its  disuse,  similar  to 
that  olwerve<J  in  the  alveolar  process  aiter  removal  of  the  t^'cth,  and 
it6  nivity  fills  up  with  fibrous  tissue  that  springs  fnini  and  reitlaees  it« 
lining  cartilage.  Tlic  glenoid  cavity  has  in  some  cases  been  still  further 
rendt>nHl  unfit  for  ns4>  and  inaooeHT<ible  by  union  with  the  lailer  |M>rlion 
of  the  original  citpsule,  wh^n  that  hat  I)een  ilrawn  acro.ss  it-*  face  a-s  the 
humerus  was  displaced  inward.     And  yet,  ooi?asinnaIly  the  ai*etul}ninra 

1  GrinewrtAkv:  OntnUblfttt  fGr  Cblrarirli--.  1830.  p.  7«9. 

■  Thorp  :  nut),  do  In  Ht>c.  Aniit<.mli|Ui'.  tx».  |>.  3a. 

>  i\K>|ier:  I^h-.  ell.,  p.  M;  nhi)  Cruvi'litiirr ;  .\nBt.  pMtliul.,  sM.  i.  n.  4S6. 

*  llnrr'au  :  Mfin  doVAcail.  roynlr  i|<'  ('Mrur)(i«>,  17<lll.  vol.  II.  p  ISS. 

*  I^jiitKr  wtitl  l>i^triHi-kUK  :   Itiill.  fli^  lit  SiiT.  Aimt-,  1S44,  p.  IS7. 

*  I)U|nint :  Hall,  do  U  Sue.  AimL.  lf<f».  p.  Ui. 
1  WkIbIi  :  OMrtt«  dre  IIApiUuz,  ISIO.  p.  33(1. 
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hatt  rcniaiiiLiI  t'liiply^aiid  iIh  cartilage  unchanged  fur  many  year8(DreIi- 
niann).' 

When  the  use  made  of  the  Ilnih  is  very  slight  and  the  head  of  the 
lK>ne  is  iiiiiiiovablv  fixetl  In  itH  iifw  positiun,  the  developnicnl  of  artifs 
uhir  charaoteristif-s  is  slighter  and  (lie  hone  may  even  diininif^li  nota* 
blv  in  si/x*  or  eonslsteni'v,  as  in  the  ca.s?  qnotetl  on  page  421,  in 
wfiieh  the  head  of  the  humerus  passe<I  into  the  chest  and  reniniiKHl 
fixed  there.  Thi.s  atrophy  of  disused  parts  is  a  general  rule,  ami 
althuuj^h  obtwrved  in  l>onc  is  more  marked  in  other  tissues  whose  nutri- 
tive elianges  and  functional  activity  are  greater.  In  acconlnnee  with 
this  genend  law  the  muscles  which  are  rendered  inactive  by  the  gi-eater 
or  lesH  fixation  of  the  dislocated  Ihimc  diminish  in  si/e,  and  if  their 
inactivity  is  complete,  or  even  nearly  so,  their  fibres  undergo  an  actiul 
degeiwmtion  ana  their  fibrous  ti&stic  predominates  to  such  an  extent 
that  they  are  hanlly  more  than  ligaiiieuLs.  The  bone,  too,  is  *4iniilarly 
affiK'ted  throughout  its  entire  length ;  it  Iveoimes  smaller,  or,  if  the 
di-^hx^ti'iu  lins  oceurre<l  during  youtli,  before  development  is  complete, 
it  fail^-  to  develop  to  the  same  extent  as  itn  fellow  on  the  opposite  side, 
and  even  its  normal  curves  disnnpear. 

These  fact**  show  both  the  lUnger  and  the  ftitility  of  attempts  to 
rwhuv  dislfwilinns  that  have  long  existt-il ;  they  show  that  rc<luction 
can  be  accomplished  only  at  the  cost  of  laceraiions  fur  more  extensive 
than  those  involved  in  the  original  injury,  that  among  tliesc;  lueeni- 
tions  may  lie  include<l  rupture  of  important  vessels  or  nerves  that  liave 
become  adherent  tu  or  include<I  in  the  fibrous  liands  of  new  formation, 
ami  that  even  if  the  Iwne  can  be  sncoesafully  lilH-ratetl  from  its  nttach- 
metils  and  bniught  back  to  the  cavity  fi-om  which  it  was  ilisplact^l  the 
latter  may  have  iKHMnie  entirely  unfit  for  \ts  reception  and  for  a  resuiUfH 
tion  uf  its  own  original  functions. 

Iui|K)rtant  changes  in  the  condition  of  the  limb  may  be  eriugeil  by 
pressure  u|H>n  the  bliNHlvesself  or  nerves  bv  tlie  displaced  bone  or  by 
injury  done  them  (hiring  nttempts  at  reiluction.  FiHlanees  of  the  latter 
nw  ijivcn  ill  Chapler  XXXIV. 

Persistent  (etlenin,  resulting  in  a  condition  rcsonihling  elepbantiiisip, 
was  nhservwl  by  Bartels'  in  a  patient  whose  shouliler  had  Ijeeii  tli'lo- 
cateil  for  more  than  a  year.  There  was  also  rigjidity  of  the  fingers  in 
a  p4isition  indicating  ulnar  (lamlysis^  which  was  relieved  by  iucreaiiing 
the  mobility  of  the  shoulder,  but  the  oHlema  peraiate<I. 

*  nrrhmiinn:  lt<-ilntK«  sur  klin.  fhir,  \f^,  vol.  xrit 
'  B«rh>l«:  Arch,  far  klin.  l.-hir.,  I?f7i.  «ol.  ifi.  r- flafl. 


CHAPTER  XXXI. 

SYMPTOMS  AND  DIAGNOSIS. 

The  symptoms  of  a  di!<loi-atioii — those  cliaoges  in  the  form,  fuoclions, 
and  »«<ent>ibihty  of  the  part  by  whlcli  the  presence  of  a  iliEtlocntion  ts  recof^ 
nized — are  classe*!  as  ohjtvtirr  and  suhjeetive  or  rational.  The  former, 
wliich  alone  are  dccinc<l  demonstrative,  are  those  which  can  be  recog- 
nized by  the  surgeon  un  exutuinulitin  ;  the  latter  are  tln)se  for  hifknnwl- 
eilge  of  wltich  he  must  dejH'nd,  to  a  greater  or  leK8  eKteiit.  upon  the 
stntcmentA  of  the  patient. 

The  exatninatiuu  of  t!ie  patient  shonld  always  be  eonducte«l  sys- 
teraatieally,  with  tlie  view  to  learn  not  merely  the  (Lxiptenee  of  the 
dislocation,  but  aK)  such  details  and  eompiicatious  as  may  be  present 
and  may  afleet  the  treiHnient  and  pn^nosiii;  and  it  .>4luiuld  include  an 
examination  of  (he  condition  of  such  bloiHlvesseU  and  nerves  as  may 
have  been  injured  at  the  same  time,  in  order  that  8ueh  injunes,  if  their 
later  coa-icsinenees  s-hoiiKl  become  manifest,  may  not  be  attributed  to 
the  trejitmenU  If  swelling,  a  lai^e  amount  uf  sub<Mitaneon.s  fat.  or 
pain  should  prevent  a  satisfactory  examinatitm,  ana>i'tbe8ia  should  be 
erai)loy(il.  The  elmraeter  and  direction  of  the  force  tlmt  proiluccd  the 
diKuicutinn  should  Im*  learned,  and  alr^o,  if  iK)>t.^ible,  the  |KHition  of  the 
limb  at  ttie  moment  of  its  dislocation,  and  whether  a  "  oonseoutive  " 
has  been  substituted  for  a  "  primary  "  displacement,  or,  as  evidence  nf 
the  latter  fact,  whether  one  fixed  [)UHition  of  the  limb  has  been  Hub- 
stituted  for  nnoihor.  In  doubtful  ciLses  the  nninjurefl  limb  l^hotdd  U^ 
nwil  for  comjmri.'ttHi,  and  tlie  ijuc^^tion  should  hv  a<«kc<l  whether  or  not 
the  mispectc*!  joint  has  been  previously  the  seat  of  di«ense  or  injury  the 
oonaequenccs  of  which  may  affect  the  conclusions  to  be  drawn  fmni 
the  examination.  The  cwwntial  point  in  the  examination  is  to  deter- 
mine the  position  nf  the  end  of  the  Ixine,  it-*  relationn  to  that  one  fnim 
which  it  is  thouj^ht  to  have  been  violently  sepamteil,  and  the  brvt 
evidence  of  this  fact  is  furnii^hed  by  fccliiig  the  end  of  the  bone  with 
liie  fingerft,  by  tracing  its  outline,  l»y  fe<'ling  it  move  when  the  lower 
part  of  the  limb  is  moved. 


Objective  Signs. 

Derormity.  Beside  the  attitude  of  the  patient  or  of  the  limb,  which 
is  often  slrikinglv  characlerihtir.  the  aH|M'ct  of  the  region  of  the  affected 
joint  is  changed  by  the  inflammatory  t^wellink;,  which  mnv  appear 
promptly  or  tardily  and  be  aeeiimpanied  by  citcnynMwia  and  by  altcra- 
tion!>  in  the  depth  or  fxisitioii  of  the  fold  of  it^  flexure  and  in  its  n<iruml 
depressions  and  pruniinencc>^  The  swelling  varies  with  tin-  length  of 
4IS 
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time  tliat  han  claiMed  sidc*?  the  injur)'  wm  rccfivol,  increasing  fur  a  ilay 
or  two,  remaining  Rtationani'  for  a  variable  time,  and  tlien  diminishing ; 
in  uUl  caries  the  region  la  atrophied.  If  thedi>tKioatiun  has  been  eautied 
hy  exti-rnal  violence  acttuf;  directly  upon  the  region  uf  tlie  joint,  the 
fiwelling  ir*  increased  by  the  effect*  of  the  contusion,  and  ecchynioflej* 
appear  more  pri^>mptly  than  iu  other  va^s. 

The  jioAition,  with  referen*«»  to  each  otiier,  of  the  articular  surfaces 
or  ends  which  constitute  the  joint  eon  often  be  determine*!  bv  palj>atiou, 
and  this  furuifilics  the  most  exact  aud  positive  evidence  of  tfie  character 
of  tlin  injun*.  In  joints  that  are  not  thickly  overlain  by  soil  part8  or 
nia.sk<.*d  by  swelling  or  extravasat***!  l>lood,  this  position  can  be  readily 
made  out,  ns  at  the  knee,  tingers,  cIImiw,  or  even  the  i^huiikler ;  at  the 
hip  it  ia  cahv  in  some  di^Urealionf — r.  t;.,  !>upntpiibic — to  recognize  tlie 
bead  of  the  fumur,  in  others  it  i^i  miieh  nion>  diftieult> 

If  the  head  of  the  bone  cannot  \*e  felt,  its  position  (if  there  is  no 
fracture)  can  l>e  determined  from  tliat  of  il»  shaft,  and  rt^cognizable 
prominpnec?*  or  a|»ophyftes.  Thus,  if  ihc  great  tmchantcr  can  be  reei^- 
iiizeilj  the  {m-sition  of  the  head  of  the  femur  can  be  readily  inferRHl  by 
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PlafTsmtoibow  thceHrctof  potitloanpoa  tfaeftpp«r-  PiiiTttmbiRltowthrBrtlamorAlfi*- 
«iil  Ivostbof  Ibe  ami  In  <U«lorsti«n of  ihrithuulrlcr.  A.  tnvnt  <n  Itmlitnic  ibr  ransvof  motion 
■cnMnion;  it.  lowc-r cud  ufbumrnw:  C,  bcMloftiumrm*.      la  adUUicstlun 

prolonging  from  it  in  imagination  the  neek  of  the  femur  in  the  line 
iitdiealcd  by  the  |M>bition  of  the  shaft.  In  like  mauiier  pruloiigaliun 
upward  of  tlie  line  of  the  lower  portion  of  the  biimertiM  indicalei^  the 
position  <if  the  head  of  the  bone,  and  If  it  posses  to  the  inner  dido  of 
the  acrumiuu  the  shoulder  must  be  dislocated  or  the  bone  bn^kca. 

The  continuity  of  the  iiuppoiwl  head  with  the  !*liaft  \»  determine*!  by 
recognizing  that  il  partieii>ate^  in  flight  movcnient.t  cHmtniiinicalctI  to 
tJie  lower  segment  of  the  limb.  By  pn>longtHi  llrm  pn***ur(^  with  the 
fingers  an  intlamnialury  ^welling  may  t>ometinu-fl  be  pitf^hr-d  at^ide  and 
the  bone  distinctly  felt. 

The  limb  may  apiK-ur  to  lie,  or  may  actually  \h;  whortencfl  or  leugtli- 
efio<I,  but  thi)^  sign  is  not  of  so  uiuch  value  us  it  is  in  vnunfs  of  f'nictiirc, 
both  lic<:ausc  it  varies  gn-atly  witli  varying  jxtsitioiis  of  tlie  limlio  aiut 
lH'ca,U9c  tlie  lilnl^^  cunnol  always  lie  plare*l  symmetrically.  The  reason 
why  the  length  of  the  measured  distance  varies  in  different  )M>»iti(>ns 
of  tlic  limb  eon  Im>  made  clear  by  taking  au  example,  an  the  shoulder. 


««» 
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'lft»4iitMKV  usually  nu^is-tircil  h  llmt  from  the  inlgc  nf  the  acrtK 
««  tW>  t'Vt^nMl  e|>>(^>n<ly)t' ot*  ll)i>  liiiinenM.  Now,  lliin  ilUtarift* 
*»  ibr  linn  is  tiMuctw],  tor  (Fig.  -.i7)  when  the  arm  luingti 
I*  iW  *>^  tix*  liii^  •!  ^  >^  iilmost  exactly  ei|iml  tu  {'  Ji pluM  the  <lii»- 
IMKV  llMt  <  Ih--*  tM>hiM-  ihf  It-ve)  of /I;  while,  un  the  other  harul.  wli«n 
tW  MIM  t»  ikt^i<)«'(t^l  the  (listniK'P  A  H'  is  ctjual  to  C  H  m'nmm  the  dii»- 
^«%v  v4M '  tvymit  the  line  of  J. 

tW  vwtbivl-^  of  nien-^nring  nnd  the  prectuitiunti  to  he  taken  are  the 
«MMf»  »>  tit  iKr  i'A:M>  of  fmctiire  and  have  been  elsewhere  eoubidered ;  and 
lylmi^i^ltiiltlr  of  ihe  previous  existence  of  iiKvmnietn'  of  the  limlM,  of  a 
^||||^flMr«  inllirir  len^rth,  hns  also  been  deM-rihed.     (Kracttiree,  p.  4U.) 

%f$^  of  HobUlty.  In  iilniost  every  disluinitioii  there  i^  ;t  [xtt^ition 
^kMl  i<«  oluiniclerisiii' of  it  and  which  the  timh  tend»  Fi)H)nliineoii»tlv 
V  H'MUnie  iiiid  ivliiin,  even  nritler  muestliei^ia.  'VWxf  jHi.i'itton  depend:) 
Mth^T  ujvtn  the  tentsenes^s  of  li^ament.'<  and  nnturn  )iortiun:j  of  the  <'U|i- 
Kute  llutn  ii|Mm  the  mni^cje^,  ulthotigh  the  latter  hy  hein^  alreuily  ovcr- 
•ln't(<he«l  ninv  ai<i  in  liniitiii^'  niolimn  or  eliiin^e  of  |H»'Uion  in  eertiitn 
iK^vliou-H.  rin'  heiiil  iif  the  Imiie  takes  np  a  new  ]iositton  at  wtine 
dutmuH"  from  il.-«  normal  one  and  then-  (.•ilabliHhe.s  a  new  ci-ntn?  of 
mntion  fur  the  llmh;  eoiiHeonently  the  ligiimentjs  on  the  !^i<]e  op{>ortiic 
ttut  tuwani  which  the  head  Imr?  been  di^^pjuceil  arc  put  upon  the  siretrli 
tl'  the  attempt  ih  mmle  to  move  the  louer  jmrt  of  the  l)ono  in  the 
tame  dirwtif>n,  and,  niile:^'^  torn,  tix  it  at  un  an^rle  with  the  other 
bone  to  wliieh  they  are  attaeheil  (Fij;.  25.S).  The  bone  can  be  moveil 
lowanl  (he  atluebnieut  of  the  imtoru  ligtimeut  but  not  further  away 

I^MU    it. 

Sinn*  the  linntntion  of  motion  has  it^  principal  vawirv  in  the  jion- 
nniHcidar  tttnictures,  it  eaimot  be  entirely  rcmovcil  by  aiue^'lhesia,  but 
Mieb  ndtlitioiud  limitation  a.s  may  l>e  tine  to  etmtmclion  of  the  niu-^cles 
oxeitinl  by  the  fear  of  |»Hin  ran  Iw  thus  rernovetl,  nnd  whenever  tbo 
fixtly  of  II  limb  is  use<l  ui*  nu  elemeut  in  nmkin^  ihe  dia^no.<<is  the  part 
taken  by  the  nniselej*  in  itH  pnKluetion  should  be  determined.  The 
(liajfiio^tio  formula  itnmetimes  i^vcd  that  abnormal  Hxatioii  ih  oharac- 
tf>riHttc  of  disloititioiis,  and  ubnonnal  mobility  of  fraetnrc's,  is  a  [urtial 
statement  that  mav  1m?  misleading,  for  in  fracture,  or  even  in  c*»ntusi(m, 
near  u  joint  complete  fixatitm  may  be  eR'cctc<l  by  the  nnmele^,  and  ia 
diAltK'ation  with  extensive  laceration  of  the  eunsule  and  li^ments  (he 
mnj^e  of  motion  may  !«  very  wide,  and  in  all  it  ia  generally  free  in 
nonic  direction. 

A  therapeutical  fact  that  may  often  be  of  im|K>rtance  is  to  l«'  d<-<]ucnl 
fitim  the  fact  that  the  dtstucatitiu  mut^t.  in  intHt  i':i4«t*,  have  taken  y\iu'it 
when  the  limb  wn*  in  ime  of  the  jMittitionr'  in  whieh,  while  Htill  ilishv- 
oatoil,  it  is  shortened — that  i«,  one  in  which  the  lli^tJin^•^.•  fr»im  its  normal 
oppff^ing  articular  surface  to  il.'i  lower  end  in  les^^  tfiau  thai  between  the 
oonvKitondiuf;  poinli^  of  the  opposite  limb  in  a  nimilar  piHition  ;  by 
rephuTini;  the  Hmb  in  the  {wisition  it  occupied  when  the  dii*lueation  look 
plan'  thf  first  step  in  riiluetion,  that  >>f  brin>ring  the  head  of  the  Ume 
opjMisiie  the  rent  in  the  eupsule  Ihnin^b  which  it  luis  cscaixMl  and  relax- 
ing the  Hofl  jiarth,  it*  taken. 


SYMPTOMS  Ayo  DiAayosis. 
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Crepitus.  A  w»nd  or  aeuKatiun  wuucwlmt  rt*>>i.'iiililiiig  llio  c-rupitus  of 
a  rraclure  is  oci-aj«i<>iiiillv  pt'rrcivtMl  wliilc  a  ilii^ldcatt^l  limb  i«  Ikmii^ 
hamlliil.  It  may  \>e  tiie  rtii)  rn-pitiiH  of  a  tVarturc  aiToinpniiying 
the  Jislocatiuii,  or  merely  the  rrutiiig  of  the  head  of  the  bone  against 
the  edge  of  the  [K'rivtsteiiiii  of  the  uther,  or  again^l  a  fibrous  baud,  or 
even  (it  is  aaid)  agiiiuat  a  blocKl-elot. 


Subjective  Symptoms. 

Pain.  The  oaiurreuce  of  the  dii:>lot:»tiou  is  iniiuediately  followi-^l  by 
nliarp  |min  in  the  region  of  tiie  jt>int,  which  may  gradually  ilimiiiish  or 
may  eonlinue  for  some  time  with  unalKited  H?verity.  In  the  funncrcnsc 
it  i^i  pivsuntnbly  due  in  gn-ut  jKirl  to  the  lueemtion  and  bruii^iug  of  the 
ti'L-'Uea ;  in  the  luttcr  to  llic  teut^ion  of  thor^'  |mrt.s  that  liave  not  yielded 
to  tiie  Htrain.  In  the  former  case  the  pain  is  not  materially  relieved 
by  reduction  ;  in  the  latter  it  immediutelv  disappears  when  the  bone  is 
rciilored  to  its  place.  In  addition  lo  tln^  |>ain  atMtut  the  joint,  there 
may  also  he  tingling  or  numbness  tbrongh  the  limb  In  eftn.-^'i|UeMee  of 
jin-syiire  upon  the  largi-  nen'e  trunk.'-. 

Loss  of  Function.  Inability  to  use  the  limb  \s  ordinarily  enniplete, 
and  is  due  jiiirtly  to  the  fixation  created  by  the  changed  relations  of  the 
bones  and  |KirtIy  to  the  juiin  wliieh  movemenl  cau.-H's.  Tliere  i8  noth- 
ing eliuraeteristic  in  this  symptom,  ninee  it  is  preai?nt  also  after  fnurture 
an<l  even  after  a  severe  eontution.  Knrlhermore.  it  is  sometimes  absent, 
nr  preM>ut  in  no  >itiglit  a  degree  that  the  jtatient  euntiiuics  to  n.sc  the 
limb,  eonwiouit  only  of  some  slight  jiain  and  of  a  certain  ii>conve- 
nienee  or  lack  of  freedom  in  its  use. 

Historr.  The  history  of  the  aise  includes  the  cliaracler  of  tlte  vio- 
h*nee,  the  ]K«itiou  of  the  limb  at  the  moment  of  the  areident,  p<jssibly 
the  |K'reeplion  by  the  patient  al  that  moment  of  a  s«jund,  of  thi-  sen«i- 
tiim  of  displa4^'mrnt,  and  the  history  of  any  previou.-  injury  to  ()r  dis- 
ease of  the  jiarl  ur  of  the  opjwsite  limb  so  far  as  it  nuiy  affect  its  use 
for  the  purpose  of  rompariaon.  It  is  well  to  obtain  thin  histuiy  before 
pmreeihng  to  the  direi't  examination  of  the  limb. 

There  mn  be  no  nneertniniy  as  to  the  main  fact  if  the  relations  to 
each  otiier  of  the  articular  endn  can  be  made  out,  and  the  ^ul>rl.■^m 
fihonld  not  n'st  ^intent  with  Ipks  than  tbi^  when  it  can  |H»ssibly  be 
attained.  In  every  doubtful  caw  an  anaesthetic  ishonid  lx»  employwl, 
and  among  the  doubtful  cases  are  those  in  which  there  is  the  p<.i^ible 
riK-xistence  of  a  fni(*ture  either  of  a  portion  of  the  articular  surface  or 
of  the  entire  breadth  of  the  Ixjne  neiir  the  jr>int.  The  latter  fonn  of 
fracture  it*  itself  the  one  with  which  a  di^lix-uliim  is  most  fnxpientiv 
rimfoundcd  ;  either  may  \ic  tnistJiken  for  the  other  ;  and  in  any  .•^ticli 
case,  ever)'  eftbrl  .should  be  made  to  determine  the  exact  position^!  occu- 
pied bv  (be  ends  of  the  bones. 

In  dislocations  n>n)plicated  by  fracture  of  portions  of  the  articular 
iiurfuce  or  of  tnlierosities  to  which  mnselesare  attached,  the  eoi-xi.^teni'e 
of  tbe  fracture  is  often  iticupublc  of  demonstration  anil  can  culy  tx^ 
anspcuted  liecause  of  the  facility  with  which  the  disloioition  recurs  after 
rttlurt  ion. 
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Such  complications  as  injury  of  a  main  bloodvessel  or  nerve  will  be 
readily  recognized  by  attention  to  the  characteristic  symptoms  to  which 
they  give  rise. 

Finally,  it  should  be  remembered  that  the  most  experienced  and  care- 
ful surgeons  have  sometimes  remained  in  doubt,  or  have  denied  tlie 
existence  of  a  dislocation  which  the  subsequent  course  of  t^e  case  has 
shown  to  have  been  present,  and  the  charity  which  the  critic  may  him- 
self so  soon  need  should  be  cordially  extended  to  others. 


CHAPTER  XXXII. 


COURSE  ANU   PKOGN08I8. 

If  the  dislocation  is  promptly  reduced  aud  no  complic&tionii  arc 
prc'hcDl,  tlie  roiirse  in  t^imple  aiid  the  pni^iiosiM  favunible.  Tlio  8\voll- 
\ng  and  pain  subside,  nnd  the  pjitient  is  soon  able  ugnin  to  ti-*e  the  limb, 
althittigh  u*<ually  with  some  limitation  of  the  range  of  motion  and  with 
pain  when  thew  limits  are  rearJied,  Thitf  Might  iliHaliilily  may  pprsi»<t 
for  weekn,  or  even  months,  especially  in  those  who  are  constitutionally 
prone  to  arthritic  complications.  I  have  kuoM'n  a  robust,  thoroughly 
healthy  man  to  din^lot^ite  his  .shoultlcr,  the  dinhx-ation  being  i^o  ^Itglit 
tliat  it  was  immKliately  reduced  by  accidental  traction  on  the  arm  and 
he  was  able  to  use  the  limb  without  a  day's  intermission  ;  aud  yet, 
three  months  aAer  the  accident  he  watt  unable  to  lift  the  elbow  in 
abduction  to  the  level  of  the  shoulder,  and  could  not  carry  his  tuuitl  to 
hiii  hi[>-|HK-kct  without  causing  duibidcrable  pain. 

If  the  inflammatory'  nauTtiim  i.-4  inon'  severe,  the  pain  and  swelling 
are  greater  and  more  proloncetl,  and  the  limitation  of  movement  may 
become  permanent  through  tue  formation  of  adhesions  or  the  conden- 
wtion  and  thickening  of  the  |icri-«rticular  hoA  parta.  It  is  very  exccp- 
tional  for  this  process  to  go  on  to  suppuration. 

If  the  disartictdatiou  is  i'om[>ound,  it  may  follow  either  one  of  two 
coaree^ ;  either  it  in  transformed  into  a  simple  one  by  the  prompt  union 
of  the  wound,  or  suppuration  ensues  aud  the  patient  is  exposed  to  all 
the  accidents  of  a  deep  suppurating  wound,  rendered  all  the  moreexten- 
nive  by  its  continuity  witli  the  interior  of  the  joint.  In  the  latter  caw 
the  remdt  la  rcrtjtin  to  be  marked  by  much  functional  di.<a,bi]ity^  per- 
haps by  total  la-t;  of  mobility  in  the  ji)int. 

Other  c<:implications  add  to  the  otherwise  uneventful  course  of  a 
simple  disl(H!ation  the  feature*  peenliar  t()  theraM'Ives;  thu.s  injun.-  t<» 
a  nerve  may  l>e  followe*!  by  temporary'  or  |K'rn)anent  imndysis  of  the 
muscles  or  loss  of  sensation  in  the  region  .^Mipplicd  by  it,  or  by  a  long 
train  of  syraptiims  indiaitiug  an  u><«'ending  neuritis.  And  injury  to  a 
main  artery  may  be  followe*!  by  gangrene  of  the  liiub,  or  by  the  forma- 
tion of  a  traumatic  or  encysted  aneurism.  Thce«.»existenee  of  a  fracture 
of  the  neck  of  the  bone  creates  a  condition  which  for  a  time  predomi- 
natnt  over  the  dislocation ;  if  the  latter  is  promptly  nnhiced  the  rswe 
follows  csscntiftlly  the  course  of  a  fracture;  if  it  cannot  Ik*  at  once 
reduuc<l  Llie  cour.-*:  at  first  i.s  still  in  the  main  that  of  a  fracture,  and 
8ulji*e<|uently  that  uf  an  old  dislocation. 

The  fracture  of  a  jtortion  of  the  articular  etige,  or  of  an  apophysis, 
ir>  habitually  followed  by  no  symptoms  peculiar  to  itself,  except  in  some 
coHes  a  marked  teudencv  to  recurrence  of  the  dislocation  after  it^  rtnlur- 
tinn,  and  this  temlency  may  (kcrsist  thmughout  life. 

Kxcluding  thc.<*e  <«mpIications,  the  prognosis  in  u.«imple  dislocation 
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of  a  limb,  quoad  ritamj  U  eniiiieiitly  favorable ;  tlie  prognoaii  vitli 
repini  t<i  the  restoration  of  fonii  and  fiim-tioris*  tlep**nds  upon  the 
rcuiK'iblenvss  of  tlit*  dUKK^tion,  am)  iliir*  i^  iilVec'to^l  Uy  tiic  clian)rU*r 
of  the  joint  and  of  tlu:  injury,  by  euiiipli(.ationi«,  and  by  tlie  time  that 
liaA  clapiseil  sinoe  tlie  injurj*  was  reifiveu. 

The  principal  obstacle  b>  the  rffluction  of  a  dislocation  commonly 
lie^  in  the  U^n^'ion  of  the  untoni  jiortion  of  the  capi^ile  and  ItgnmentA, 
but  K{H.vial  dlHietiltie?*  may  arise  from  the  relations  of  the  di^plai-ed 
Iwue  to  the  capsule  and  to  various  mn^lcs  and  teudoni.  'I'he  eujHUile 
nuiv  ttlip  in  lietween  the  head  of  the  l>one  and  the  cavity  it  hoii  left, 
and  create  an  obstacle  (by  it^  intcqio«ition)  that  cannot  be  removed  hy 
manipulation  or  traction  of  the  limb,  or  ita  torn  eilge  may  he  drawn 
ti^;htly  about  the  neek  of  the  (tone,  as  in  common  at  the  mL-tai^rj)o- 
phaLin^eal  joint.  The  cases  in  which  the  former  hapih'n.*  are  thiiM^ 
in  which  the  capsule  is  freelv  torn  at  or  near  its  attachment  to  the 
humerua  or  femur,  and  in  wliicli  tlie  head  of  the  bone  is  di^phlced 
entirely  to  the  ont>4t(le  of  tlie  cap»nh>. 

The  greater  the  length  of  time  since  the  occurrence  of  the  di}*loca- 
Lion,  the  greater  will  be  the  difficulty  of  re<hiction  ;  and  after  the  lapM 
of  a  iiertain  length  of  time,  which  U  different  in  different  causes,  mluc- 
tion  become-s  impossible.  The  caudc  of  this  difticnlty  has  been 
duMrribcd  iu  Chapter  XXX. 

The  |>eriod  at  which  a  dii^location  is  to  be  deemed  uufit  for  reduc- 
tion cannot  be  positively  ^late^l ;  it  varies  with  different  jotntit  and 
dif}ert!nt  (slscs.  Speaking  generally,  it  iri  alwut  two  nionth.'i  fitr  the 
larger  jointM,  but  it  is  not  prudent  to  iiHHunie  tliat  any  di^IiK-ation  which 
Ims  remained  nnreiluced  for  a  shorter  periotl  than  two  months  is  re- 
ducible, or  that  every  one  that  is  older  is,  therefore,  irreducible ;  for  in 
the  former  ciLtc  we  may  be  led  to  apply  an  amount  of  Airce  that  will 
prove  ditsaMtroUft  and  in  the  hitt<^r  diNihilities  tliat  are  amenable  to 
treatment  may  l>e  left  nnrelievc^l.  A  better  guide  is  to  be  fuund  in 
an  examination  directefl  to  a.scertaining  the  changes  jinMhuvd  in  the 
parts  by  the  original  injur)'  or  the  disuse,  and  in  oin-ful,  judicious 
attCTlpIs  to  make  reduction.  The  object  of  thcHc  attempt-'  should  not 
be  Ui  n?ducc  the  diHlfKatiim  at  any  cost,  but  to  reduce  it  only  if  the 
reduction  can  Iw  accomplished  by  moderate  force  and  without  gmve 
lacerations.  And,  indeed,  I  am  convinced  that  in  a  doubtful  case  it  is 
belter  to  rx|>ose  the  Immic  by  incision,  and  divide  the  obftmcting  tissui^ 
with  the  knife,  rather  titan  blindly  to  niptiirc  them  by  the  appHc^ition 
of  n  force  whose  action  cannot  \>c  intelligently  directed,  aii<l  whose 
effects  cannot  be  certainly  foreseen  and  controlled.  That  the  wnming 
is  Htill  nmnled  is  shown  by  (he  re<'ent  (1897)  death  of  a  juitient  in  the 
New  York  Hospital  after  an  atlemj*!  to  mluce  a  di-iKH-jition  of  the 
shoulder  of  six  weeks'  standing  bv  Inunioii  and  nuuiipuhitioii  whieb 
rnptnnMl  the  axillary'  vein  anil  br(»ke  the  third,  fiiurth,  and  fifth  ribs. 

Encouragement  to  attempt  re<luetion  even  when  the  dislocation  lias 
renuiimil  unreduced  for  a  period  luucli  longer  than  that  of  two  months 
almve  mentinnetl  is  furnished  by  not  a  few  recordeil  aLses  in  which  it 
lioji  been  completely  ftucccnsful;  instances  will  be  given  in  the  follow- 
ing cliapter. 
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TREATMENT. 

SpootAneona    Reduction — Ob<itmclo«    to   K<Hluction— Ana>8th«tiB— Metlioda  o( 
Reduction — Old  l>i<ilocHlionfl — AfWr-Ireatmeiit— llsbtluul  Diitlucation. 

As  a  rule,  to  which  there  can  l>e  very  few  exception;*,  redurtion  of 
a  disloc-ation  shoiiltl  he  attempted  at  the  earliest  opportunity.  The 
possible  exceptions  ure  uises  in  which  the  inllunimatorv  reuctiun  is 
ureatly  ver)'  great,  and  in  which  it  may  be  anticipates!  that  tlie  aihli- 
tioniil  violence  inflicted  (hiring  rc<lnction  woidd  dangerously  increns* 
it.  But  even  in  such  cases  it  would  be  well  to  make  gentle  eOorts  to 
reduce  under  ether,  and  to  postpone  llie  nxluction  only  if  thcw  cfToris 
proved  unavailing. 

Spontaneous  reduction,  is  the  term  applied  to  that  which  takes  place 
withuut  the  intentional  intervention  f»f  any  external  force.  It  may 
lake  place  while  the  {latient  is  asleep,  through  the  action  of  the 
attached  nmM.'lc^  or  tlirough  sonic  cluincc  violence,  or  by  a  fall  or  u 
audden  niovemenl. 

Spontaneous  reduction,  witliout  the  aid  of  external  force,  has  fol- 
lowed shortly  after  attempts  to  retluce  which  have  been  unsnwcKsfnl 
hut  which  may  Imj  thought  in  have  made  spontaneiius  reilucliuu  i»o»- 
sible  by  rupture  of  adhesions,  or  laceration  of  the  tissues,  or  fatigue 
of  the  muscles.  This  variety  was  termed  conatcuthe  reduction  by 
L^veill^,  and  the  term  was  adopted  by  Malgaigne,  wlio  aiiplietUt  both 
to  i!ases  in  which  sprmtaneous  reduction  takes  place  alter  complete 
failure  of  tlie  cHortji  to  reduce  and  also  to  those  in  which  an  im-om- 
plctc  rcihiction  spontaneously  l)ccomes  er>niplcte  i>r  is  gnuhi:dty  made 
complete  by  prolonged  action  of  some  force  applied  by  tlic  surgeon— 
such  a»  pressure. 

The  obstaclss  to  the  re<luction  of  recent  uncomplicated  dislocations 
arise  from  inflammatory  swelling  of  the  soft  |>aris,  muscular  contrac- 
tion excited  by  ])ain  or  the  fear  of  |iain,  tlie  inexten^ibility  of  uutom 
portions  of  the  cajtsule  or  ligaments  of  the  joints,  the  intcr|)ositit»n  of 
portions  of  the  capsule  betw^ecn  the  head  of  the  Kme  and  its  cavity, 
and  tJie  bizc  and  position  of  the  rent  in  the  cafMule.  Not  all  of  these 
are  present  in  ever)'  ca.se,  and  they  vary  in  im|)ortanc«.  For  a  long 
time  the  nmsc>les  were  dcenicl  the  most  im|K>rtant,  but  ol>servation8 
and  experiments  U{>un  the  uiilaver  carried  on  at  alxjut  the  .«amc  lime 
liv  jsevcnd  different  jhtsoms — Gunn '  in  I85I,  (iell^'and  )iigehjw'  In 
ttftflfStrvubelMu  18(J2,  and  JiuschSn  18^3— lixed  the  attention  of 

*  Gonn :  PeulnMitftr  Jourual  of  Hi^icini).  July,  1AS&,  p.  7!. 

•OcUtf:  ArcbivMK^u^nUodeMM,  AprU  wid  Mfty.  ISOl. 

"lUgclow     Thn  lliri 

*8lmibcl:  VkrttUii>>re«-linrt  fSr  prahL  llcilkundp,  ItJtt!,  ToL  IL  |».SBl 

'  Ihuab  :  Arcla.  (tir  kitn.  llunitf  Ic,  1H63,  p,  1. 
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surgeons  upon  the  relntinns  iMttwepti  tli«  bone  and  the  cap^iule,  showed 
tlie  nuturc  ami  iin|K>rtunce  of  tiie  opposition  commonly  orfV-rwl  l»y  tin*  Lit- 
ter, and  c*!-lJii>IislKd  tin;  \mr^\A  of  treatment  by  systenmtic  niaui|)ulatiuu. 
An  not'ount  hiw  already  Invn  given  of  tlie  mrt  played  by  lb**  untoni 
portion  of  the  c-upsiile  in  determining  the  poi^ition  aA.tnn]cd  by  the  linil>, 
a  iwrt  so  important  that  in  "  regular  "  dislocations  (the  term  given  by 
Bigelow  to  tbose  in  which  the  rent  in  the  capsule  is  only  )>artial  ancL 
occupies  a,  <M>rtuiu  detinitc  place  m  it)  the  muscles  surrounding  the] 
joint  niay  all  be  divide<I  without  tlu'n4]y  nuHlityiug  the  po^^itiuu  of 
the  limb  or  increasing  its  range  of  Diction.  At  the  hip  ihe  jxirtion 
wiiieli  remains  untorn  in  all  the  typical  forms  is  the  anterior  {lortibn 
or  Y-ligament ;  at  the  shouliler  it  is  the  thicker  anterior  portion  form- 
ing the  so-called  tximoi-hnmeral  IiganK>nt.  It  is  more  correct  to  itpeak 
of  the  ob}>tacIe  offertHl  to  reduction  by  this  untorn  |K>rtion  of  the  cai>- 
eiile  ai4  an  obi^tacle  not  to  reduction  in  general,  but  only  to  reduction 
by  certain  methods,  for  when  proiHrly  managed  it  offerM  no  op|K>nitionj 

and  may  possibly  even  l>c  of  assistance.  It 
may  be  compariKl  to  the  link  of  a  sleeve- 
button,  which  in  ^>nie  poHitiouH  abtwlntelr 
prevcut-s  i}]c  button  from  passing  buck 
thi*ough  the  button-hole,  while  in  otbcr 
pfir*itions  tlic  passage  is  easy.  Thiw,  if  the 
head  of  the  bone  is  lodgtAl  behind  a  pro- 
jtKiting  jmrtion  of  the  rim  of  tlw  artictila- 
tioii,  the  ligament  (Fig.  259)  in  Ichk',  and' 
traction  in  any  direction  which  tends  to 
tH.Miur.tte  its  {K>int.<<i  of  atlacbmcnt  is  cfVectu- 
ally  onpoMi)  by  it ;  i>ut  if  t\\v^^  points  arej 
brouglit  nearer  together  by  moving  the 
Ahuft  of  the  bone  in  the  direction  indit^tcd 
by  the  arrow,  the  ligament  is  thereby  rc- 
laxi'd  and  its  op[H)sition  t'l  the  movement 
of  the  head  of  the  Imjuc  toward  its  cavity  annulled.  The  jtosition  of 
the  untorn  portion  fif  the  capsule  nr  ligament  must  l)e  inferred  from 
the  posture  of  the  limb  and  the  directions  in  which  motion  is  strongly 
opposed. 

In  "  irregular"  dislocations,  tho^  in  which  a  characteristic  attitude 
is  not  lakcn  by  the  limb  nn<l  in  which  the  mobility  is  marked,  thew 
difference?  are  due  to  cxtcti.-.ivc  rupture  of  the  cajisnle ;  and  thi^,  by 
removing  the  restraint  imp<kseil  in  other  cumv  by  the  nntoni  |Mirtion 
of  the  isiiutnle,  makes  nnluction  remarkably  ea^y  witliout  much  atten- 
tion to  the  iM^sition  in  which  the  limb  is  held  during  the  attempt. 

In  addition  to  this  op|H3sitifm  to  movement  or  tnuiion  in  certain 
din'ctions.  the  cnpAule  may  offer  other  obstacles  arising  frtim  the  form 
and  |»«>sitiuu  <if  its  rent  anil  fn»m  iU  own  intcr[MK4ition  iH-twccn  the  head 
of  the  l)one  and  the  cavity  in  which  the  latter  is  to  be  replaced.  Tlw 
tearing  of  tlic  capHule  is  cauwd  by  the  pressure  of  the  lioud  u\vm  it, 
oonseqiiently  the  rent  is  on  the  side  toward  which  the  head  tsdtsphicc4l. 
and  it  may  l>e  longitudinal  or  transverse  at  citticr  attachment,  or  prcH-nl 
a  combination  of  the  two  forms.    In  order  tliat  cither  of  th<«e  olistaclua 
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should  be  prcficnt,  it  is  neoessar)'  that  the  head  uf  the  Iwne  should  have 
pttiiHed  fiitiri'Iy  thruii^li  the  rent — tliat,  in  Diher  words,  itA  ditfpliu^cnient 
nhould  b*!  iimrkwl.  Aw  the  rent,  under  tht-s*-  circutufitanceH,  is  lur^ 
enoiij^h  to  allow  the  liead  to  jtoss  out  through  it,  it  is  large  enough 
tu  ullow  it  U>  Ih*  hruught  back  through  it  iT  it  is  not  made  too 
immiw  and  its  slides  too  tense  bv  tractiou  upon  them.  The  efietrl  of 
tructiou  to  narrow  the  oitcuiug  can  tx>  denionHtmteil  on  the  cadaver 
{Stppubel,  lor.  eit,,  p,  70)  by  produeinp-  a  sulx-oracoid  dislocation  of  the 
hunienis  or  an  ohtumtor  or  isclnatic  dislocation  of  the  fpinur,  exposing 
the  region  bv  removal  of  the  muscles,  and  then  making  tmccioa  in  the 
extended  piK^ltion.  A)4  tlie  capsule  is  made  t<-niu>  the  8idei<.  of  tlie 
longitiidiiud  nurt  of  the  rent  are  drawn  together,  and  their  Intend 
depuration,  which  alone  would  allow  the  globular  he:id  of  the  b{)ne 
to  pass  back.  Is  prevented.  The  mim^wne?^  of  the  gap  is  at  once 
relieve<l  by  changing  the  |H>8ili(>n  of  the  Hmh  in  euch  a  manner  as 
to  bring  the  points  of  attachment  of  the  capsule  m-arer  logi^tluu-,  and 
the  transverse  portion  of  the  rent  cau  be  lengtliennl  by  rotating  the 
limb. 

luteriKitiiition  of  the  cajittule  between  the  head  and  ittt  cavity  may 
exist  whenever  a  seoondarj-  di«phu*eraent  has  succeeded  the  primary 
one  and  the  head  ha»  moved  from  the  point  at  which  it  escapecl  along 
the  ouL-^idc  of  the  capitiile,  but  unless  the  eajisule  has  Ikvu  so  torn  as 
to  form  a  flap  adherent  bv  its  lnusc  to  the  edge  of  the  articular  cavity, 
this  interjKwition  can  be  rea<lily  avoided  by  moving  the  head  of  the 
bone  Uick  to  the  |>osition  of  primary  disphK*enient.  If,  on  the  other 
hand,  such  a  flap  has  fornieil  and  has  fallen  lietween  the  articular  sur- 
faces, there  is  no  means,  f^hort  of  an  ojiemtion  that  directly  ex|>oses  it, 
of  certainly  getting  it  out  of  tlic  way  ;  it  is  attacheil  to  only  one  bone, 
and  consequently  cannot  be  a<!ted  upon  by  moving  the  other  or  cluinging- 
thc  relations  to  each  other  of  the  two. 

Swelling  of  the  i^ofi  [xiris  intcrfercji  with  riHluciion  by  increasing  the 
bulk  of  the  limb  within  the  fascia  and  thereby  mechanindly  op|M>sing 
changes  in  |K>>itiou.  If  it  is  very  great  it  may  be  proper  to  defer 
rMbiclion  ami  comlwt  the  swelling  by  rest,  cooling  lotioub,  and  press- 
ure ;  it  will  usually  subsi<le  so  promptly  that  the  loss  of  time  thus 
incurred  will  not  add  appreciably  to  the  diflSculty  of  reduction  when 
it  is  umlertakcn. 

Contraction  of  the  muscles,  provoked  by  the  tmumatism  or  the  fear 
of  iMiin,  uppo^'s  n?duction  by  preventing  the  pi-eliminarj*  changes  of 
jMiHitiou  and  neulmtizing  to  a  greater  or  less  extent  the  traction  that  is 
made  upon  the  limb.  It  may  be  overcome  by  gentle  and  hm^-continuefl 
Iniciinu,  or  forcibly,  or  by  ameitthesia^  or  it  may  be  avoided  by  taking 
tJiu  |Nitieut  umiwares  or  distracting  his  attention  at  the  critical  moment. 

AnxHtiiesia  is  far  from  Iwing  ne^-dwl  in  all  cases,  nnd  a«  then*  are 
ciTtaiii  dis*tuiiforts  and  even  dangers  in  its  use  an  a  I  tempt  to  roduee 
without  it>i  aid  -thould  usually  be  made,  in  New  York,  and,  I  think, 
in  moat  of  the  large  cities  of  the  United  States,  ether  is  habitually  use<! 
in  preference  to  chloroform,  and  although  chloroform  is  still  used  in 
Kuropo,  the  greater  safety  of  ether  is  almost  univcrtiidly  ndnutted. 
The  collected  cases  of  death  under  chloroform  apparently  provinl  the 
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correctness  of  an  opinion  quite  gencmily  held  thiil  iU  use  in  iliBloca- 
lions  is  e.s]K>ci;illy  iluiigerDim,  altlimi^h  nil  KitiHfactnrv  oxplnnatiim  of 
the  fact  Ikis  yethecn  gix'en.  Of  101  fatal  cases  collected  by  KnpiK-ler' 
between  iStJO  and  1876,  11  were  disbeatioiiH,  20  amputation.^  and  II 
uitenitiDtiH  u|K)n  tlw  eyes ;  of  134  catien  culleeteil  I)y  Marchand,'  17  were 
difilopjitions,  and  ir»  extmelions  nf  teeth.  It  is  not  always  necessary 
t<i  pUMli  the  use  of  ether  to  coruplcte  ana^thetiziition,  for  the  n>lnx:ttiiiii 
is  stttnetinies  sufficient  during  the  atape  of  primary  aiiffi»<the»ia  if  care 
h  taken  not  to  excite  the  patient  unduly.  Gentle  traction  may  be  niadu 
n|Hin  the  limb  a.s  the  an»»thetixatiuu  h  l)cgun,  and  its  direction  gnitln- 
ally  changed  <»r  meqjeil  into  llie  (icsireil  manneuvres  as  tlie  nius»*Tes  are 
felt  to  yield. 

Methods  of  Reduction. 

Since  the  natnreof  the  obstacles  to  reduction  haf<  \nxa  moi-e  correctly 
understood  the  methods  by  forcible  traction  have  been  so  far  sn|KThcile(I 
by  the  methods  of  nniuipuhittoii  that  they  now  i>os8CiW  only  an  histor- 
ical iuteqpHl.  They  ctinsistcd  esseutiallv  in  extension  (traction),  Ubuully 
in  tlie  line  of  tlic  dislocated  limb,  and  et)unter-extensi«m  to  bring  the 
head  of  the  lione  down  to  the  level  of  lis  cavity,  tbilowcd  tiien  by 
measures  of  "coaptation  "  to  fore*  it  into  place.  The  traction  waAl 
made  through  l>auds  attachetl  to  the  lower  segment  of  the  limb,  and 
iJie  force  wjls  exerted  either  directly  by  the  handt*  of  several  assititantd 
or  indirectly  through  pnllcvs  or  screws.  The  amount  of  force  sonie- 
tinie-s  exerted  by  the^  means  can  be  inferre<l  fnini  the  disastrous  ami 
even  fatal  conse<|uences  that  occasiouutly  ensuetl,  including  rupture  not 
only  of  muKcles  and  ItgamenU  but  also  of  the  prtnripiil  ner\'es  ami 
bloodvessels,  and  even  complete  aviilsinn  of  the  limb.  Suppuration 
of  the  joint,  followed  by  the  death  of  the  {Kitient,  mi  awldent  which  in 
now  very  rare,  w;w  formerly  ipiile  common,  and  in  very  many  of  the 
oases  which  recovered  the  recor<l  plainly  shows  the  violence  of  the 
reaction  an<l  how  narn)wly  the  |iatients  escaped  with  their  livpti.  The 
oocasion  for  the  exertion  of  so  much  force  an^w?  frf>m  the  faulty  direc- 
tion in  which  it  was  fre(|ucntly  apptie<I«  one  in  which  the  heaif  of  the 
bom!  could  not  Ik-  bnnight  down  to  the  level  of  the  tnivily   without 

f»rel!minarv  rupture  of  the  op|Kwing  soft  jwirts.  The  huMTatutn  cunsed 
►y  the  diiint-ulion  was  incrcnse<l  by  the  trfatment,  in  nnler  to  enal>lc 
tlie  bone  to  follow  a  oourw!  which  the  ligtiiiK'nts,  if  unlom,  would 
efTei'-tiiallv  liar.  The  metluKl  was  dinTleil  ngiiinst  an  obstacle,  iho 
resistance  of  the  muscles,  which  was  only  one,  and  that  not  the  chief,  of 
those  which  op|>os4il  reduction,  and  was  pursuetl  in  ignorunet-  of  the 
princi|Mil  one;  violeiKM!  was  i\m^\  to  overcome  an  <>bstach'  which  <'orrect 
nnittoniicjit  knowle^lge  would  have  enahletl  the  surgeon  to  avoid. 

It  must  not  he  undcrstoiKl  that  this  extreme  violence  was  exerted  in 
every  case.  In  many  the  traction  was  made  in  a  proper  direction,  or 
at  least  in  one  in  which  the  already  existing  hicenitian  of  the  capsule 
alloweil  the  iMnie  to  be  moved  ;  hence,  many  dislocaUonti  were  reuuecd 
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with  comparative  facility,  especially  those  of  the  8hoiihler  and  those  of 
the  lii|]  in  whirh  cnnHOirutivc  di»«plaoemcnt  hod  not  materially  rhunf^l 
the  posture  of  the  liinh.  and  in  such  casc«  tntctiou  was  u  pro|>cr  uieaii^ 
to  nverconie  the  opposition  of  the  muscles.  It  uas  in  sucli  caM!^i,  too, 
(hat  the  methodt«  of  rontintMuis  miKlerate  tnurtion  hy  Iudia-n))il>er, 
weight  {in<l  juilley,  and  su^jM^nsion  by  the  linih  ("  i»eiHlel-nietlimlc") 
were  surwKstiilly  employe*!,  and  will  atill  lie  when  it  is  desired  to  avoid 
rec«>urse  to  ttie  aid  of  antesthe^ia. 

As  long  ago  as  in  the  time  of  Hippocrates  (lifth  i<entiir\-  B.  c.)  it 
haii  liTi-n  known  that  simie  diiihKmtionit  of  the  hip  <v)uld  \w  re:i(iily 
rtnluetMl  Iry  niaiiipulalion  Mithout  the  aid  of  violent  traetion,  niul  (inlen 
(second  century  A.  I».)  had  iwiutctl  out  tliat  the  head  i>f  the  hone 
should  l»crf!turned  tit  iU  cavity  along  the  route  hy  winch  it  had  rwapiil, 
yet  these  sn^^slions  renuiineil  unknown  or  unhee<Ieil  and  the  practit'e 
of  lair^rt',  as  rcgani?  dislocations,  ap|»cnr9  to  hnvc  heen  not  only  incf- 
fcctiud  to  relieve  iu  a  large  pn»|)ortion  of  cahes,  hut  alstt  chnmcteriKC<] 
by  dense  ignorance  t>f  their  psithology  and  by  the  cnidest  nutionit  of 
the  ntorljanicnl  effects  of  the  nu-aiis  by  which  their  rctlui-tion  was 
attempted.  Thus,  among  the  metbiHls  in  vogue,  according  to  I'elit, 
for  the  reduction  of  dislocations  of  the  shoulder,  at  the  l)eginning  of 
the  eighteenth  century,  were  those  of  the  door  or  Iwlder,  the  bar,  and 
the  amhi.  In  the  former  the  [mtiVnt  W!i»  niaile  to  stand  u[H>n  a 
rtool,  and  the  dislocated  arm  wu«  hmught  over  the  top  of  a  door 
or  u  rung  of  a  ladder  so  thai  the  latter  occupied  the  axilla:  then, 
while  an  astiistant  graKpe<l  the  wrist  and  drew  it  directly  downward, 
the  stool  was  taken  away  and  the  patient  left  suspended  until  the  sur- 
geon pronotnin-d  the  dislocation  reduced  or  abandoned  the  attempt.  In 
olJier  a\f*'~  the  patient  was  liftcil  fnnn  thcgn>und  u|Min  a  luir  supftorted 
on  the  >hnnlders  of  two  men  and  passing  under  his  axilla  ;  or  a  large, 
strung  man  sci/c<I  the  iiatlent's  wrist.  plaec<l  his  own  shoulder  under 
the  axilla,  ami  then  suddenly  stniightening  himself  raiseil  the  i>ntient 
frt>m  the  ground,  at  the  same  time  droning  the  arm  down  forcibly  lu 
front  of  hmiself.  The  mHhod  of  the  href,  so  strongly  reconnnended  by 
Sir  Astlcy  Cooper^  was  also  employed  by  them,  and  sometimes  witii 
euccess. 

The  iiiiihi,  an  instrument  invented  by  HipiKK^nites,  was  als*>  iu  favor; 
it  non«sted  of  two  oblong  pieces  of  wood  jctmwl  tiigether  at  the  en<l  by 
a  hinge,  of  which  one  was  placed  vertically  against  the  side  of  the 
pntient,  the  hinge  prea-*-*!  well  into  the  axilla,  the  other  under  the 
arm  in  the  iH)sition  of  hortnmtal  alKluction.  The  arm  wa?  tlw-n  firndy 
seour<'il  t»^»  tlic  latter  piece  and  forcibly  ileprcss^xl. 

As  the  dcfe4Mivc  nHxlc  of  aclinn  of  these  methi»ds  became  more  gen- 
emliy  n«^>gnizc«l,  traction  by  the  liands  of  assistants  or  by  pulleya 
or  by  other  npftaratus  was  suWtituted,  but  although  this  was  an  im- 

{in)vemcut  niH)n  its  Imrliarous  pmleci^sMxrs  it  was  still  cmjiloyed 
tlindly.  anil  evitlcntly  was  often  incffci'lual.  There  an-  imlicatiims  in 
the  older  writings  that  the  [imctice  was  not  so  wholly  had  as  the  tearh- 
ing.  iJiat  hen-  and  there  men  were  found  who  not  only  appreciated  the 
imiHirlauce  id' the  direction  in  which  tniction  should  )h-  made,  but  even 
occasionally  n-duceil  dislocations  by  manipulation  alone,  htit  the  writer 
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who  seems  to  have  l»een  the  first  to  recc^iM  the  importance  of  the 
prineipk'  enUDcintcil  i^^  long  In-'fore  Uy  Galen  oi'liringiiig  buck  the  hcndof 
the  Imne  by  th<!  rdutculuiifr  whu^h  it  liiiil  escujHHliUtid  ufthu  jKisitiuu  to  be 
given  to  the  Hnib  during  the  attempt,  was  .leiin  i^Miis  Petit.  His  Traiti 
des  Ma/adU'M'iat  On  was  publisht'd  in  ITtiJ  ;  u  .second  edition  followed 
in  1723,  and  a  third  in  1741.  lie  clearly  [HiintiiHt  uiil  the  im-clmnicul 
dffccts  of  the  methods  then  in  n^,  and  the  necessity  of  first  hrinning 
tlK>.  hpad  of  the  b<>n<'  back  to  tJie  ufH>niiig  in  lliv  capsule  ihruu^li  which 
it  had  escaped  before  attempting  to  replnre  it  in  lU  cavity  ;  amf  he  drew 
from  observation  of  the  different  degrees  of  tenmon  of  the  different 
muKclcrt  infcremttiri  an  U>  the  jMfiiition  in  which  the  limb  should  be  pUtoed 
and  the  direction  in  which  tniclir>n  Khoiitd  l>e  made,  wliirli  wetv  of 
great  practical  value,  although  based  u]>on  notions  concerning  tho 
uhatacleH  that  opposed  reduction  which  were  inc^^mpletc  in  that  they 
took  no  m^couni  ot  the  untom  lignments  and  capsule  Tlnm,  in  dislo- 
cation forward  or  downwanl  of  the  shoulder  he  alHlnct^^il  the  elbow 
widely,  anJ  in  those  of  the  thigh  backward  he  flexed  the  limb  and 
then  clmngeil  its  p)t>ition  when  the  head  of  the  boue  had  been  hruuglit 
down  to  tile  pro|»er  level. 

Petit,  in  thus  d(-[>uriiug  from  the  practice  of  his  predeccsmra  and 
oontem|K)nirieH,  had  entered  iip<m  the  right  path ;  he  erred  in  not  fol- 
lowing it  far  enough,  and  his  error  anwe  from  a  too  limitcil  notion  of 
the  obstacles  to  l>e  overciune.  lie  noticed  that  some  muscles  were  tunsu 
and  others  were  relaxed,  and  he  sought  to  place  the  limb  in  a  piisturtt 
that  would  remove  these  (liffcrtmccs,  while  at  the  same  time  traction 
imtdc  in  the  direction  of  Its  long  axis  would  bring  the  hea4l  of  the  tune 
to  the  [K)int  at  M'hich  it  had  e.si:a|>eil  from  itu  cavity.  His  iraprove- 
menta  were  Bppreciat<<d,  and  hir)  practice  wn.<4  essentially  followed  by 
most  surgeons  until  within  the  last  few  years.  Yet  one  of  his  early 
fcuccefts*jrs,  Pouloau.'  in  a  \)a\H;r  emiKMlying  idea^  conceive<l  in  1749 
(w>e  loc.  cit.,  vol.  ii.  p.  2;17),  [Kjintcsl  out  the  defects  of  the  metliod  as 
applied  to  di^loi-atiuiis  i»f  the  hip,  and  sup]Kirtc<l  his  own  arguments 
and  modilicatioiiH  by  tlie  reconl  of  wvcr&l  sucw^Hses.  He  says  (p.  222) 
that  in  the  first  case  of  dislocation  of  the  hip  upward  and  outward  (on 
tlie  dorsum  of  the  ilium)  whicli  he  was  called  U|>on  to  treat  he  em- 
ployed Petit's  raeth<»<i  and  failed.  That  is,  he  nia<le  traction  with 
the  limb  somewlutt  flexe<l,  counter-extension  being  fumishe<l  by  the 
canvas  Imnd  of  Petit's  mjiehine,  the  centre  of  which  pressed  against 
the  tuberosity  of  the  ischium,  while  its  ends  lay,  one  in  front  of  the 
ntMlomen,  tiie  other  behiiul  the  buttock.  The  refleotiona  excited  by 
this  failure  UhI  him,  when  the  next  itise  presented  it&elf,  a  few  muuths 
Inter,  to  make  !n)cti'.<n  with  the  thigh  ncxc<l  at  a  right  angle,  and  the 
ellort  was  promptly  su('4-essful.  He  plai'4>4l  the  [uitieut  on  his  Iwck  on 
the  t1<ior,  laid  tfie  canvas  band  along  the  groin,  with  one  end  between 
the  thighs  and  the  other  on  the  outer  side  of  the  injured  hip,  flexed  the 
thigh  to  a  right  angle,  engaged  the  ends  of  the  bars  in  the  iM>ckels  of 
the  C4>unter-i'Xtcn<ling  I>tmd,  and  made  traction  ;  when  he  deemnl  the 
traction  suflicicnt,  he  gently  rotated  the  thigh  outward,  anil  reduction 
at  once  took  place.     Furthermore,  he  shuwe^l  that  the  re»*istant>e  t)f  tlie 
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muscles  was  due  tn  their  iiivnliintarv  contraction  and  ww  to  h^  more 
readily  and  safeU-  uvenxmie  by  prolongi*d  niodcmte  traction  lliuu  hy 
more  violent  hut  briefer  efforts.  Wv  t^yti,  (Kk-.  cit.,  p  22tj):  "  I  liave 
several  times  observe«l  that  it  i.t  easier  to  tem|>nrii9e  than  immediately 
to  overcome  the  resistance  of  these  muscles ;  so,  when  the  extension 
WH^ms  to  be  Rnfficient  1  maintain  it  at  the  same  |H)int  for  K>nic  time  and 
wait  for  the  reluxatiun  which  fatigue  must  bring  about.  It  is  then  t>uly 
nei-eiwary  to  proHt  bv  this  moment  of  inuctiuu  to  eU'et-t  the  reduction. 

Poiitt-flu'A  prnrtice  closely  resembled  that  which  reprt-scnts  the  appli- 
cation of  the  principles  of  the  modern  method  by  maniuuhilion.and  is 
identical  with  that  of  moderate  traction  upon  the  flexed  Itnib  which  is 
now  in  common  tise  and  is,  I  think,  pmerally  preferre*!  to  that  of  pure 
manipulation,  lie  flexed  the  limb  to  bring  the  liead  of  the  bone  nearer 
the  o|K>niag  lu  the  capsule,  made  traction  to  liil  it  to  the  level  of  the 
cotvloid  c^vitv,  and  then  tnrnetl  it  in  by  ontward  rotation  or  alHlurtiimt 
or  both,  lie  knew  even  that  the  traction  einild  sometimes  be  di!$pent^.'<l 
with  and  the  reduction  etlWled  by  manipulation  alone,  and,  iu  <|UO(iug 
duecesses  thus  obtained  by  Maisonneuve,  he  preilict^  that  a  simpler 
methiid  than  his  own  will  lie  found.  The  failure  of  hi-*  pmctice  to 
iH-i-imie  generaliwd  is  probably  due  to  the  influence  of  tradition  and  of 
the  authority  of  Petit,  reinforced  as  the  latter  was  by  the  great  advance 
he  had  made  over  the  practice  of  his  predecessors,  and  perhaps  to  the 
insiiflicient  publication  of  Touleau's  views.  The  paper  from  which 
the  atwve  quotations  arc  made  sp)H>arM  to  have  lieen  written  in  I74il, 
but  there  is  no  evidence  that  it  was  published  elsewhere  than  in  the 
posthumous  collection  of  I78.'i,  which,  consisting  of  diM-ounecteil  es.say8 
upon  various  subji-cts,  proluibly  had  only  a  limittnl  circulation.  What- 
ever the  canse  may  have  l»een,  the  result  is  beyond  question  ;  surgeons 
continued  to  reduce  dislo<nilions  of  the  hip  by  traction  with  the  pulleys, 
the  limb  W'ing  only  slightly  ficxeil,  ami  by  pressure  applieil  at  tlie 
upper  port  of  the  thigh  to  nH»ve  the  head  laterally  into  the  c:»vity.  Sir 
Aslley  Cooper  habitually  used  only  traction,  followeil  by  rotation  of 
tJte  thigh  hnrtini, 

I'rof.  Nathan  Smith,  of  New  Haven,  taught  and  practise<l  a  method 
of  reduction  by  manipulation  which  was  publislied  in  1831  after  his 
deflth,  in  his  Mt'tJiml  mul  Sun/u'al  MrmoitK,  edited  by  his  son,  Xatluin 
R.  Smith,  and  this,  Pntf.  Bigelow  savs,  "i^overw  the  ground  of  priority 
of  invention.'*     (See  (.'hnpter  LI.,  'J  reatment.) 

The  next  itublished  reiiignition  of  the  poKuibihty  of  reducing  a  di^ 
liM-ation  of  the  hip  by  manipulation  alone  was  by  I>i■sp^^s,  who,  in  l>CtA, 
commniiicJittHl  to  the  Soeiftf  Anatomitpie  of  Paris'  "a  new  method  «)f 
nilucing  dislocations  of  the  femur  "  by  flexion  and  rotation  outward. 
The  onlv  comment  it  excit«l  at  tin'  tinu*.  an-ording  to  the  n'<*<frds  of 
the  w^ciety,  was  the  mention  a  few  umntlL^  Inter  by  Pignf'  of  the  fact 
that  the  same  method  was  ^leMrrilM-*!  bv  Ite:ich  in  a  Trcatinr  on  Mnit- 
riii4',  published  in  New  York  in  IS:t;i,  and  was  there  siml,  on  the 
auUiority  of  Swe^'t,  the  "  niiliiml  iMtiie-setter,"  to  have  been  pnirtis4Hl 
by  the  siivagi*M  of  Nortli  Anierien.'     The  IVspr^s  incident  is  nuiinly 

*  Despra:  Itnll.  do  l»  Hoe.  ADsttpmi'iiir,  Septrmhcr,  183^,  p.  I. 

'  Hwnti  lOwSwMt.  ari***^  )'>  l^vv  Ikwii  »ii  IrrvKi'Ur  |inM-lit)(iiirr,  kikI  it  i*  likrl)  tliat 
bUaaMtloiMk  vrei  wbeu  kmiwTi.  w«tv  not  dvcuifi)  wurlhy  of  *cri«as  couudrrvtioD. 
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noteworthy  aa  Hlii>wing  how  completely  the  previutii^  suggv8tif>iir)  had 
been  forgotten  or  ovorlookc*!,  pven  by  I  oiiteau's  own  noiintrviin'ii.  It 
is  now  used  by  the  French  a.<  u  JListllication  for  s[>oaking  ui'  the  iiiL'thiKl 
by  inanipuhition  (a,l  the  hip)  a.s  the  "  yUthmlf  tie  l)<>*pri}n'* 

In  like  ninnner,  other  KurgcoiiH  Honght  to  nKKllfy  tlie  practice  ka 
rcgunied  the  shouMcr-joint,  by  advii^ing  tJmt  the  traction  should  be 
mnilc  in  difl'erent  directions  and  coinbineii  with  rotation  of  the  tinib. 
Of  these  the  must  noteworthy  arc  Motbc  and  Ijacour,  einoe  it  \a  with 
thi-ir  nnu^tice  tlut  the  manijHilatlve  methiHln  are  generally  thought  tu 
have  begun. 

The  earlier  manipulative  methods  were  cither  empirical  or  based 
U|>on  more  i»r  leas  incairrert  nutionu  of  the  nature  of  the  obstacles  to  be 
overcome  and  of  the  mechanirtm  by  which  tlie  result  was  to  he  obtained, 
and  it  is  only  sine*  the  |Mithology  of  tlie  ilifferent  dislocations  has  been 
better  understood,  with  n'fer<nice  eH|»ecialIy  to  the  |K)sitioii  of  the  rent 
In  tlie  (^ipHiile  and  the  iuHueHce  of  the  |)ortionH  which  remain  untorii, 
tliat  the  different  prooe<iures  embraced  under  this  method  have  been 
iiitclIigeDtly  deviiwd  and  executiHl.  They  differ  so  widely  in  their 
detJiiU  thiit  only  the  most  general  doseri])tii»n  cjin  be  jjiven  here ;  they 
consist  in  giving  to  the  Hmh  suctvssivc  positions,  by  which  the  head  of 
the  bone  is  first  brought  o|>|K>site  the  opening  in  the  citjumle  and  then 
into  \\a  tiavity,  and  by  which  tlic  opening  in  the  capsule  \a  made  lu 
gape  widely,  or  is  actually  enlarged  if  necessary.  For  the  accomplislj- 
ment  of  these  ends  the  limb  is  use<l  as  a  means  of  acting  u|k)Ii  the  cap- 
sule HO  far  as  it  reiuains  attached  to  the  bone,  and  the  heail  of  the  \hh\v 
is  made  to  take  its  sueoessive  positions  by  nttation  of  its  shat\,  or  by 
using  it  as  a  lever  which  finds  its  fixed  jioint  either  ii|>on  M>me  adjoin- 
ing pn)miiience  of  iHMieor  in  the  capsule,  or  by  moving  the  entire  limb 
in  the  direction  of  its  long  axis.  Combined  with  those  manipulations 
it  isoommouly  necessary  toemph>y  a  certain  amount  of  traction  to  over* 
tH>me  gravity  or  such  resistance  w^  i«  offere<!  by  the  muscle*^. 

It  rests  essentially  u|H>n  an  anat4»mic:il  and  |mthologioal  basis  con> 
usting  of  two  parts,  the  |>ositioii  of  the  rent  in  the  cafwule  ami  the 
resistance  of  the  untorn  portion,  and  depends  for  it#  knowlwlgo  of  thc»^» 
two  fuctore,  in  any  given  case,  mainly  ujion  the  position  occupied  by 
the  limb  and  the  limitations  of  the  movements.  Resistance  of  the 
ninsch's,  when  prc-wnt,  is  overromc  by  anajsthosia  or  by  traction. 

Such  traction  as  is  nxjnired  is  made  hv  the  humls  of  the  surgiHin  or 
of  au  assistant,  or  by  the  weight  of  the  *!eiH;ii<lcnt  limb,  or  by  the  yvii- 
longi'd  action  of  an  elastic  band  or  of  a  weight  siispende<l  over  a  pulley. 

/>>n//mioiM  trficiion  6v  Itidta-nthber  bamts  was  introduced  by  Ix^roe 
and  Onimus  while  internes  in  the  Paris  hospitals,  186.1  to  1866,  and 
ailviHsited  by  them  in  a  pajwr  published  in  I86S.'  They  reoogniy^d 
llmt  their  object,  the  fatigue  of  tlic  opposing  muscrles,  could  Iw  erjually 
well  accomplishc^l  bv  weiijlit  and  pulley  or  a  steel  spring,  but  they  gave 
tlic  pn-ference  ti)  Inflia-rnKber  because  of  the  eat*  with  which  it  conhl  be 
u«kI.     Their  reported  cases  are  dislotvtions  of  tlic  slioutder  and  elbow. 

The  method  of  appliration  in  dislocations  forward  of  the  shoulder, 

'  LfimM  BndOaimua:  IVa  Tnctioiia  eoalioaM,  et  d«  leur  Apflinlian  «tt  Chlmgtlk 
Arcb.  <Ma<nlM  do  MM.,  Jtuumry,  ims. 
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for  example,  is  as  follows :  A  loop  \»  made  fa«t  to  tlie  lower  part  of  th« 
arm  \>y  turns  of  a  n>ller-lmii(I:ifje  or  by  etrips  of  nilhesivu  piaster  as  io 
Hiirk'g  extension  ;  then  the  patient  is  seated  In  a  cliair,  counter-exten- 
sion provide<l  hy  a  hand  jMissing  anMHul  the  chest  tindc-r  tlie  axilla  and 
over  the  opiiosite  shonldiT  and  niu^h'  fast  Io  some  neighl>orin{;  fixed 
jMiint,  the  eUHiw  penlly  nii&efl  to  or  nearly  to  the  position  of  liori/untal 
alidtiction,  and  tr.irtioii  niaih'  in  the  direi^tlon  of  its  lonf;  axis  hv  a 
nililier  cord  {uissctl  through  the  loop  attached  to  the  arm  and  around  a 
lixed  jwiiit  established  in  an  appropriate  pmition.  The  tnietion  should 
be  al>out  twriity  or  twenty-five  |Mmnds,  and  nee<ls  to  be  contintie<l  for 
from  Hff'en  to  thirty  niinntes  ;  inidcr  it**  Inflnt-nee  the  nuis^-Ies  U-eonio 
rt'laxe^l  and  liie  patient  ex|>enences  the  M-nsiition  of  ^rcjit  fatigue,  the 
Ik'iwl  of  the  boue  gnidually  appniachtrs  the  glenoid  envlty,  and  either 
enters  it  Hpnntaneously  or  is  replace<l  by  the  pressure  of  the  eurgeop's 
fingers,  6r  by  a  sudden  pull  u|)on  the  arm. 

(AmthmoitM  fraction  by  the  irriyht  of  the  limh  is  u.He«l  at  the  hip  and 
tthoulder.  The  lind)  is  placed  in  eneh  a  position  that  its  wcicht  tends 
tn  move  it  in  the  desire<l  direction  ;  thus  the  tliij:h  is  allowcti  to  hang 
down  (the  knee  Hexefl  and  the  hy  Imrl/ontal)  at  the  end  of  a  tdjJc 
ii|Kjn  whieh  the  Ixwly  of  the  |iatient  lies  prune,  [""or  the  shoulder,  the 
iviticnt  is  pLie«<l  ujwn  his  side  on  a  cot  through  a  bole  in  which  the 
injured  arm  lianas  direcMly  down.  To  (he  weight  of  the  limb  in 
either  cisc  that  of  a  sjind  hag  may  advantageously  be  added.  (See 
Cltapt.Ts  .XLII.  and  LI.) 

Athrotomy.  Occasionally  a  fresh  dislocation  \a  irreducible  Itecauge 
of  an  exceptional  (lositinn  of  the  Ix^nes  or  of  interposition  of  the  soft 
parts.  I  have  seen  this  once  each  at  the  shoulder,  eU)ow,  and  toni|Mtr(>- 
niaxillary  jolnl^t,  and  a  tiunilM>r  of  times  at  the  nietac:irjH>-j)h:dan<;eal 
jiiints  and  in  (liF^locations  with  fnicturc.  At  the  shoulder  the  head  of 
the  humerus  had  passed  below  and  then  so  tar  to  the  Inner  side  of  the 
subt«capularls  that  its  tendon  wils  closely  wrap)M>d  al>out  the  outer  side 
o^  the  neck  of  the  Ihuic  and  had  to  bo  divided  ;  at  the  ellww.  ap|iarently 
In  wmsoipience  of  re|M«ate*l  attempts  to  rwhitv,  tlic  4lentidc<l  end  (tf  the 
bnnierns  had  !>ecn  forrwl  thntngh  the  fascia  In  the  flexure  of  the  joint, 
and  the  tendon  of  tlie  liti.'e|i«  was  l<:»dged  Ix-hind  the  external  condyle; 
at  (lit-  jaw,  the  meniscus  hod  been  torn  away  from  the  condyle  und  was 
hxlm-d  liehind  it. 

If  such  an  operation  is  done  within  a  day  or  two  after  the  nrt-ident 
the  risk  is  no  nxire  than  that  of  a  similar  o|H>ning  of  (he  unlat<enited 
joint;  but  while  iriflanimalor)'  reliction  is  active  and  4i>dema  is  markinl 
the  chance  id'  suppnnirion  is  greater,  and  It  ii<  then  well,  I  lliink,  tn 
await  their  subsidence  before  o|K'ra(ing. 


Old  Unrednced  Dislocations. 

Tlie  i^linnirc''.  alK've  desj-rilHsl,  which  take  place  alK'ut  a  disloonted 
brme  gnidually  JncreJisc  tlie  (lilliciilty  of  reilnetion  by  means  ibat  are 
sufficient  while  the  dislocation  is  fresh,  and  iilttnnitcly  make  it  ImjMiA- 
sible.  The  conditions  vary  >*i  greatly  with  Individual  cases  and  with 
(lie  diflereni  joints,  and  tJicir  extent  and  detail  arc  ao  uurecognizublc 
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clinically  and  v*\  lately  a  mutter  urinfereiiru  thnt  the  Jifliciilty  cannot 
be  nii'a»4iin><l  nitnply  by  tl>(i  length  of  titm-  tlint  Iiuk  t^Iapm^l,  aiid  tou 
uAcii  not  oven  by  anything  t>hort  of  an  acluni  trial. 

The  common  practice,  until  withiu  quite  rccont  times,  woi*  i>imply  U* 
employ  the  usual  fcH'rihle  means  muni  fon-ihiy,  ti>  niplure  adheHiniitt  by 
fidving  the  limb  in  various  (Urectionn^  and  then  to  drag  it  into  place  by 
pulievt'  or  sjierially  dt'vi.-*<Hl  iipparatu.<4.  While  thJH  pureecdcd  in  manv 
ease**,  and  even  ooc';i?ii<»rwl!y  in  f*ome  at  the  shoulder  and  hip  which  had 
existed  for  months,  yet  the  record  is  full  of  aecident«  and  disastcTH, 
and  many  a  grave  warning  ha.s  liccn  uttered  apiinst  the  dangers  of  the 
attempt  even  in  apiuireutly  i^nitnble  v&i^s  and  against  tlie  tempt4ition  to 
Kulionliiiatc  tilt'  patient's  welfare  to  a  de.'^ire  to  obtain  an  uinisuid  tiuccess-^ 

The  danger;*  of  fdreihie  rediietion  iu  cases  uf  long  standing,  and  thai 
superiority  of  o|>erative  methiKls  to  meet  tlie  f<it«'ial  ipdicalinns  thnt 
may  exist  in  them,  are  now  so  well  understood  that  the  warning  is  ni»t 
much  needed  iu  such  cases ;  it  ia  in  the  more  recent  cases,  those  of  a 
frw  weeks,  that  it  is  now  speciully  necessary  lo  l>e  on  gnanl  against 
being  unwittingly  leii  t"  strive  too  long,  to  make  a  stronger  and  -itill  a 
(rtnuiger  pull  after  less  fori*  has  failed.  The  danger  is  s[M«rially  great 
in  the  old,  whos-  diseased  arteries  may  so  easily  bo  bruiwd  or  toni, 
and  whose  tliinued  bones  may  so  easily  be  broken.  The  followiag 
two  casc-s  which  recently  occurred  in  die  service  of  a  iiurgeon  in  a 
prominent  New  York  h(»spital,  within  a  year  of  each  other  (18I>6— 97), 
illustmte  ihc  temptation  and  the  risk. 

A  woman  sixty-seven  years  old ;  flubcoracoid  distocAtioii  two  w^kit 
old.  Kther;  traction  by  pulleys,  estimated  at  30(»  jMiiinds ;  re*luction 
on  second  attempt.  The  following  day  the  radial  jiulsc  (-(Mild  not  Iw 
felt,  and  gnugrone  seemed  imminent ;  seven  weeks  later  amputiition  of 
the  arm ;  <Ieath.  The  autopsy  showed  a  thrombus  in  the  brachial 
artery. 

Man  sixty-eight  years  old  ;  sul>eoracoi<l  dislocation  six  weeks  old, 
Kther;  manipulation  to  rupture  adhesions;  Kochers  method  tried 
twice,  then  heel  in  the  axilla.  Then  arm  earrittl  forcibly  acroA4  the 
ImkIv,  the  hc:i4l  slipping  to  the  outer  side  of  the  glenoid  fossa ;  tinallr 
traction  in  aUIuction  succeeded.  Died  five  hours  later.  Autopsy 
tihowed  rupture  of  the  axillary  vein  and  of  the  short  head  of  the 
bin-ps ;  capsule  entirely  torn  fnim  the  humerus;  thini,  fourth,  and 
fiftli  rilw  frarturcHl  in  the  axillary  line. 

The  altermitive  measures — retbiction  by  operation,  excision,  and 
OMleotomy — have  been  made  s*>  much  safer  than  fiirmerlv  by  impnivwl 
surgtail  t*'chni<pie  that  thev  are  now  resorted  to  with  miTCJising  fre- 
quency, and  llie  resniting  ex|>erience  has  been  siii-h  thnt  rriles  of  trt.-nt- 
mcnt  can  1^  formulated  for  soiueof  the  joints.  In  iHickwurd  dislocation 
of  the  i'llww  formal  exposure  by  two  lateral  incisions  anil  removal  of 
the  eimtrioial  I  issue  permit  complete  rethietion  and  usually  a  notable 
improvement  of  function.  At  the  shoulder  the  range  of  motion  after 
rciiuction  by  openilion  has  generally  Im-cu  small,  and  the  o|M*ralivn 
difficulties  are  often  great;  excision  of  the  head  gives  greater  mobility 
and  meets  the  Impient  s|Ki-iul  indi<ntiou  nf  relief  of  jmin  due  to  press- 
un%  but  the  result  is  marred  by  the  diminution  of  active  control.     At 
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the  hip  rwiurtion  hy  operation  lias  proved  dangerous  and  has  failfnl  in 
more  than  half  the  trials;  even  when  it  has  ttuccwnhMl  the  fimetionol 
gain  has  not  ofliii  been  notat>lc.     (See  Chapter  LIU.) 

The  facts  and  general  nrineiples  to  he  considered  in  determining  upon 
n-wirl  to  (tperative  interference  and  in  making  a  choice  of  methods  arc 

IL'4   fillloU'S  : 

1.  At  toe  pre.'sent  time  wound  infeelion  is  of  more  frtHinent  occur- 
rence after  operative  reduction  of  old  diriliM-atiim^  of  the  Inrjre  joiiib* 
than  in  other  jirimarily  clean  onerations,  and  an  ulmot)t  intvilahlc 
result  of  tiurh  infe«:tion  is  anchyiot^is  uf  the  joint ;  and  even  in  ruses 
which  escape  infection  the  restoration  of  function  i**  nwnally  (piile 
incomplete.  Consetjuentlv  th*r  nsefiilncKM  uf  the  limh  in  the  esi»ting 
conditions  and  the  prot)al>le  gain  by  iotcrfcrcuce  should  be  carefully 
oomdder»l. 

2.  A  faulty  fixed  |>o«ition  may  he  so  intprovoci  hv  an  operation  that 
ihe  usefulnej48  will  be  inereatreti  even  if  ancliyloHit>  lollowA. 

-1.  (_>n  the  other  hand,  and  this  in  n|>ecia!lv  true  of  the  hip,  the  im- 
pn»venicnt  to  U-  got  by  a  ehange  of  ptw^ition  may  be  for  t">ii  ^Iight  to 
justify  the  risks  uf  an  ojKnition  m.i  cxtenHive  as  would  be  re^juiretl  for 
reduetiou,  and  au  almuht  eijual  improvement  might  be  had  by  an  o^lc^ 
otomy. 

4.  Pain  and  trophic  changes  in  the  limh  due  to  pressure  u|Kin  nerves 
aiv  p!>od  re:i.s>n.<<  for  inlerfereni-e ;  the  relief  would  itrolmbly  he  more 
surely  and  ea-ily  obtained  by  nn  excisiim  of  the  head  of  the  bone. 

•').  Excisi(»n,  uhen  undertaken  only  to  impmve  function,  ts  Ruilable 
at  Uie  hlioulder  and  elbow,  but  must  l>e  sparingly  employed  at  the  hip 
where  itolidity  of  support  is  more  important  than  mobility. 

After-treatment. 

After  a  dislocation  ha»  Imm^h  reduced,  there  is  neede<l.  in  most  i-:mes, 
only  a  simple  retention  t>audagc  to  conline  the  limb  in  an  cof^y  position, 
but  in  .tnnic  (*a!>t*.4 — dishtcation  of  either  end  of  the  <'lavirle,  of  the 
hc-nd  of  the  r;niiu<,  and  sometime*'  nf  the  shonhler  iMickwartl  iin<lor 
the  spine  of  the  se:i]>ula  ( I^is<>h  and  Krnriieinl — the  tendency  to  reeur- 
renre  is  ?4}  gn-at  that  spei-ial  iln'ssinir*'  are  ref|tiired.  The  joint  sh'MiM 
be  kept  quiet,  certainly  any  movement  that  causes  pain  lihouhl  bo 
avoide<l.  and  if  the  inflammatory  reaction  threatens  to  be  t>cvere  it 
must  be  oppose*!  by  the  application  of  cidd,  or  uniform  gentle  press- 
ure if  it  «in  be  l>onie.  After  a  week  or  two  the  use  of  the  lindt  nuiy 
Ik"  ifraduaily  re>iumed.  In  making  passive  motion  nr  this  use  of  the 
liml>.  thojie  position))  must  l>e  avoidwl  in  whii-li  the  head  of  the  bone 
wouhl  prt^sw  upon  the  torn  jwrt  of  the  capsule,  or  in  which  the  sidt» 
of  the  rent  woitld  be  again  wpnraled  from  each  other. 

If,  a«  sometiiin'S  happens,  the  joint  reniaiipt  stiff,  u<iik,  and  sensitive, 
but  is  cold  nither  tlmn  warm,  and  aehe?*  and  perhaps  beennn-s  pulfy 
■  •fter  use,  it  tiif-dj-  niassjigc  and  rubbing,  and  to  be  actively  nii)ved 
oithfT  by  the  {Niti<:nt  or  by  (Ih*  phy.stcian.  Its  iien.sitivcne}t^  and  immo- 
bility under  ttuch  circumstanctfs  are  dne  to  tlie  prolongeil  diniifte,  to 

'  Knr  iTiKtir  nww-«  of  rMiuat  fnrmi*  nf  nprnlina  Mn  En|i-I,  in  Arrh.  fur  kiln.  <.*blr., 

am.  vol.  )r.  p.  dm. 
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retraction  and  loss  of  i>liahility  in  the  peri-articular  tissues,  and  possibly 
to  the  presence  of  adhesions  within  the  cavity  itself. 

Habitual  Dislocation. 

A  marked  tendency  to  recurrence  may  be  combated  by  prolonged 
ini mobilization  of  the  joint  if  the  injury  is  comparatively  recent,  or 
hy  special  treatment  designed  to  thicken  and  shorten  the  cajisular  and 
I)cri-articular  tissues.  Genzmer'  successfully  employed  in  two  cases  of 
recurrent  dislocation  of  the  shoulder  ro|)cated  injections  into  the  joint 
of  the  pure  tincture  of  iodine.  The  needle  was  introduced  a  finger- 
breadth  ImjIow  the  coracoid  pnKjess,  and  seven  to  ten  minims  were  in- 
jecte<1.  The  arm  was  then  immobilized,  and  the  injections  repeated 
from  five  to  seven  times  at  intervals  of  three  or  four  days.  He 
n.>cc)nnnended  the  same  treatment  fur  habitual  dislocation  of  the 
lower  jaw. 

DuhreuiH  reports  a  cure  at  the  shoulder  by  six  injections,  during  a 
fortnight,  of  two  drops  each  of  a  10  |)er  cent,  solution  of  chloride  of 
zinc  into  the  ptiri-articular  tissues.  At  the  sternal  cud  of  the  clavicle 
I  have  twice  obtained  a  g<MMl  result  by  injecting  a  few  <lrops  of  alcohol 
into  the  iKri-articulur  tissues  and  immobilizing  for  a  fortnight. 

The  oi>erative  method  which  seems  safest  and  most  efficient  at  the 
shoulder  is  one  intrcxluced  by  Ricard,'  the  formation  of  a  permanent 
fold  in  the  anterior  jmrtiun  of  the  capsule  hy  three  vertical  silk  sutures. 
A  similar  metliod  has  been  used  in  habitnul  outwanl  dislocation  of  the 
patella. 

>  Genxmer:  Cttntralhlatt  fiir  ChirurKie,  1683.  p.  563. 
■  Dtibreuil :  \ja  Seiiiuiim  MtM.,  Fchnmn-  '^,  IMU. 
■Kioird  :  Acad,  de  Med.,  October  :tl.  !«!«. 
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ACCIOENTB  THAT  MAY  BE  CAUSED  BY  ATTEMPTS  TO  REDUCE 

A  DISLOCATION. 

Thr  ooin])ltoation8  or  accidents  ihat  may  l>e  etuised  by  tlie  attempt 
tu  rtnluct'  a  (liHluoitloii  may  ap[>t-ar  during  tlit?  uttcn)|)t,  an  ttii^  imine- 
iliate  noiisetjiicnce  of  the  mniiu'iivre^  emiilt»ye(l,  or  (iiili!*G(|iiently  as  a 
more  or  le^s  remote  consequence  of  the  cnanj^l  oonditioni),  tlio  local 
injuries,  or  the  inflaiumutton  produced  by  those  mauteuvn'ts;  and  they 
may  be  localize*!  at  or  near  tlie  disttK^te*!  joint,  or  may  be  the  result  of 
a  local  distant  change  or  of  a  more  diflru!<ed  impiVK'*ion  upon  thoni^n- 
ii^ni.  They  may,  therefore,  \k  grouiH.-*]  as  :  liit,  primary  lueul  acuidentH ; 
2d,  (*<)n«itnitive  local  accidents  ;  .Id,  cases  of  hemiplegia,  8ync(i|)e.  and 
sudden  death.  The  tirst  group  cumprises  injuries  of  the  ^kiii,  cellular 
tissues,  muscles,  vessels,  nervt^,  autl  buneji;  the  Hecond  group  includeg 
suppnnitinn  in  or  almut  the  joint,  and  atlema,  gangrene,  anu  paralysis 
cous<*«juent  to  injury  to  vessels  or  nerves.  The  third  group  includes 
tJioi«c  (rases  of  shuck  or  exlutu.sliun,  sometimes  proving  fatid,  which 
have  iK-eiime  exceedingly  rare  sinc«  the  intnNluction  of  anicstheties, 
and  those  others,  that  have  oome  in  their  place,  of  death  due  to  tlie 
anie»tJietic  itii^elf. 

It  is  noticeable,  on  comiwrison  of  the  cases  that  have  occurred  at 
different  periods,  that  while  some  varieties  of  the  lesions  are  common 
to  nil  times,  with  their  varying  metliiKls  of  (n'alment,  others  an*  in  a 
manner  dependent  upon  the  mean?  by  which  the  reduction  luis  bet-u 
attempted.  Thutt,  violent  tnictinn  is  the  sole  cause  of  M)me  ;  manceu- 
vrea,  Mich  a»  aUluction  and  rotation  of  the  arm,  the  princijial  i»use  of 
others  ;  violent  pressure  at  or  near  the  bead  of  the  Iwne.  prolongation 
of  the  effort,  and  ana!sUH'tii'}s,  e:icli  of  its  own  peculiar  varieties.  Not- 
with.->laiiding  these  (liiferenees,  certain  points  may  be  recognized  as 
common  t"  the  greater  numl»er,  such  as  the  age  of  the  patient  and  the 
length  of  time  during  which  the  dislocation  lias  remainwl  unreduced. 
Injuries  of  the  ve8sels  have  Ix^n  most  fnMpient  in  the  old  anil  in  dii4- 
locations  of  hmg  standing,  and  all  the  other  awidents  have,  in  recent 
limes  at  least,  K-en  rarely  w-cn  exivpt  in  eonneetinn  with  dislocations 
tluil  have  long  remained  unretluct-d  or  tliat  have  Ixi-n  c<jmplic:iteil  by 
nuich  intlammatory  reaction.  The  reiLsons  for  the  gr<>nter  liability  tn 
rupture  of  the  arteries  under  tlit^se  conditions  arc  not  obscure  ;  the  loas 
of  elasticity  Ix-eausc  of  athenimatmm  cliange  in  tlie  vessels  in  the  old, 
AUil  the  adheniuii  of  the  vessels  to  adjoining  [lart^  as  a  seoiience  of 
inflammation  are  a  suHicient  explaimtlou.  and  tlie  meclianica]  diflierib 
ties  cn>:i(<Hl  bv  the  contmclinii  niul  n'adjustmcnt  of  the  torn  tis^^nes  in 
old  dislocatioitd  explain  the  others  by  the  furccthot  is  requirefl  toover- 
oumu  tbem. 
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Integument.  'Hie  nkin  may  be  bruiM^l  ur  Iaoenit«d  at  a  diiitaiice  rn>in 
the  joint  l»y  the  pressiiro  of  the  conls  through  which  traction  is  mjido, 
or  near  the  joint  by  the  pressure  of  the  hands  or  instruments  acting 
u|Min  the  dislocated  end  of  the  bone,  or  it  may  lie  torn  aen>ss  if  the 
tnifiinn  i.-^  excrle*!  ii])on  it  rather  than  upon  the  bone.  These  le^^idnA 
are  s«_'ldom  serious,  and  the  former  may  nsiially  be  avoided  by  pri>tcct- 
ing  the  surt'ace  with  thirk  layers  of  cotton  or  flannel.  TransvfrHe 
rupture  of  the  t*kiii  between  the  points  of  exten.slon  and  eounter-cxtcn- 
Hion  is  due  to  a  faulty  application  of  the  force,  by  which  it  is  exeriMl 
upon  the  ctkin  alone  and  not  (i|><in  the  underlying  bone.  The  skui  1:4 
elaatie  and  tough,  and  when  nitnltercil  by  disease  will  h<upport  a  very 
considerable  strain,  one  far  in  excess  of  that  commonly  neecfwl  to  over- 
(sime  the  <!ontrd(lion  »»f  a  nniw^Ie,  but  the  traction  may  be  no  applietl 
that  it  will  act  only  niMin  the  skin.  Thus,  if  a  broad  band  is  Ktnipjioil 
snngly  about  tlie  mi'idle  of  the  arm  and  traction  is  made  by  a  i-ord 
attached  to  it,  it  will  draw  tite  skiu  dowuwanl  toward  the  elbow  ;  and 
if  at  the  Kune  time  the  skin  of  the  axilla  anil  chest-wall  is  preveuteJ 
by  counter-extension  fmm  sliaring  in  the  movement,  the  intermetliate 
]H»nion  is  put  u|K>n  the  stretch  and  may  tear. 

To  guard  agamst  the  ocrurrencc  of  this  a(*cident  the  limb  nhoald  be 
firmly  gnvsi>ea,  if  traction  by  the  hands  is  used,  at  the  enlarge<I  distal 
end  of  the  l>one,  so  that  the  skin  should  not  be  drawn  dowuwani  by 
the  s1tpj)ing  of  the  lian<Is,  and  tlie  additional  precaution  mav  1h.>  tJiken 
to  jtress  the  »;kin  of  the  forearm  (in  the  rase  of  a  shoulder  die^hx-ation) 
upwanl  before  the  limb  is  gnisiKtl,  and  similar  preeanlions  suitable  to 
the  rc^on  should  Ik-  taken  at  iJie  |Miint  of  cimntcr-ex tension.  If  trac- 
tion is  made  by  a  eoni  or  liand,  it  should  be  attached  to  the  limb  just 
above  a  bony  prominence  or  enlai^cmeut  which  will  prevent  its  s]ij»- 
pin^;  it  shoulil  not  Lie  made  fast  simply  bv  en<^U)sing  its  hmp  in 
circular  turns  of  a  iMindage  which  maintain  their  hold  upon  the  skin 
by  friction. 

Sloughing  of  the  skin,  due  to  its  oumpresfiion  against  an  underlying 
bone  by  direct  pressure  exerte*!  to  force  the  latter  bock  into  place,  has 
been  occAsionally  oI>served,  in  a  dislocation  nf  the  ostragnlug,' and  over 
the  olecranon  in  an  attempt  mode  by  a  bonesetter  to  reiluoe  a  backwanl 
dislocation  of  the  elbow. 

Emphysema  of  the  Cellular  Tissue.  This  has  l»een  noted  in  oi 
c«se.  Klanl>ert"  re<luce<l  a  dislocutiim  of  the  shoulder  of  live  weeki 
standing  in  a  woman  seventy  years  old  ;  the  fir*«t  attempt  was  nusue- 
ivssfnl ;  in  the  second  traction  was  made  by  eight  students,  and  the 
]>atient,  who  at  first  uttere*!  vehement  crien,  tteeiiu^l  afterward  to  be 
upon  the  point  of  stiffcx'atiug,  ami  her  face  became  purple  and  iujcctcl. 
An  emphysema  immediately  apiyearcil  alHive  the  clavicle  anil  spread 
over  the  shoulder  to  the  middle  of  the  back.  She  die<l  on  the 
eighteenth  day,  apiiarently  in  consequence  of  the  tearing  away  of  the 
lower  funr  trtuiks  of  the  brachial  plexus  at  their  atlachmeut  to  tlie 
Hplnal  <*ord. 

>  Itmavi".   Scf.  iln  M^in.  <)»  MM.  «t  Hhir.  Uilit.,  IMT.  Vol.  xi%.  p.  143. 
•  KlKiilH-tl     l&^|>«-rt<rtn*il  Aimt.  el  >ln  Phym,  IS-J7,  i|iiiit<-<l  hy  Mal|pki|S«. 
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Rapture  of  the  Muscles.  Under  this  head  only  those  laecratious 
of  the  miii*c*Ie8  will  Im?  niontionefl  whieh  are  uceaisiuned,  espeelally  in  old 
diithx:»tions,  by  violent  traction  or  hy  forcible,  exagj^'ra !<•<!,  and  long- 
continued  iuani|it)liilif>n  of  the  limb.  The  cases  in  whicli  tlie  injury 
ban  been  contirnic*!  by  anto[u<y  are  few,  only  tliose  in  wliieli  death  has 
promptly  followeti  in  conseciucnoe  of  a&iK>ciutetl  lej^iont*  or  of  the  inflani- 
niation  to  whi<'h  the  violence  has  given  rij*e.  Yet,  in  another  of  Klun- 
bert's  cuse?*,'  there  t*eems  (o  be  no  doubt  that  not  only  the  muMles  but 
also  the  ligaments  and  other  soft  parts  were  extensively  torn.  ITie 
aise  M*a»  one  of  dir^htcation  of  tlie  elbow  Iwekward,  twenty-wven  dajT* 
old,  in  which  traction  was  made  upon  the  forejinn  by  wven  assistants; 
Middenly  the  parts  seemed  to  yield  and  ehanpe  their  j>o5itions  with  a 
»iimd  of  tearing,  and  at  the  same  moment  u  7^ine  of  narrowing  or 
depression  appeared  at  the  level  of  tlie  joint  with  a  lK»ny  nmminenee 
above  and  below.     It  seemwl  to  all  present  that  the  museles  and  soft 

Imrt^  covering  the  joint  had  been  ruptured,  leaving  a  gap  two  inches 
ong.    An  en<)rninus  flurtimting  swelling  pntmptly  ap|K!ar(><l,  the  radial 
pulse  returned  the  next  day,  and  the  pjitient  recovereil. 

In  llie  eat«es  eonf)rme<l  by  auto|^y  (tie  dislocation  has  always  lieeu 
of  tlie  shoulder,  and  the  muscles  mo^t  frequently  torn  liave  Ix-eu  tlie 
pectoralis  major  and  the  subsoupularis. 

Avnlsion  of  a  portion  of  a  limb  i.s  fortunately  a  ven-  rare  accident. 
Kxcept  ibr  one  or  two  cases  of  avuUion  of  the  thumb,  known  only  by 
tradition,  the  only  in:<tiinee  of  complete  avulsion  Is  that  in  which 
Atphonsc  (luCTin  tore  awray  the  forearm  at  the  ellniw  in  an  attempt  to 
reduce  a  subc<)raeoiil  dislocation  of  the  shouMerof  six  weeks' standing,* 

The  rupture  tiKik  place  mainly  through  the  joint,  a  small  portion  of 
each  iMtndvIe  n>maining  attached  to  the  nniscles  of  the  fort>arm,  and  a 
|K>rlion  ot  the  olecranon  to  the  triceps.  The  muscles  were  softened 
and  brown  ;  the  nerve?*  were  injected,  with  nodcft  at  intervals;  tht*  veins 
were  dilated.  The  ends  of  the  long  bones  were  profoundly  disorgan- 
ized, with  thinningof  the  compaL*t  shell  and  rarefaction  of  tlic  spongi* 
pjirl ;  they  broke  under  slight  pres-sure  and  could  1m'  ea^'ily  (K-rfomt^Hl 
with  the  scalp«l.  Microscopical  examination  showed  degeneration  of 
the  nerves,  musL'Icb,  and  Itones. 

The  patient  die<l  on  the  thirteenth  day,  and  the  autopsy  slunvctl  no 
change  in  the  tissnc»  of  the  other  limbs ;  the  muscles  of  the  shordder 
were  normal,  except  the  dcltoiil,  the  fibres  of  which  were  pah-  and 
cl^^eneratcfl.  The  nerves  were  matlerl  tngether  in  the  axilla  and  firmly 
preweil  against  the  head  *tf  the  humerus  ;  aUive  the  |Hiint  <if  eompres- 
aion  they  were  normal,  ct>ntm!sting  strongly  with  the  parts  below. 

It  is  evident  tliat  the  atreident  was  favon<il  by  great  trophic  changes 
in  the  limb,  probably  dnc  to  pressure  U|Hin  the  ner\'es  in  tlie  axilla. 

Il^uriea  of  the  Kain  Bloodresaela.  Although  the  earliest  neonled 
wisc-s  of  rtci'icK'iits  (if  tliis  cl:i-s  (Hvurrnl  at  alxiut  tlii-  U^inning  <»f  the 
aghteenth  century,  the  subject  did  not  receive  the  attention  of  sys- 

■  Mil|rmlRiii> :  I»r.  <-il..  !•.  149. 

■  llu/riu :  Bull,  dc  l»  Hoc  il«  Chtr.,  1864.  pp.  121  Bad  13L 
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tviiiatic  writers  tin  Hiirgerv  until  aftur  tli*-  ptil}|iratioii,  in  1827,  of  an 
article  by  Flaiilwrl.'  Mfilj^aipne,  in  1855,  liiscnsApd  the  snbjptit  at 
lengili  in  Uh  work  nn  <lisluculions,  montioninj^  sixteen  oisos  of  nil 
kindii,  (^Ttatn  hikI  inK-ertiiin.  CallenHcr.*  tjikiii^  vm  a  text  hii*  own 
fatui  nu«c,  a^iin  rollMTt4*<I  and  nolhitinl  ihf  known  iiisrs ;  and  siniilnr 
use  WHS  nmde  of  the  nutteriul  nnd  other  rnst^^  milled  to  (he  list  by  I<e 
Fort,'  W'iManI,' and  Man-hand.*  In  I8S2  Kiirie  *  reportwl  three  |H»r- 
sonal  ea-ses,  :»ul  wroto  a  very  fidl  and  vahiable  |«i|>er  on  the  subject, 
txmluining  furty-four  suppused  {aetually  thirty  eight ;  see  first  edition, 
p.  70)(vwej*  of  dirtloTJition  of  tin?  shotikler  in  whieh  the  vessc'ls  lia<l  Ux'U 
(M^rionsly  injnriM)  during  the  act  of  di-^hx-iition  or  of  reihietiiin  ;  anil  in 
1884  Cras*  reported  a  |H:rsonal  oa*  of  injury  of  llie  axillary  artery, 
and  adiled  a  fuw  others  Ui  Korte's  liHt.  Strictly  »*iM'akinj;,  Hevend  of 
these  esv-*es  should  not  l>e  here  eonsidered,  since  in  them  the  veKwl  waa| 
injure*!  at  the  moment  of  dislocation  antl  not  during  re«bietion.  ami  in 
many  others  it  remains  um»->rtain  whethi^r  the  same  objeetinii  niiKht  not 
lie  made  tn  them.  They  are  refaimsd  heeanse  they  nerve  e*(ually  well 
with  the  otheiN  to  further  the  study  of  most  features  of  the  snbjeet, 

i  have  met  with  only  two  reK'ordt^l  c-xse^  in  whieli  a  targe  bloodvesscli 
has  been  injured  in  the  re<hietion  of  any  dislihfatinn  exeept  of  tlie 
shoulder.  These  were  both  of  the  elbow,  the  eases  of  Flaulwrt  and 
Mieltiuix,  tjuoted  by  Marchand  and  Malg:iigne,  The  former  Uoa  Uimi 
ttlremly  ijuoteil  uniler  rupture  of  the  nuiseles;  in  the  latter  the  |Kitient 
was  ten  years  oUl,  and  the  dlslotsitiou  was  of  the  elbow  baekwurd  and 
outward,  the  towelling  was  eonsideriible,  the  radial  pulsi>  wan  pn-f;ent. 
Reduction  was  attempted  on  the  day  after  the  accident,  and  on  tlie 
next  following  day,  but  without  success.  The  last  attempt  was  imnu^- 
dlately  followc<l  by  swelling  of  tlie  eUM)w  and  by  arn*st  of  pnI>«:ition  in 
the  radial  ami  ulnar  arteru*s ;  gangnme  set  in.  and  si^  days  after  the 
nttorupt  the  limb  wan  ainputateil.  The  tendons  of  the  bieep*  ami 
bniehialls  nntii-us  weii'  found  t^i  have  bwn  fnreed  by  the  manipulation 
aroiiml  the  exU^rnal  e4>ndylc  to  the  poi^terior  aspect  of  the  humeruis 
ac4N)miianied  by  tlie  ruptured  brnehial  artery  and  median  nen'e. 

In  1885  I "  found  forty-seven  trustworthy  aocountrt  of  injury  to  tbo 
larger  vessels  of  the  axilla  in  disliie:ition  or  reduction  of  di-ilrn-ntion  of 
the  shouhler.  Since  then  C^aldweli'  ha.-'  reiM)rtfHl  a  ca.****  thnnglit  to  l>e 
rupture  of  the  anterior  eln:umflex  nrterv,  and  I  have  learneilof  oneof 
rupture  of  the  axillary  vein  (Weir).  The  latter  has  been  (]unte<l  above 
(p.  -146).  CiddwellV  patient  was  fifty-eight  years  old,  and  the  disloca- 
tmn  ba*!  been  pn>niptly  redueiHl.  Six  weeks  later  *'  there  was  a  large 
Hn(*tu:iting  swelling  in  the  outer  HsiMiet  of  the  sliouldi-r,  over  the  area 
«i>vere«l  by  the  delt4)id  ;'*  pulsation  at  wrist  and  in  axillary  artery  ;  no 

I  PUnbort :  Mt'iii  *ut  |>ln«iriin  nw  ili- 1  it  snt  iotif  ilana  lr«iiiir<l<«  ]n  vtTitriA  [mnt  U  rMa»> 
tioo  otit  6t6  iniiriii  <i'ftrculfnt»  Br»vpi<.  lii^)H>rtoirv  d'uHKt.  et  uc  |>h>-».,  ItMT. 
t nillvDiler :  Sl.  DarOixloiiii-w'a  llmjiilnl  Bil'ortfi.  ISlVI,  vol.  it.  p.  90. 

*  Lt>  Kurt:  I>kt.  cii(-volii|M''lit|iio  iK-a  w-i  m<-A..  urtH'lti  .\xlUiirGi. 

*  Willurd  r  PtiiI*l.-h'lMii  M^sll.-.l  Tlii.f*.  1M73.  v<.l.  III.  p,  Wl. 

*  Marrbanil:  IViix-rKloiiU  •lui  jH-iirnnt  complLijaer  l*  rrducllon  dfistazfttiniu tnanut- 
iinr^  Th^  di<  coi»'>Lmn«.  I'«riH.  1^7.%. 

■  K»rt<'  (tlrst  tmiwrl :  Arrh.  tHr  klinlwhc  t'htrnrfli*.  vol.  xxvii.  p  031. 
'Craa-  U'tll.  iIk  t»^>ci^t^  ilf  t'hiTUrnio.  1^1.  p.  73tl. 

■  Miimwt) ;   Srw  Viiik  MiNlinil  J'ltiniftl.  Jiiiis  13.  IS84.  ftud  flrct  odUluD  of  thb  work. 
•(.'•Idwvll     riurliitiali  IjiunL-i-Cliolc,  U«r  3,  ISSO. 
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swelling  in  uxilla.  Under  the  impn-ssiuii  tliat  the  awcllinp  was  due  to 
an  alis»x*s  an  incision  wus  nuwU-  ami  ahou!  :i  pint  of  rlt>tle(l  IjUkmI  evnni- 
ate<l ;  thi.s  was  fulloweil  by  arterial  heniorrhugc,  nrrnsted  by  preswiire  nf 
tlie  tliumbH  in  the  wound.  The  wound  whs  enlarji^.  but  the  source  of 
tlu^  ble<'irmg  was  not  found.  The  wound  was  |Ki(>ked  with  gan/e,  and 
tiie  jHitient  retxivcrcd.  In  1901  Kurte'  re|K>rt(Hl  another  |M>rHoDal  i^awe 
and  (fdh-ctfNl  tive  not  inrludwl  amon^  tliO!*o  alrenily  nienliontil,  and  in 
Iit05  Hessmann^  one  of  rupture  of  the  axilhiry  artery,  iu  a  man  sev- 
enty-two yean*  old.  He  llgatinl  the  Rubt'lavtau  artery,  ainl  a  fortnight 
later  di-virliculated  the  limb,     Keeovery. 

Of  theM.',  the  aiillary  vein  alone  was  ruptured  in  four  (Fnjriep,  Price, 
Weir,  Hailey),  altlioii^h  T  think  the  hint  one  d<Hibtful,  and  the  artery 
and  vein  together  iu  three  (Platner,  Itaum,  Smnenburg).'  In  mo?4t  of 
tlie  others  the  axillary  artery  or  one  of  its  branches  was  injured,  but 
in  Aome  the  Honree  of  tlie  hemorrha^  n>niainH  uncertain.  In  tlurty- 
Hvf  caM>s  death  or  ampubilton  of  the  arnt  furnished  tlie  op|K>rtunity 
to  examine  the  reg'""  ^lod  detonnine  the  ebaraeier  of  tlie  lesion ; 
tluM,  in  -Homi'  eiLsei',  waK  a  eomplete  or  partial  rupture  of  all  the  eoutfl 
of  the  artery  or  nf  the  inner  and  middle  ooafs  alone,  with  sul^e- 
({Uuiit  f(»rnmtion  of  a  eirctim.HrrilH.it  aneurism.  In  otlier  eases  the 
vitality  of  tl»e  wall  ap|M?arH  to  have  lieen  diminished  or  destroywl  by 
direct  pressure,  and  tnis  to  liave  l)een  folUiwed,  after  the  lapse  of  a 
few  duy^,  by  niplure,  or,  Ntill  later,  by  the  formution  of  an  aneurism. 
In  (.iil>rion's  MHiond  ca>e  an  aneurism  ap|)ears  to  have  formed  in  conse- 
quence of  the  earlier  attempt's  to  reduce,  and  then  itself  to  have  been 
ruptured  w  hen  Ciil»w>n  efleeied  retluction.  l{u)>(ure  always  appears  Ut 
have  taken  plan*  quite  high  up,  and  ntiiually  at  the  jxiint  presKciI  u|K>n 
by  the  head  of  the  humerus,  (lallender  found  it  iiei-essary  to  divide 
the  {H'etoraliH  minor  to  reach  it.  In  the  fatal  cxui-es  of  injur)'  of  the 
vein  alone  the  vcKsel  wat>  torn  (n>mpletely,nr  almost  rompletely,  across. 

Ill  seven  cutM'S  only  a  small  (one-Bixth  of  an  inchl  oval  op(>ning  waa 
found  on  the  anti'Hnr  wuU  of  tlie  arter^*,  and  wa»  thought  to  have  Inn^n 
pnnluce<l  by  the  tearing  off  of  a  brunch,  the  subscapular  or  circumflex. 

In  oilier  eases  the  subscapular  or  the  cireunitlex  arter\'  was  torn 
aemss  at  or  near  its  origin.  The  eases  of  this  kind  form  a  ecmsidcr- 
nble  proiwrtion  of  the  whole  niiniln'r,  and  are  of  great  imiwii-fanee 
iMH-ause  they  explain  the  i»crsistencc  of  the  radial  pulse  noted  in  si-venil 
of  the  hiKtitries.  In  Parker's  the  swelling  wns  at  the  axillarv  Ifordei* 
of  the  Mwpula  behind,  '*  near  the  situation  of  the  dorsal  srapular  artery 
or  the  subscapular  at  the  junction  of  the  two ; "  in  <!'al<lweirs  under  the 
deltoid. 

Of  thirty-four  cases  in  whicli  the  age  of  th*'  |tatienta  is  given,  in 
tweuty-lwo  they  were  more  than  forty  yean*  old.  The  youngt'sl  was 
twenty,  tlie  oldest  eighty-six.  In  very  few  of  the  ciises  it  is  tuitetl  that 
tJie  arteries  were  atlienmiatous,  ultliongh  the  advaii(f>d  age  of  inaiiy 
<if  the  iiatientA  makes  it  probable  tlial  Uie  elasticity  of  the  vi*sels  was 
diminished. 

)  Kurlfl  (wcand  f*vn) :  Arak.  fltr  kllniK-tifi  Cblrarglf.  ▼«•!  Inrl. 

■  llDMRUuin  :  MunrlMMuir  nnd.  VWhciuehrift.  IVOTt,  Ko.  -1:1 

■  INtOTttiljr  u>  ttu-Mi  nuy  l>r>  Kdilfd  Viilk DMittrn  omi'  <if  MrmitHl  of  tbo  axlllarf  rein, 
llMMiKbt  Ut  liavD  town  ntUMM  l>y  a.BtiliiiUT  uf  Imuv.  Tbo  wuuuil  wh  dboovervd  dariof 
an  o|>vrMloa  lo  oicIm  tlio  bend. 
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In  mure  timn  half  the  cat»es  the  diflloration  w»r  Kccnt— less  tli»a 
thiv'o  wtH^ks.  In  not  tnoif  than  one  thin)  of  them  it  i&  r«asonfthlv 
certain  that  the  lesion  was  caused  (liiring  rciluclion;  in  three  csncs  it 
wa*t  certainly  caufMKl  hy  the  (li)iU>mtion  ;  In  the  remainder  the  cause  m 
((bfwurp,  T(t  tlipjM'  latter  holong  thow  oaw«  in  whwih  the  r(*diietioD 
was  promptly  effectwl,  and  with<mt  the  use  of  niueh  fiirce  or  of  cxajf- 
gemtwl  iKtftitions  of  the  arm.  In  many  of  the  otlicn*  the  attempt  to 
make  rcduftion  was  greatly  prolonged  or  several  times  repeatet.1,  und 
tlie  foree  used  was  very  great  <ir  improperly  applied. 

Fn  some  the  injnr\'  was  evidently  caiirtefl  bv  ext^wftive  tractiiin ;  in 
others  by  faulty  manieuvres,  wieh  as  extreme  abduetion  or  elevation  «»f 
the  arm,  notation,  and  circumdurtion  ;  in  others  again  apparently  l>y 
dirr<!t  ronniri!sr'ion  tif  the  VisiwI  against  the  underlying  l«ine,  as  by  tho 
Imoteii  het'l  in  the  axilla,  or  |>os8ibly  by  the  tl)umh.>4. 

Jjcaving  n.*idc  the  onriier  cases  in  which  faulty  methods  no  longer  in 
use  were  employed,  and  those  old  diblucatious  in  which  the  relatiotte 
and  connectionrt  had  been  permanently  clianged  hy  tihronn  or  bony 
tissue  of  now  formation,  it  l>ecome&  evident  that  in  di.-^location  of  the 
shoulder  tlie  aireident  is  must  to  he  apprehendeil  when  the  elbuw  is 
raised  in  nbdurtion  to  the  height  of  the  ^ihoidder,  or  is  earrietl,  as  in  Cal- 
lender's  and  Weir's  eases,  across  the  chest  and  fac*^  in  a  wide  raoven»etit 
of  circumiliictiun  ;  and  for  tliis  reason,  that  in  tlicsc  movements  the  din- 
located  liKul  of  the  bone  in  turned  downwanl  into  the  axilla,  and  the 
vessels  which  lie  upon  its  inner  side  are  pre^wetl  down  before  it  and 
fon'ibly  put  UfMiu  the  stretch,  while  those  branches  which  run  almost 
directly  outwanl,  the  suhsrapular  ami  circumflex,  anil  are  fixpil  to  the 
tissues  amid  which  they  hrancli,  ai-e  directly  and  forcibly  elongate*!. 
Although  in  dislo<ailiou  inward  the  Htnb  is  shortened  by  Wing  ab- 
ducte<l,  yet  tlie  artery  is  not  thereby  relaxed,  hut,  on  the  cjmtrary  Is 
Still  further  stretched  around  the  head  of  the  bone.  Jos«cl,'  in  a  recent 
COS*!  in  which  death  was  caused  by  a<t.s(K:iate«l  injuries,  found  the  "  nervc-s 
of  the  brachial  plexn-^,  e-iiH-cially  the  circnnitlex  nerve  and  the  sub- 
scapular artery,  greatly  stretched  by  the  head  of  the  humerus;"  and, 
aeeording  to  Korte,'  he  found  in  another  ca.%  of  recent  disliHUtion  tlie 
Biih<«capular  art^*ry  t4tm. 

In  some  of  the  cases  in  which  it  is  certain  or  probable  that  the  injury 
t*)  the  vessels  was  inflicted  at  the  luoineut  uf  dislocation,  it  i^^  noted  that 
the  latter  was  pr<Hhico<l  while  the  arm  was  wi<1c|v  ahdiicttKl — -that  is, 
under  circumstances  in  which  the  head  of  the  humerus  would  be  driven 
downward!  and  inward. 

If  the  dii'hK'ation  i«  an  old  one,  and  especially  if  there  ha^^  been 
much  inflammatory  rcjiction,  and  the  vessels  nave  Ijcconie  (irmly  adher- 
ent to  the  Ixine  or  cmbcMiil  in  unyielding  cifatricial  tissue,  (he  lia- 
bility to  ruptUH"  is  increas*'<i,  hecauw  of  the  hws  of  elaslieity  oeeasioncd 
by  the  latter  (*on<lition.  and  because  of  ihc  liinitatinn  of  the  strain  to 
a  shorter  segment  of  the  vessel  in  the  former.  If.  in  adilitiiui.  the 
distensihilitv  of  the  vessel  has  Ihhmi  further  reditceil  hy  athenima,  the 
danger  ia  still  grvBter ;  and  tliis  last  predisiiosing  cautie  may  properly 

•  JdMel:  DiMitaoh*  Zcltachrift.  IfWO.  vol.  ziU.  ^  177. 
'  Kdrt«  (drat  pHpor) :  Loc.  eiu.  p.  640. 
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by  (Wmofl  suflicinit  to  Icail  to  tlie  mptiire,  even  when  th<'  traction  is 
slifjlit  atiil  till-  maiKEUvres  are  coDtined  within  a  narrow  range. 

The  symptoms  al  the  l>eginnin^  prt\sent  two  widt-l)'  ditl'orent  foroiii ; 
in  one,  the  leHa  eomnion,  ii  tumor  prewnting  many  of  tlie  t«ign8  of  an 
encysted  anenrism  apjwars  in  the  axilla  a  few  days  or  wc<?ks  nt'ler 
the  retluction,  and  inrreases  in  t^ize  nitlier  rapidly  ;  if  not  t-ucccH^fully 
treated,  it  stHiii  involves  the  skin  and  niptnre!*  cxtenially. 

In  tlie  other  fVirin,  the  niort>  eoniinon.a  ditliised  llut;tiintit]|;  swelling, 
witlrant  bniit  or  nidation,  Ap{»ear:<  in)»ie<iiaIely»or  within  a  few  hoitre, 
in  the  axilla,  raiding  the  i>eet(>rul  and  ilcltoid  mnM-ler^,  or  is  perhajis 
niwt  pnuuiueut  iiosteriorly,  and  in  niunt  catea  promptly  reaches  a  larjre 
MKe,  even  tliat  ot  the  adult  head  (Lifter);  the  radial  puln:  Aometiraett 
persists.  The  only  exception  tu  rapid  growth  among  the  reconled  falal 
case^  is  KorteV  third  ease,'  in  which  the  cxtnivasntcd  blixn)  disap- 
i>e:ire«]  slowly,  leaving  a  5rni,  nou- pulsating  lump,  us  large  i\»  a  walnut, 
m  ihe  <!itnr!ic  of  the  axillary  arter^',  which  a  surgeon  ttupposed  to  be  a 
lymphatic  gland,  and  undert'Hik  to  extiriiate  nearly  five  months  nt^er 
the  aecideut,  ItpPovi.il  to  he  an  aneurism  crmtaining  mucli  ftnitilied 
clot;  the  axillari'  artery  wan  liiil  above  and  below,  and  the  iiatienl  dinl. 

In  several  cases  the  patients  died  proniptly  after  the  aeculent,  some- 
times after  profound  syneo}ie,  wimetimes  after  a  short  pcri*»d  of  apjiar- 
ent  well-being,  with  t^ymptoms  of  shock  or  acute  ana-mla.  In  two, 
which  finally  enfled  in  recovery,  the  {)atient>t  were  at  first  greatly  pnn*- 
tratcd,  and  tieath  by  Bvncope  threatene<l.  In  unother  gnngrenous 
emphysema  developed  in  the  ami,  :uid  the  [uttient  died  I'orly  hours 
after  (he  re<bietion.  In  this  ease  the  inner  and  middle  coats  of  the 
arler\'  were  torn  ucrr«ts  "just  beyond  the  point  of  origin  of  the  dorsal 
wapular  bmnch."  The  radial  pulse  was  at  first  perceptible,  but  ha<l 
ccn)*e*l  the  next  morning. 

In  most  uf  the  others  the  swelling  increased,  and,  in  a  longer  or 
shorter  time,  ruptnreit  s)K>iitane<iusly,  or  was  threatening  to  rupture 
when  operative  interfenuee  (puncture,  incision,  or  ligntnn'  of  the  sul>- 
clavian)  was  rr-jirtiHl  to.  The  longest  peritHl  was  in  Bellamy's  case, 
«ix  months  after  re<Iuetion,  and  even  in  this  oase  tlie  tir«t  hemorrhage 
(Kxrurrctl  five  weeks  after  reibiction. 

In  eiglit  cases  that  n-covered  without  operation,  the  swelling  eiuhsided, 
and  the  HN'hvnKwis  wsm  slmvlv  ahForheil.  Prohablv  in  wtnie  of  litem 
the  vessel  injures)  wjis  one  of  the  branches  of  the  axillary  arier\',  but 
in  at  least  one  (fSands)  Ihe  injury  was  certainly  of  the  arten.-  itself. 

In  the  three  cnseK  in  which  niplnre  of  tlie  vein  alone  was  deroon- 
strati'<1  |»ost  mortem  (Froriep,  Weir,  Prit*).  the  patients  died  promptly, 
in  nn  hour  and  a  Jialf,  five  hours,  and  on  the  following  day  n^peciively. 

'I'he  lilstories  sliow  thul,  although  the  diagnosis,  so  far  as  (he  general 
nature  of  iIil-  a«'ciih-iit,  ruptui*e  of  a  bloodvessel,  is  e«incerne<l,  does  mtt 
long  rt-niain  obscure,  tlie  ideniity  of  the  injured  vessel  cflnnot  always 
lie  determineil.  If  (he  (umor  pulsati>s,  the  diagnosis  of  rupture  of  an 
arter\*  may  l>e  ninrle;  and  if,  in  addition,  the  radial  pnlst*  is  present,  it 
U  extremely  pmUible  that  the  injure<l  vessel  is  not  the  main  arteri'^ 
but  that  one  of  its  branches,  probably  (he  snliewatpuUr  or  circumflex, 

>  KArtc  lAnil  ^mipvt)  -.  Loo.  dt,  p.  630. 
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\i}i&  been  niptiired  or  torn  off  nt  its  origin.  Boyoml  this  it  does  not 
aeerii  at  pruM'iit  |)09.sihli*  to  ^i  with  nmeli  wrtaiiitVi  altliniigh  tli*.-  ^rtiit 
prfiKtuiltrranri'  oi"  arte riul  lesiuns  in  tlit*  known  cast's — 2'i  out  of  ^'J — 
malceii  it  liighly  prolwible  in  any  given  ea»e  that  an  artery  oikI  not  tlie 
axillary  vein  has  bot-n  turn. 

Thu  t«niuiifttiouB  were  as  follows  :  22  recoveries,  .'13  cK-nths,  and  in  ! 
(Green's)  the  result  in  unknown  ;  21  receivwl  no  openilive  treatment ; 
uf  lhe«*e  6  recovered  an<l  15  <lied.'  In  19  the  siibt^laviau  wnt  tied, 
with  8  r(M;nvcrirs  and  1  nAor  diiiarticulation,  K  di-atlis,  and  2  unknoMn 
rcHult,  In  1  a  cure  wjis  elfectc*!  by  digital  pressure  on  ihesubt-iavinn, 
ond  in  1  by  stuffing  the  cavity  with  gauze  (ant.  circumflex).  In  6  uu 
ineisidii  wiim  uuule  in  the  axilla,  and  the  artery  tie4i  above  and  belnw 
the  point  of  ruptun- ;  all  ditnl.  In  one  (Knrte's  wcond)  the  rdnall 
ofioning  in  the  artery  was  sutured,  and  after  a  hemorrhsige  on  the 
twenty-second  <hiy  the  arl*'rj'  was  tied  above  and  Ik'Iow.  The  jutifnt 
recovered  with  a  uswlesi*  limb  after  pndongetl  gsingrene  and  i^nppiim- 
lion.  In  one  (Raw)  the  torn  subsi-apuliir  artery  and  nxillarj'  vein  were 
tied,  the  patient  recovering.  lu  4  the  linib  was  <]i^irticulateil  ;  1 
re(«»ver)-,  3  deatlm.  The  trt-idnieiit  in  XUa  cjijm/s  that  rixNtvercd  wilbnnt 
0|>enition  was  simply  eompre-sion  nf  tlic  swelling  and  immobili/iitiun 
uf  the  arm,  with  the  applimtioii  uf  ic<'  in  Malguignc%and  contprertHion 
of  the  Hul>clavian  art<>rv  in  Agnow's, 

In  drawing  infercnees  from  these  results,  it  must  be  borne  in  mind 
that  in  many  of  the  eases  in  which  (tperalions  were  undertaken  non- 
operative  tniilincnt  had  previouly  been  employed,  and  had  resulted 
in  a  eondition  titat  made  an  t)|>enition  neei>s,snry.  Including  xueh,  the 
results  of  non-openitivc  treatment  may  lie  talmluted  ns  follows:  Of 
38  jBitients,  6  recovered,  15  dietl,  an<l  17  (with  1l>  deaths)  sulwcs- 
nnently  underwent  operatictn,  eitlier  because  tli^ith  by  liemorrlmgu 
tlin^atenod  or  Ixi-anse  of  the  exist^^nce  of  a  growing  aneurism.*  A* 
fair  inference  from  the  re|Kirted  coses  is  that  conservative  trcatJiieot 
may  projM'rly  l>e  trie<I  at  first,  hut  should  not  be  pndonged  if  th<» 
symptoms  do  not  properly  yield  ;  and.  seeondly,  that,  in  ease  uf 
resort  t«>  operation,  ligature  of  the  subclavian  arlcrv  or  dis:trticulati(in 
at  the  shoulder  is  to  be  prefem"*!  to  incision  of  the  sac  and  double 
ligAtun>  of  the  arterv.  It  is  not  estsy  to  understand  wliy  Mpiture  of 
the  artor)'  alwivc  and  below  ha*  boon  so  uuiforuity  fatal,  ami  notwidi- 
slanding  the  recxinl  I  »ihoiild  prefer  it  to  disarticulation,  and  [lerhapa 
even  In  ligatnn?  i>f  the  sulK'lavian. 

Kx|M'ricnnr  with  arteries  woumle*!  tmder  other  e<mdition<  has  ithowii 
that  they  will  sometimes  (piite  rojidily  Ik-iil,  or  the  ■•{H'liing  ttmdc  into 
them  will  <dose,  under  pressure  aecurutely  made  at  the  (Kiint  of  injury, 
anil  it  would,  theR'fore,  Iw  i>ro|wr  to  attemjit  to  tre:it  this  injury  by 
diri'Ct,  limit*-!!  pressure.  AVhether  or  not  it  would  be  j>i».-<r.ible  In 
n-eognir*  the  wounde<l  |>oinl  and  make  efficient  pnawure  dioK-lly  ujmmi 
it  uannot  be  said,  since  the  attempt  dctes  not  apjieur  to  luivc  l>een 

I  PasAibly  K&rt«'lH>ennil  I'aur  nIiumIiI  Ik-  itK-lndciri  wnoDK  tbe  reeovvrka: 

■  Knrtfl'a  «Maad  cat*  U  mt  oiri'iitmn  ;  Nil  rrror  in  diacnocin  UA  \n  an  opantSon  wnn 

t)tn  Rnnuri«in  had  apiwwntiy  ouilcrguui;  apouUowiaa  eon.    lu  Caldwdl'l  Uit  MMUlBifi 

WBA  thouKhl  lu  Im  ail  abwoM. 
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nude.  In  default  of  such  HmiUtl  pre-ssiin',  gi-nrrnl  coni|ire!<^ioii  of 
Uio  flwolling  ill  the  nxilla  Ht-eniii  to  be  tlu^  onlv  iv^^iirtT  t^iiort  of  npem- 
tion.  Tht*  nf»inmon  tivatfl«'nt  of  ruptiiixKl  arton',  incision  anil  (limbic 
ligature  of  the  vessel,  •au'*  ininuNliati-'ly  rfsortfil  to  in  only  two  nf  tlieae 
Leases;  both  were  promptly  fatal.  Korle's  remilt  after  lateral  li^tiire 
[of  a  Hmall  opening^  in  tm*  artery  is  not  pncoiira^ng,  although  a  number 
of  sueeessos  after  incised  wounds  have  lieen  reiMjrtwl. 

In  the  rcHliiclion  of  rLK^nit  JisliKiLtion^,  tlie!<e  aeoiilentti  show  that 
abihiction  of  the  arm  o.s)R>eialty  siioulH  l)e  avoideil,  us  also  eireuniduc- 
tioii,  violent  traetion.  ami  roii^^h  pres.snre  in  the  axilla.  Koi-hcr'» 
nu'tliud  by  luauipulatitni  ami  mine  by  thn  nn>«upi)ortr<l  weight  of  the 
ile|>en(lent  limh  appear  well  adapted  to  avoiti  the  «iunger.  It  is  alsii  to 
be  remembered  that  the  injury  to  the  vessel  may  be  caused  by  the 
di<^loention  itM.'lf.  and  it.H  t^vnipttiuiK  may  be  masked  by  the  sueiling 
cominoiilv  prL>}<ent  during  the  first  few  days.. 

In  old  ilislocation*  the  prolmbiHty  of  the  oceurrence  of  (he  acci»lent 
IB  iuerea.sed  by  the  nmre  forcible  meabureK  usually  necestary  to  break 
up  the  adhesions  that  bind  the  Ixmes  iu  their  new  relatione ;  and, 
while  it  nuiy  Ite  proper  in  many  cawt«  to  make  the  attempt  to  restore; 
the  limb  to  usefulness,  the  |K>ssiliiIily  creates  another  rea^^iu  for 
abstention  wlien  the  patient  ii*  old,  the  duration  of  tlie  ilisloration  long, 
and  the  adhesions  firm.  Even  a  dislocateil  arm  may  be  very  Useful, 
and  the  fiitjility  of  tins  an.'ident,  nioru  than  70  {*er  eent.  of  dtsiths^ 
may  well  cnuw;  the  Rurgeon  to  hesitate  tit  incur  the  risk  mernlv  for  the 
Bake  of  ameliorating  a  conditiim  which  does  uot  endanger  liA.'  and  is 
quite  com|iatible  with  activity  ami  usefulness. 

I^jories  to  Nerves.     These  also  have  been  far  more  frapicntly 

uWrvitl  ut  the  shoulder  lliau  eLsewliere,  unil   there  is  the  tame  difli- 

oulty  in  many  of  the  reconled  ^as^.t  in  determining  whether  the  injury 

.was  cauHe<l  by  the  dislocation   or  by  the  monceuvres  enipl(>ye<l  to 

f'flffiwt  a  reduction. 

The  injury  may  comnst  in  direct  compression  of  the  nerve  against 
the  l>one,  aa  in  attempted!  reduction  by  the  nielhiMl  of  the  door  or 
ladder  or  by  the  heel  in  the  axilla,  or  in  fon-ihie  elongiition  or  itim- 
pleto  niptiiro  of  the  nerve  by  tmction  ui»on  the  lindi,  or  Rueh  change 
in  ilA  [Hisltiou  tluit  the  nerve  is  stretched  around  tiie  head  of  the  Ixtne^ 
or  in  avnlsion  of  the  nerve  from  the  spinal  con).  As  the  autD[H<ies 
are  few  in  nntulKT  our  knowleilge  of  the  lesimis  is  mainly  clinical. 
In  a  ai5cipMil«l  in  the  prifeding  section,  one  of  riiplun*  of  the  brachial 
nrtery  \mkxt  the  ellH>w,  the  median  nerve  was  alno  nipturetl ;  and  thifi 
(hitible  injury  has  licen  several  times  eiioninlered  In  compound  di»lo- 
oaliim  of  llic  cll>4>w. 

In  a  «L*  n'port«l  by  Flaubert,'  and  nientinneil  above  in  the  section 
on  Kmphysenia,  ;i  dislocation  of  the  left  ahoidder  five  weeks  old  in  a 
very  stout  woman  agt^l  s^-venly  year^t,  reduction  was  acc<iinplislieil 
witii  difficulty  after  prolonged  traction  upon  the  ami  by  eight  assist- 
ant((.     B^-side  the  emphynema  extending  over  the  net^k  and  l«uik,  there 

I  Mtreh^nd  ;  Loe.  eit.,  pp.  2Si,  47. 
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were  syncope  lasting  an  luiiir,  clondint'ss  of  vision,  paralvfi:*  uf  the 
rijjht  arm,  anil  left  nfmipk'gia  witli  low  of  sensibility  in  tbc  left  arm 
but  with  [Klin  referred  tu  it.  Thirty-six  hours  later  there  wua  ftharp 
\Kiui  in  (he  ba^rk  of  the  head  and  nei-k  and  in  tlie  ears;  puin  also  in 
the  loft  thigh,  in  wliicli  (>ensation  mil^^  liettcr  than  in  the  right ;  tlie 
left  arm  was  in.scnsitive,  withutit  |>ain,  and  mutiuules^;  tlic  ri^ht  arm 
numb  and  somewhat  weakene<l ;  ptilse  rapi<).  ttkin  warm.  The  noxt 
day  tlie  pupiU  were  dilalwl  and  did  not  respond  to  light.  On  the  sev- 
enteenth day  the  respiration  was  embarrassed,  the  skin  hot,  pubie 
rapid,  pro-it  ration  great ;  and  on  the  ninet^^nlh  day  deiith.  The 
Hiltop!»y  showe<l  the  lower  fottr  pairs  of  the  brachial  plexus  on  the  left 
fiide  to  have  been  torn  away  fi"om  the  spinal  cord ;  the  torn  enda 
plainly  showetl  the  delicate  filameot^  by  which  thev  took  their  origin, 
and  the  gangtinn-t  on  tJie  po.<<terior  roots  ^>onld  be  distingntshed.  The 
first  pair  had  suffered  no  Injury.  The  spinal  dura  mater  was  of  a  lUirk 
brown-reil  color,  and  the  eonl,  at  the  (mint  where  the  nerves  Imd  W'vn 
hini  away,  wa.-*  change<l  int^i  a  reihlish-brown  pnip  in  which  the  gray 
and  white  snbstnnces  seometl  mingled. 

The  two  following  lases  pecnrUed  by  Flaubert '  bear  u  close  rctsem- 
blanec  elinically  to  tiiis  one. 

In  a  man,  lifly  yenr»  old,  with  a  dislocation  of  the  shoiihler  dutinjp' 
fnnn  a  fortnight  before,  traction  by  three  assistants  (rause<J  nundniesa^ 
and  ]>ain  in  the  hand  and  wri^^t ;  a  second  attempt,  with  six  a'isist;intj4, 
instantly  cau^  numbness  in  the  corre,s[ionding  leg,  and  the  n.nhicii»in 
was  aboiidoneil.  The  following  night  tiieiv  wun  bbarp  [Miiu  in  tJie 
hiwer  cervical  vertebrie,  Rnbfteqiipntiy  extending  to  the  domd  regioo. 
The  arm  reniaimti  almost  w>mpletely  |)andyxetl. 

A  dislocation  of  the  shoulder  seven  weeks  old  in  a  woman  sixtv-fiMir 
year.-*  i>f  age  was  replaced  by  traction  maile  by  five  a-ssistants.  At  tho 
moment  of  rethintion  the  patient  felt  a  sort  of  rupture  at  the  wristJ 
followed  by  a  quivering  that  extenilod  to  the  h)wcr  third  of  the  %rm 
anti  by  complete  hemiplegia  and  great  diminution  of  senrntion  on  the 
inatne  t^ide,  es|)ceially  in  the  ann.  The  lower  limb  regained  its  power, 
bnt  the  arm  remaineil  mndy/ed  and  atrojihied. 

In  other  eaises  the  elteeU,  as  indicate^l  by  the  M*mptom»,  have  been 
limited  to  the  limb,  arm  or  leg.  or  to  portions  of  it. 

Eriehsen'  quotes  fn>ra  Billnith  a  ease  of  dislocation  of  the  shoulder 
of  nine  montns'  standing  which  had  been  accompanieil  by  itartinl 
pnralyftJR  of  the  arm  and  «omo  atrophy.  The  reduction  wa*"  followrtl 
liy  total  i>araiysis.  I^e  Bn;l ''  re|torted  one  which  occupies  a  |>«isitioh 
inlennitliate  Itetweon  thisclajw  an<l  the  preceding  :  a  soldier  dishMmted 
hi^  right  shoulder  ;  rmltiction  was  iniineiliutely  madi'  by  tmctinn,  and 
was  followed  by  iwirulysis  of  motion  in  the  entire  arm,  lo-ts  of  sensa- 
tion Udow  the  eltHiw  and  on  the  right  side  of  the  nei*k,  and  by  ptofua 
and  rlimness  of  visitm  on  the  same  side.  In  moiit  of  the  more  troeol, 
recorded  casts  the  history  leaves  it  in  doubt  whether  the  paralysis 

■  QuutCM]  by  MklRklsuv:  Loc.  cU..  pp-  15s.  I  ji> 
*  KrlolMoii :  tfarssry,  Aia.ed.,  toI.  I.  p.  ll.V 

■  U  Bret :  8or  <]«  Bkloffla,  1964,  p  1 19.    Qaot«d  hv  Weir  HitcheO. 


ACCWEHTS  BY  ATTEMPTS  TO  REDUCE  A  DISLOCATtOy.  46-") 

w8mH  by  the  dislocation  or  by  the  rcdnctiuu.  ]n  the  older  «u«^, 
in  which  thr  rouf^h  method  of  the  dt>»r,  hiddcr,  or  anibi  wu.-»  eniplftyt-d 
for  reduction,  there  can  be  Imt  little  doubt  iliat  the  iiuralviiis  was  vtm\- 
inouly  caused  by  the  reduction.  At  the  shoidder  the  nerve  most 
fre*jnently  affected  is  the  cirruniflex ;  ^fIlrelulnd  thuiks  tliis  nerve  is 
roninioidv  injtireil  by  the  di>ik)eiiiii)n  ;  the  ulhi-nf  bv  ihc  if^Uirtii'O. 
Instance}*  uf  injury  in  other  dislocations  llian  thosi'  of  the  shi>uUh'r  are 
rare.  HiitehiuMin  '  <i<!.'«'rili4's  a  ea>»4;  of  isirhiatic  dislm-atlun  uf  llie 
fcinur  re<hiceil  by  manipulation  under  ether,  followed  by  complete 
auicsthesia  of  tlic  limb  l>clow  the  knee  except  on  the  inner  i^idc  of  it 
an<l  of  the  fmtl. 

Maclisf '  gives  a  plnle  of  disloejitinn  of  (he  feninr  liackwani  in  wlurh 
the  sciatic  nerve  i>  stn-lcheil  over  t)io  neck  of  the  Iwne ;  and  lie  says: 
"  Infjencral  (in  tliMltHstinnt*  into  tlip  iriatic  notch)  the  j;reiit  sciatic 
nerve  is  bent  over  ihe  femur  and  put  on  the  (ttn*t*'h."  .  .  .  '*  I 
have  seen  it  t<o  situated  in  remird  to  the  head  of  the  femur  that  the 
nnliK-tifHi  could  not  |His.«ibly  nave  been  effeetdl  with  safety  to  llnit 
nen'c."  The  plate  ap|iar<>ntly  reprpiients  a  diBlocntton  produced  ii|>on 
the  cadaver,  and  it  sceni>J  ppol»able  that  the  text  refers  to  dislocations 
fiinithirlv  pDHlucetl.  I  have  known  of  only  one  clinic:d  cu^  in  which 
such  refations  of  the  pnrt*»  have  been  obT<er\'eil  (QnainV). 

Fractiire.  Fracture  of  the  diyk»cat«l  Wnie  during  reduction  has 
orrnrrc^i  in  dislocation;*  of  the  shoulder,  ollxtw,  and  hip,  an<l  not  only 
when  y^WAl  ii>Tw  has  been  cuiployed.  hitl  alnj  duriuK  com|«irativeIy 
gentle  manipulations  to  tlex,  aUluct,  or  nitale  the  limb. 

At  the  blioulder  the  recnnled  cases  apprar  all  to  liave  been  disI(K3»- 
tions  of  long  standing  in  elderly  jwople,  an<l  in  most  the  accident  was 
eiuise<l  bv  forcibh'  n>tation  during  tnictinn.  Of  late  years  1  have 
hcsinl  of  sovcnd  eases  of  fracture  in  o>mparalively  recent  dislocaliona 
(•auHcil  bv  atlcmpl--  lo  reduw  by  Kocher's  method.  The  fniclurt'  is 
nsnully  at  or  just  Ik'Iow  the  siirgiwil  nwk. 

Sfv'eml  anthors  aiwert  thai  the  ribs  have  been  broken  dnring  rwliMT- 
tton  bv  the  prctwure  of  a  tirm  axillar\-  pad  Usc<l  as  a  fulcrnm,  and  alw 
(fflv  that  the  Up  of  llic  glenoid  cjivlty  may  Ik*  bniken  during  reiluclion. 
In  Weir's  cjw,  quoted  un  page  XMi,  the  third,  fonnh.  and  fifth  ribs 
were  broken  in  the  axillary  line,  ap|iarently  by  pressure  of  the  heel. 

At  tlM-  cIImiw  fracture  of  the  oleeninon  has  Ut-n  freuuently  caused, 
cither  intentionally  or  by  accident,  in  the  re«lnelion  of  old  di<|lo(mtion». 
Th««;  i«  hut  one  reconletl  rase  of  its  fracture  in  a  recent  di»;loejiti«n, 
and  even  in  this  there  is  some  doubt  whellier  the  fracture  IukI  not  taken 
jdace  Ix'fon?  the  reduction  was  attempteil.' 

BInrkoe'  mentions*  a  case,  an|iarently  tmii^ne,  of  fracture  of  the 
htimemfi  in  an  attempt  lo  reduce  an  old  tlislocation  of  (he  eH«iw. 
"  While  making  extension,  and  at  the  same  time  trying  to  flex  the 
foKarni  on  the  arm,  the  humerus  gave  way,  and  a  ven--  oltlirpie  frae- 

>  IlaUililnMit;  Mr>di'«l  TiniiwKiid  fluDllo,  ISOS,  i.  a,  l!M. 
«  Mwlliw:   nii«lnr»ti(.n*«n.l  Frm'tun*.  PlkM  IXV.  r\^%. 
■  l>KUxiri.  Jd  MaliEKlrn'' '  l-''^-  '"it-.  V-  t48. 
*  UKtkoa:  DlMUHorthe  l(on««,  p.  18. 
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turc  was  found  to  have  occurrciJ  alwut  a  hund'n  hrealh   above   the 

I  liave  (Mwn  one  case  of  backwoni  (iislo<:«tion  at  the  olbow  in  which 
a  forcible  change  of  the  [xj^ltion  from  full  exU>usion  tu  tUixiun  al  a 
right  an^le  hail  brukcn  otT  tlie  trouliiear  |>orlioa  uf  the  humerus  aud 
displaccu  it  forward  and  upward. 

In  dtsloc'utious  uf  the  hip  the  femur  has  been  broken,  ustuallr  at  the 
neck,  but  oiire  at  hiL-*!  at  tlie  hiwer  end  of  the  bhaft ;  and  it  is  asserted 
by  some  that  the  rim  of  the  acetabulum  also  ha.*  been  broken.  The 
accident  appears  U>  have  been  due  not  to  trtLction,  l)ut  to  efforts  nimlv 
by  the  linmlh  of  the  surgeon  to  changt^  the  pottititm  of  the  limb,  njtji- 
tion  or  abthiction.  Although  iJie  force  thus  applied  is  blight  compared 
witii  lltat  developed  by  the  use  uf  pulleys,  it  must  be  remembenxl  thut 
its  cflect  i:^  greatly  imrrt^aHed  by  tJie  leverage  of  the  limb. 

Inflammation,  Suppuration,  Gangrene.  The  Inflammatory  rcfleti{>ii 
induced  by  u  di.sIoc4itii>n  i»  u>^ually  mudcrute,  and  rarely  tcrminatcft  in 
suppuration  ;  and  when  excessive  reaction  does  flillow  thereduciiimof 
a  recent  dislm-atinn.  it  is  not  always  possible  to  detcmiino  whether  the 
original  imuuiatism  or  the  reduction  is  responsible  for  it.  In  ilii^lm-u- 
tions  of  long  standing  tliis  iliffirully  does  not  exist,  fur  the  primary 
reaction  bascuniph'tely  subsided,  or,  if  persi-stenl,  has  bec<jnic  moderate 
and  rhnmu:  before  thennluction  is  attempted,  and  ittt  renewal  or  iixacser- 
batton  is  plainly  due  to  the  interference. 

Tbe  innaninmtion  may  be  due  to  the  direct  pressure  of  the  up|>aratus 
use<l  for  making  traction,  or  to  lacenitlon  of  ttie  parts  alunt  the  atlected 
joint;  the  latter  is  the  more  dangerous  bemuse  of  the  pni1>ahilily  that 
the  iuHammation  and  suppuration  may  extend  to  tbe  cavity  of  the 
joint,  but  the  former  also  bus  provetl  fatjit. 

Of  lai^enition  of  the  parts  alMuit  the  affected  joint  the  ftdlowing  case 
is  an  example.  It  wa^  luider  tbe  care  of  Malguigne,  is  briefly  n.-terred 
to  by  him,'  and  is  rcimrtiHl  in  full  by  l*armentier  :*  A  man,  tnirty-fonr 
years  old,  witli  an  intraeonieoid  disliK>iiiion  <if  six  mouths'  standing. 
Three  attempts  to  reduce  were  umde,  the  truetiou  in  the  last  amuunllug 
to  more  than  four  hundrnl  jMiunds,  and  tlir  lu*ad  of  the  bono  tieing 
brought  almost  bock  to  it.-*  place,  but  an  attempt  to  force  it  into  phuv 
by  lulenil  traction  with  a  liandage  failed  and  even  lacerated  tlie  skin 
on  llu*  |x)stcrior  uiurgin  of  the  axilla.  On  the  fifth  day  after  the  la*l 
iittrnipt  the  patient  complainetl  uf  {>ain  in  tbe  axilla,  ami  tbe  following 
day  U-came  delirious,  and  a  large  r|uantity  of  pus  escaped  through  the 
liu^eraiion  of  the  skin ;  trismus  and  tetanus  followed,  and  dcalh  two 
davs  later. 

^he  auto{>sy  tihoweil  nl>scpss(«  under  and  Iwhind  both  p<*etoral  mui^ 
cles,  in  the  substance  t»f  the  eorneo-brachialis  and  along  il.s  uniler  sur- 
face, and  com  nu  mi  eating  H'ith  tlie  new  uriieular  cavity  Llirough  a  rent 
in  lU  capsule. 

The  mllowing  case,  re|x>rte«l  by  Mr.  Jonathan  Ilutcbinson,*  is  even 
mon'  striking.     .\n  elderly  woman,  drunk,  \va»  admitteil  with  a  dislo- 

*M«bEmlKn**:  I>w.  cil.,  p.  ItW.     ■  l'»mirnll<^r  :  Rall,<li»  UH>n'.  AaiilomtrinF,  1H&2,  p.  303. 
'  Itntrhiiwon  :  Mnlical  Time*  mnd  UMetb-.  IMM,  vol.  L  p.  304. 
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niliun  iiitn  tbe  axilla;  an  »tt«iii[)t  t*)  n-tlm-t/  fuiltil.  Tlif  next  ilav  Aw 
m\i\  the  Klioiilder  lm«l  \\t^\\  <li6lnc;ite<l  lor  .-lovenil  vciirs,  but  she  wn»*  irnt 
belifv«<l,  iia<l  rvdm'iiuu  was  again  utteniiitf<l  wiili  tlir-  »»!  of  clilun^- 
fona  l>y  xwAcTViUi  luuuiuil  trnctiun  dim^llv'  uulwunl  und  the  knee  in 
the  axilla  a^  u  riilenini ;  the  utt«*niiit  wvt.»  ointiniiiKl  for  ten  ininut4>». 
Great  inHaninuktiun  fullowftl,  the  joint  suppnntltHi,  and  the  |tatieut 
dieil.  The  aiittipfty  sIm>w<^1  u  iirw  articular  ravity  funned  Ik'Kim'  and 
in  front  of  the  glenoid  cavity.  The  soft  tissue.s  of  the  joint  were 
wholly  destroyed  by  suppuration,  and  every  trace  of  curtilage  removed. 

An  ex|»erience  of  KnMtu':^  fliows*  thai  an  nnfortunat^*,  even  fatal, 
result  may  follow  an  apjmrently  judicious  and  nxKlerate  attempt  at 
reduetion. 

The  jKttient,'  a  t-oarhinun,  thirty-nine  yearn  old,  enteretl  tlie  ho>j)ita.l 
for  treatment  six  months  after  he  had  dislocated  hin  left  hip.  Trac- 
tion to  the  amount  of  moretlian  five  hundre<l  |K)umlrt  was  made  with 
Mathieu's  apparatus  without  sueeest^,  and  the  attempt  was  not  re|>ei)leil. 
No  ill  result  apjK>arin^,  the  jiatient  wan  <linclmrgei)  at  the  end  t>f  a  week. 
A  fortnii;hl  later  he  was  admitteil  1m  annther  hospital  with  wmsidcrahle 
swelling  of  the  hip  antl  iK-ritoiiitis,  anil  dietl  on  the  following  day. 
The  jiutoprtv  sIiowhI  a  eolleetion  of  pus  occupying;  the  old  ami  new 
articular  cavities^  tilling  the  external  iliae  fossa,  infiltrating  the  gluteus 
nuNlius.  and  in  coalael  with  the  entire  siirfa(*c  of  (he  internal  and  extt'r- 
nal  ol>tunitor-<and  with  the  fil)tunitor  tonimen  ;  al«i  a  genrrali/eil  peri- 
ti>nitift,  much  nion-  markinl  in  thf  tnie  pelvis  than  elsewhere.  The 
ouurue  of  the  hf*ion  was  thought  lo  have  Ihh'II  :  intlammation  of  the 
new  joint,  extension  to  tlie  old  one,  then  to  the  obturator  interntis,  and 
finally  to  the  |KTitoi)euni.  It  was  thought  probable  that  the  potient 
had  resume*!  Mork  ininifiliately  after  leaving  the  hit^pilal,  and  thuttliitt 
nntimely  use  of  the  linili  had  pntvoketl  the  suppunition. 

In  a  few  ni-onh^l  cases  the  iiiflatninatory  reaction  was  so  severe  that 
the  lindi,  or  the  affeclwl  segment  thereof,  bee:nne  g]mgreiH>m!i.  Uuiiuy- 
tren-  repiirteil  a  caw  in  which,  after  reduction  of  a  dislocation  of  the 
Unmib  bv  lung  and  violent  etVoi'ts,  the  thumb  lieeame  gangrenous  and 
i»epnnite<J  at  the  metacar|M>-i>halangeaI  joint. 

These  coses  are  to  be  <listiiiguisheii  from  those  in  which  gangrene 
has  l)cen  caused  by  injurj-  t*»  the  vesifels  or  ner\'es,  us  in  La  Motte'a 
rase,'  \\'eir's  first  wise  (piote*!  in  Chapter  XXXIII.,  page  45'J,  and 
probably  in  Delagarde's,*  in  which,  after  re<lnetion  of  an  old  dislocation 
of  the  shoulder,  abscesses  anil  |K>int.s  of  gangrene  formed  in  the  limb 
and  rendered  amputation  at  the  slioulder  iieceMiarv. 

Persistent  oedema  of  tbe  limb,  a  ci>ndition  re^mbling  elephantiasis^ 
has  Imtu  ob!^•rve^l  in  a  few  (!ases  in  which  unsuccessful  altenipls  liail 
been  made  Iti  redikv  old  dislocations,  apparently  the  refiiilt  of  inter- 
ference with  the  venous  flow.  In  »  ca.«*i.-  of  Malgaigne'tt.  quoted  by 
Vel|Miiu,^  the  utlema  i>f  the  ann  diHapiR'are<l  sinuiltaneously  witli  the 
development  of  numentus  varicose  veins  in  the  ami  and  shoulder. 

t  IbpirlM  l>y  mtUuK  in  Uoll.  <lt-  U  S^x;.  dn  Chlr..  IMB^  vaL  Ix.  p.  ML 

*  Dntnivlrr-ii  :  Qitolrtl  hv  Mttrrbaixl.  lor,  rit,,  p^  ISS. 

■TAMa(t*>r  Tntll<'d<<iiiruiitlr.  \a\.  Ir   p.  »a 

■  TVUiiBrdc  :   Kt.  Itarlhiilmnrwn  llodpiul  Beport*,  Vol.  I*.  B.  80. 

'lUnrbsari:  Uw- riU,  p  ini. 
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Syncope  and  Sudden  or  Early  Death ;  Fat  Embolism.  Heside 
the  numcrua-4  nwps  already  qtiotetl  in  this  rhapter  which  show  the 
dangers  to  the  life  of  the  pntieiit  that  may  ariBc  in  tlic  course  of  ma 
attempt  to  reduce  a  recent  or  an  ul<l  disIiK-ation,  then;  are  still  othcra 
whirh  indicate  that  life  may  \te  serioiiftly  threatened,  or  even  de.«tniye«i, 
by  other  accident*  or  complications  than  tlio  rupture  of  iniponaiit 
vcjwels  or  nerves  or  excessive  reaction  fln<]  ^tuppiiration.  In  sonic  of 
the  fatjtl  caws  tlie  failure  to  make  an  autopsy  leaves  the  cause  of  death 
obsiMire,  but  the  s)'niptoins  jtoint  to  rupture  of  a  vessel  as  a  possible 
cauT*c. 

K.  I$<eckel '  ha.1  rejiorted  a  case  the  autopsy  of  which  suji^ests  another 
cxphuintion,  not  only  of  stifne  of  the  deaths  by  syncope,  but  also  of 
S4uue  attributed  t«>  thu  anicstbetic. 

The  patient  wjis  a  man  fifty  years  of  ago,  with  a  recent  ilio-puhio 
dislocation,  who  wa^  brought  to  the  hospital  after  an  unsncoeftsful 
attempt  to  nxlucf.  Cblurofonu  was  giveu  and  reduction  made  in  Mrven 
niinutcH  ;  the  patient  grew  pale,  his  respiration  wt>aki'nt><]  nod  prompil^^ 
stopped.  The  autopsy  sliitwed  the  heart  tn  W'  atrophied,  both  pulmon- 
ary arteries  plug^eil  by  non-adherent  clots,  munded  like  emboli,  in  the 
niei]iu!n-sij'.<!<l  branchpfl  and  those  of  the  third  and  fourth  order,  and 
also  fat  nithotimn  of  the  lungs  very  widespread  and  intense.  The  iliac 
and  femoral  veins  were  free,  but  there  was  a  throniUus  in  the  |w)plit4^^l 
vein  fmni  which  it  was  thought  those  in  thfi  pulmouarv  arteries  had 
been  broken  off. 

lk>forc  the  use  of  anteslhcticd,  in  the  times  wlien  musi'ular  remhition 
was  sought  to  be  obtained  bv  measures  which  depressdl  and  weflkene<l 
the  iMitient,  and  when  the  etforts  to  reduce  were  made  with  great  vio- 
lence and  Mimetimes  pndongcd  ftir  hount,  exhaustion  of  the  jKitieut 
luibitiially  fbllowct],  and  death  was  sometimes  the  conseipience. 

Death  by  the  antion  of  an  antrjtthrlir,  eRi>ecially  chloroform,  is 
thought  ^>  occur  in  a  larger  pnujorliim  of  cflses  of  redurlitm  of  dislo- 
mlion  than  of  other  opemtions,  nut  no  satisfactory  explanation  of  the 
greater  risk,  if  it  actuallv  exists,  has  been  given.  Of  134  cases  of 
death  l>y  an  aniestbetic  collected  by  Marchand,  in  17  the  oi>cration  was 
the  reduction  of  a  dislocation  ;  of  these  11  were  of  the  nhonlder,  li  of 
the  hip,  and  I  each  of  the  knee,  elbow,  and  thumb. 

'  K.  Kftx-krl :  Mitrt  unbilr  |«r  nmboUt-ii  |tulninnftirv».iilm<ilnnt  Ik  niortfiv  Ivebli 
ftlir^  Induction  A'uae  luuilou  de  la  cuisse.  Ber.  dv«  licluocev  U6d  .  Oct.  15^  1881.  p. 
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CONGENITAL'   DISLOCATIONS. 

ITxDRR  tile  term  non'traunuttie  may  be  included  all  difllucatiuiia 
wliirli  exist  at  birth  (conffeiiitdl),  although  it  is  olainteil  tlmt  ^itnte  ut' 
tliein  are  due  to  violcnw  inflicto*!  upon  the  IVctus  in  utem,  or  even 
during  deliverv,  and  thofiL'  which  u|)|H9ir  subsenuent  to  birth  as  the 
ffHtilt  of  non-tniiimatic  rlmnge^  in  one  or  more  of  the  coi)»<titueiit  [tarts 
of  tlie  joint  ("spontaneous,"  "symptomatic,"  "inflammatory," 
'•paralytic,"  "myopathic,"  "chronic,"  "tardy,"  " disliK-ntion  by 
di!«tention,"  "  by  n?laxation,"  "  by  dtwtriiclion,"  "  by  deformity  "), 
and  thoHe  which  may  be  reproduced  at  will  by  the  individual,  "  vol- 
nnlary." 

The  existene<!  uf  dialocationn  (at  leaat  of  the  hip)  in  the  ncw-lH)m 
child,  and  their  non -trauma tic  cliaracter,  have  been  recognize<l  since 
the  earliest  times,  but  the  acctintte  study  of  the  subject  may  be  said  to 
have  begun  in  1818,  willi  Schreper,  who  esamineil  jHJst  mortem  two 
specimens  in  a  girl  two  anil  a  lialf  years  olil  and  a  woman  of  fttrty- 
eight.  A  few  years  later,  182G,  Dupuytren  bnmght  the  subject  before 
tlie  Aradt^mie  dcs  Sciences,  and  calletl  attention  especially  to  the  fiictJi 
tliat  the  affection  was  often  inherited,  and  oAen  bilateral.  Sint^  then 
the  subje<-t  of  congenital  dislocation  of  the  hip  has  Iwen  actively  studied 
by  nianv,  and  the  similar  but  much  rarer  affections  of  other  joints  have 
receive*!  due  attention. 

Statistics,  nisKteations  have  been  observed  at  birth  in  many  joints, 
but  not  only  do  those  of  the  hip  far  exceed  all  others  in  ni]nilH.'r,  but 
the  latter  are  actimlly,  as  well  an  relatively,  so  rare  tliat  their  statistics 
have  not  much  value.  Xext  to  that  of  the  hip  the  most  common  dis- 
location is  apparently  of  the  shoulder,  and  then  that  of  the  heail  of  the 
radius.  KK'iulcin  says  that  the  re<'ords  of  Von  Longenbeck's  Poly- 
clinic show  IH>  (Mugenitnl  disltH-ations  of  the  hip,  5  of  the  shituldcr,  2 
of  the  head  of  the  radius,  and  I  of  the  knee.  It  is  not  ex<?eptional  lo 
find  several  dlsInc?ations  present  in  an  individual,  or  one  or  more  disli>- 
catious  associati^il  with  such  cimgenital  defects  as  spina  bifida,  clult- 
fiKit,  ventral  hernia,  encephaloeele,  and  exstniphv  of  the  bladder. 

.\s  will  appear  in  stiidving  the  otiolng_v  of  this  affection,  tlic  statistics 
of  cung^'tiilal  dislocation  of  the  hip  include  cases  widely  diflerent  in 
iheir  origin,  and  even  sonu>  which  are  acfjuired  and  not  congenital, 
tJiflt  is,  some  which  have  l>een  pro<luce<l  during  the  first  few  months  of 
life,  |H.'rlia{>s  Iwfon?  the  jiatient  ln'gan  to  walk,  by  the  unopposed  action 
of  oertain  gnmps  of  muscles  after  p;iralysis  of  others.      It  seems  prol>- 

'The  ow  of  Ih);  U-mi  eimgrtiibU  to  clsMify  ci-rtitin  dlsltwfttioam  fal  ol^lertUmsble  fur 
•vYontI  riMLHU.  whii'h  wlU  ippcnr  in  thr  ntuno  of  lli«  dJMmMiian  nf  iho  MulOrrl,  ll  in- 
rlailv«  t'tna*  tlmt  railtnttljr  diffvr  in  IhvirrtiMlnitr  kiiit  puthdlncT.  t't't  s«  th>»r  funiio  mn- 
noi  Tell  br  ilLttiiixui«}><'d  from  one  anuthcr  ifiirinit  liTc,  RrliMHilii-stmn  hoiird  ii|ian  iitbcr 
poliiUauiiiwt  be  nKliwd  in  prictim,  butniuat  beconSoMl  totbcdcad-liowanci  muwruni. 


470 


DISLOCATIONS. 


able,  however,  that  the  error  thus  arising  is  not  a  large  one,  but  still, 
for  thift  and  for  other  reasons,  I  sliiill  here  ([imte  only  (he  more  recent 
slati.sties,  believing  them  to  im  tlie  niusl  lu-urly  correcl.  These  urc 
Dniclimaiin'ii,'  I'ravaz's  (([iioted  by  Kronlein),  and  Knmlcin't*.' 

CUNUBKITAL    DiHLOCATIOMS. 
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Prahl's^  are  not  given  in  HiilHcient  detail  U>  l)e  included  in  the  table ; 
they  comprise  18  ca.'*es;  3  were  male^,  15  females,  making  with  those 
in  the  (able  a  total  of  "iJl^,  of  whidi  ;J8  were  males,  l;t  [ler  cent.,  and 
254  females,  k7  per  cenL  Angot '  say.s  that  of  about  20  ranes  oIi-ktvihI 
by  him  at  the  Hopital  dcK  Knfant.-^  malades  in  I88'2,  ail  were  girls. 
()f  11  eases  of  congenital  dislocation  of  the  knee  collected  by  Ililxin,^ 
7  were  girl^,  3  boys,  and  in  1  the  i^ex  was  not  recorded;  of  tbetie,  H, 
1  girl  and  2  boys,  were  ^tilllwm^  and  presented  other  very  marke^l 
deformities. 

Etiology. 

The  discussion  of  this  branch  of  the  subject,  which  was  (Aken  up 
with  much  intun^t  after  the  publication  of  Duimytren's  memoir,  was 
not  fruitful  of  poi<itive  ret^tdtH  liecautte  of  the  lack  of  anatomical  matt*- 
rial  and  minute  examination,  and  of  failure  distinctly  to  di^;riminule 
between  difTcrent  forms  and  between  the  original  bony  defects  and  the 
changes  pro<lnccd  bv  the  long  use  of  the  defnrmcd  limb.  Since  the 
affection  is  unc  which  often  escapes  reci>gnition  until  the  child  begins  to , 
walk,  it  wa8  mimetimcs  confounded  with  rjifllocntinns  resulting  from 
infantile  paralyrtis,  and  as  it  is  one  which  doex  not  ilestroy  life  the  op- 
portunitiM^  for  direct  anatomical  invcsiitigation  were  almost  entirely  re- 
(ttrictcd  to  two  classes  (tf  cases,  the  stilllM)ni  ami  thosi!  that  die*!  shortly 
after  birth  in  con»*e<inent«  of  other  ini]K)rlant  cc)ngenital  defect.^  and 
tho^  iu  which  the  original  changes  had  been  niaskotl  or  ftupplcmcntcd 
bv  subsequent  ones  pnHluced  by  the  further  displacement  of  the  hcnd 
ul*  the  femur  and  lU  abnormal  relations  to  the  ailjoining  |kirts.  In  the 
former,  incorrect  inferenres  were  drawn  from  the  associated  defects, 
as  M'lien  the  irritiition  of  an  over-full  urinary  bhuider  or  thcBcpara-i 
tjon  of   the  symphysis  pubis  was  ilecmeil  the  immc^liate  cauac  of 

>  T>raelimaun  ;  Schmidt's  Jahrb&eli..  IBHI,  vol.  eIkI.  p.  170. 
■Kranluiii:  D«DlMh«  Cttirurgio,  Lief.  Sfl,  tt.St. 

>  Pnhl :  Uimatf.  I)U.  RraUa,  IttSO     Ab«t.  Id  C^iitnUbUlt  tar  Cblr..  UBl.  p.  S7. 
*  Angot:  I^satiniucuuit^uitalf*  Ar  U  banolic-    TbAM  de  pKrts,  1888.  p-  tl. 
*Hlbo)i;  iMKRllnua  ciiiiKriiltiili-A  <1ii  lihincn  «v«iit.     TboM  do  Pftria,  IHBl,  p.  7. 
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the  arrest  of  devflopment  of  the  acetnbiihim ;  and  in  the  latter  the 
attentiuu  was  led  fur  astray  by  pramincnt  chiingcii  in  the  liuue!).  The 
hi.storv  »f  (hi*  iheoriivs  :idvunced  ha^  nut  only  un  liiHtorlt-4il  value,  but  it 
Ker\'ps  al.*>  to  indicate  trertnin  varieties  and  prominent  ffature--*  of  the 
affection,  and  therefore  I  apftend  the  following;  r^-r-nrnf  made  by  Krftn- 
lein.  It  itiuitt  be  reniemlM-rtHl  ttmt  mu.sl  of  tlu-  tlicoriL>?(  deal  exclus- 
ively U'ith  dlBloeations  of  the  hip. 

1.  ITtc  BO-eaUed  cont/enUal  diaivcatioH  w  Imumatir,  and  arixee  : 

a,  throi^  eaeUmal  violence  acting  upon  the  fn>tim  in  titero,  or  through 
the  action  of  the  muwles  of  the  fo-tus  itjielf.  IUpjxierales  anil 
tht!  early  writers  held  that  niuchuniral  injur!**  o(  tlic  bi-Uv  of 
the  mother  could  prtxhiee  dislocation  in  tlu^  ftptn?!.  <_'ruveilhier 
did  not  entirely  reject  this  theory  in  some  cases.  C'hatelain, 
Kleeberg,  Zielewicz,  even  s|>ecify  in  their  three  caseti  the  injury, 
a  fall  in  the  wventh  montli,  which,  in  their  opinion,  had  cauMHl 
the  dislocation.  Cimuwier  claims  even  that  a  dislocation  can 
be  caused  by  the  ctintmction  of  the  niuM.*lcti  of  the  fo-tut^,  and 
nurratcs  in  KUpiMirt  the  ca.»c  of  a  young  woman  who.  during  the 
ninth  month  oi  pregnancy,  felt  on  three  uccasioun  Fuch  violent 
movements  of  the  child  that  xhe  almost  became  uuainsciouH. 
When  deliver}'  took  place  at  term,  the  child  had  a  complete 
diiilocation  of  the  left  forearm. 

bf  flurimf  tliiirny, 

(.^puron  (IHS-I)  held  that  winic  congenital  dislocations  of  the 
hip  had  l>cen  produced  during  deliver}',  by  tructiun  witJi  the 
Soger  on  the  gmm  in  breech-preKeutationB. 

2.  Cotiffenital  tiidocaiion  (of  the  hip)  u  a  apotUaneoiui  dislocation,  and 
ia  occasioned : 

«,  by  unfirnin^  awl  hriti/  of  (he  liffaTttenious  portion  of  the  joint  (Sfrilil- 
lot,  1H36).     Thi?.  opinion  was  held  in  |iart  by  Stromeyer  (1840). 

6,  by  Jaiat  htftittitihroxiit  (I'arifte,  1842)  orolher  joint  affections,  fiich 
as  fungous  synovitis  with  effusion  (Vemeuil  and  Broca),  or 
caries  and  destniction  uf  the  ca[>5ule  (Morel  I^vall^c,  Albers, 
Von  Animon). 

3.  Congrnitnl  Hiidoaititm  {of  the  hip)  is  due.  to  the  peeuliar  pomlion  of 
the  Iwrrr  limbs  of  the  f(rfU9  in  xttrro. 

a,  it  is  iHuwibIc  that  in  the  sirongfyfirxrd  position  of  tht  hip  tlic  prw»- 
ure  of  the  head  of  the  femur  ujwn  the  posterior  or  lower  por- 
tions of  the  ca|>sule  may,  when  the  latier  m  atmormnUy  icaik 
i^use  disliK'nlion  (Dupuvlren,  1826). 

6,  cungenital  dislocation  of  llie  hip  is  due  tnnhuonnof  ndfliirflmi  of 
the  fiiiijh  ID  utero,  to  u  compres*e(l  p4l^ition  of  the  fcetns.  due  to 
deficiency  in  tlie  amount  of  the  amniotic  liquid  (Kowrf  1864). 

4.  Cnnffenilai  tlijitocfitiov  of  the  hip,  like  most  congenital  defomiilies 
of  the  joints,  such  us  clulv-foot,  wr\'  neck,  and  spinal  curvature,  m  llir 
Tfxnit  of  primnry  munctdiir  nmtraciinu,  which  is  ilwlf  to  lie  rrgnnled  ii» 
the  ri'sull  of  un  affection  of  the  ccnlml  nervous  svstem  (•!.  (tiierin, 
IH4n,  and,  folluwtng  him,  C'haussier,  Melicher,  Mercer-Adam,  <'ami»- 
cluui,  KricliM'n,  and  oihent). 

5.  (\mijfnital  dixim-ntion  of  the  hip  in  oftnt  only  the  fani  dngr  of  it 


472 


tUSLOCATIOXS. 


pwalysM  and  cnjutemient  ftirntihtf  of  thr  p'-lric'trochmdrrie  fmueftt.  Thu 
f<pl:il  piiralysis  IcjhIs  (jnidnully  Ut  relaxation  of  t}ii'  llj^nirnts,  and  tlil«, 
oHt'ii  only  at'u-r  the  lapst'  of  time,  uiit)  i-spwitillv  afli-r  the  t-hihirvn  have 
heguu  to  walk,  utid  by  the  uetiun  of  thu  weight  uf  tlit;  )Hjdy,  to  tlisIcK 
cation  ( Verneiiil,  18(>)i),  This  theory  hjw  recently  (1878)  lieen  brought 
forward  again  by  some  of  Verneiiir!i  pupils  (Recld;!,  Dalhyl,  ami 
cxtendwl  to  coii^'nital  diKJocatiMiis  of  the  humerus  (Kinni^rton). 

(Kroiiiein  in  this  fails  accurately  to  define  the  position  of  the  «.u|k 
portereof  tlu!*  thctiry.  Tlieireuutentioci  is  not  so  niiicli  that  eon;;;euitul 
disluf^ttons  are  thns  pnxlncud,  hnt  Rilher  that  some  .so-cu11(hI  ron(ri>i|. 
ital  dislocations  originate  after  birth  in  a  paralysis,  anil  are  nutstukenly 
thoii>;1it  tu  have  been  cungvuital.  Kcclus'  lonuulate^  hi:$  conclu.»iuu^ 
as  follows : 

a.  From  the  pn:>up  of  so-callwl  rom/aiiUtl  dislocationa  paralylw  dis- 
locations must  henceforth  lie  witlxlrawn. 

b.  TheAe  disln^^jiiions  follow  "uinyotn>phicH,*'  anil  may  appear  at 
any  age,  although  they  have  rarely  been  seen  excej>t  in  inlancy. 

r.  For  their  prwluetion  two  ctjiidiliotis  arc  ncce?wary — atrophy  of  a 
nin^Milar  gniriji ;  inte^'rity  of  ilK  antufj^mii'tM. 

r/.  At  the  hip  the  iliac  dislocatioit  is  the  nuKiit  ix^mmon.  It  i.-*  due 
to  the  coiitractiun  of  tlie  adduelorii,  which  is  unopposed  because*  of  the 
atrophy  of  the  gluteal  and  [telvi-trochanteric  niusctleM.) 

6.  <V)iw?rHjW  <?jVwii/j"o)i  of  the  hip  w  thw  in  moHt  cajtes — and  thrjie 
n/iOfiht  he  ref/artlnl  nn  (i/picdi — (f>  a  defevi  of  /wmalinn  or  dwrfoputrnl, 
whicli  prevents  the  joint  fnnn  ansinninfr  the  normal  rilm|H>.  Thir*  very 
grnendly  held  theory  wa-*  pre>enteil  by  I'allettrt,  ami  then  taken  up 
and  -^jKi-iallv  developed  by  Wchrt^r,  Dupuytn^n,  Breitchet,  Vou  Am- 
nion, and  otliers. 

S'hn'grreniphnsizes  the  fact  that  so-oalled  congenital  defi»ctRare  not 
prodiK^-«i  by  an  abimrnml  ehiniKr-  in  pn'-exisling,  nornudly  fornu-*!  parU, 
but  are  due  to  defWtive  forruHlion  or  arrest  of  tlevelopnient,  and  that 
is  es]KH?in!ly  true  of  conj;enilal  disliK-jitiotis  of  the  hip.  Dnpiiytrt-n  and 
Bre.si-het  siiggcMtji  ilelay(Ni  <]eveIopm<'ntof  the  three  pelvic  iNines  fnmi- 
iiig  the  afN^abnlnm.  Von  Ammon,'  in  bis  rcnnirkable  work,  exprcrwes 
himself  very  clearly  concerning  i*ongeuital  dislocations,  which  he  temis 
difimrfhroHfii  fvii;;aiH(r.  *'  Even  if  their  external  npitearaner,"  be 
says,  "i-orrcsiMrnds  somewliai  with  that  of  ilistnc:itionF<  JH'tpiin^il  aftor 
birth,  yet  in  iheir  method  of  formation  they  ditrer  essentially  from 
ihcai,  and  they  also  have  onlv  (be  slightest  rcscmbhiacu  to  those  si-c- 
undani'  disloeutionit  tluU  follow  joint  disrase.  ...  In  many  caM« 
there  is  in  part  the  gn-oteHl  rt*rtainty,  and  in  part  the  greatx'st  pn>l»- 
hility.  llmt  the  affection  de|)eiids  upon  iiii  arrest  of  the  con>titucnt  jHirtA 
of  the  joint  at  an  earlier  fcetnl  ^tage  of  development.  Aceitrding  to 
him,  a  (congenital  (lislocalion  is  an  arrest  of  development.  The  ai***- 
tabnlum  does  not  devehip  into  tJie  Ui^iial,  symmeirit*ally  numdeil,  di*ep 
MM^ket,  Imt  retains  its  earlier  tviiiccr  (^bape  ;  while  the  head  of  the  lemur, 
«-4intinaing  to  grow,  iKH-omes  too  large  for  the  small  acetabiduui,  and 
no  longer  Miitable  to  IcKlgc  in  it. 

*  Kn  luk :  lU'Vue  Mciuudlv  <lo  Mvd.  M  Hilniritk.  1!«7S.  p.  ffi. 

■  Voo  Auituon  :   lllf  Mi8«bacuimirbiruriti*rli<fti  Knnkbelleudaa  MwCllil,  VtB, >.l 
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V'uii  Anitiinii  rtffo^iii».*(l  not  only  thi»  typical  furm  of  con^intal 
<lis1(M^itit>n  lint  alstj  tlii'  oilier  varielie.s  that  hmi  Ut'n  (l<.'M>rili(Hl  hy  other 
authors,  ami  quoted  cases  ami  rfpruductil  druwiii^h  in  illuMmttun  uf 
Uieni.  So  fiir  aa  the  typiral  form  is  contvnifKK  hut  little  hiut  lK>ea 
adtknl  Hince  his  timo  to  our  kuowletl^e  of  itti  nnlhii}r<>ny,  iind  thtit  little 
is  contninod  in  a  i«»ikt  iiuhli.shixl  by  Gmwitz'  in  187H,  who,  by  inicro- 
80O|>i*-:il  <'xaniinatioii  of  twelve  siKMimens  of  congenital  tlisloejitton  in 
soven  new-born  chlUlron.  s1io\v(h(  that  the  arrest  of  (levelopnient  coii- 
BiKteU  iu  a  failure  of  the  Y-oartilage  of  tlie  acetabulum  to  carry  on  the 

fmwth  i)f  one  or  nil  of  the  tliree  Moments  of  tlie  oh  innominatum. 
le  found,  in  his  first  cast?,  for  example,  the  acetabulum  only  as  lui^ 
Bft  tliat  of  a  fo-tus  of  about  the  fifth  irioiith,  and  the  Y-cartilai^e  broader 
than  tit^ual  becaut^e  of  diminisbtsl  oAsIficiuioi)  of  the  ihrii'  adjoining 
hones,  the  pubis,  isehiunt,  and  ilium.  The  cartilage  was  hyaline  and 
vaseidarized,  and  with  normal,  elongated  cells  eontuintng  one,  two,  or 
three  nuclei.  (>n  cominri>wn  with  i«ctiunit  of  a  normal  [wlvis  nf  the 
same  size,  a  striking  tliffereiice  appeared  at  the  juiirtion  of  the  hone 
and  cartilage.  The  formative  zone  in  all  three  cpiphyK-s  was  ven,' 
imperfect,  its  cells  wanty  and  witlely  wpanite*!,  and  lite  w>ne  of  cells 
arranged  above  one  another  in  ^ow^  adjoining  the  line  of  oi<«itication 
waH  not  one-tliird  a-s  wide  as  it  normally  w,  and  the  arrangement  of  its 
cells  was  irregidar  and  br()ken.  In  s«)me  of  the  cases  the  Y-cartilage 
was  centrally  interrupted  by  an  inter])osed  wedge  of  embryonal  ndip^ise 
lisstie.  On  the  other  liand,  the  apiminmce^  iu  the  femur  wen'  tlius*>  nf 
normal  gn)wth,  extvpt  in  one  ctise.  In  no  ntse  was  there  premature 
otMitication  of  the  Y-canilage,  sueli  as  had  been  alleged  fihortly  before 
by  Dollitiger'  in  ext)]unation  of  the  same  nffn'tion. 

The  coneluAion,  1  think,  t-annot  be  avoided  that  while  in  a  liiuitinl 
numU-r  of  cas<'S  iIi^locntion!«  exir^ting  at  birth,  es|)ccially  i?i  joints  other 
than  the  hip,  mnv  have  Ik^^'U  ("auscil  bv  trauinatbdu,  nbnnruiul  |>osilinn 
of  the  limb,  or  (Kinilysis  in  the  manner  alli'ge<i  by  virions  writers,  vet 
in  the  great  majority  of  euugenital  dislocutious  of  the  hip  the  cause  is 
U}  Ik'  found  exclusively  in  arrest  of  develojmient  of  the  aceliibulum  by 
deficient  action  or  vitality  of  the  i-ells  of  the  Y-cartilage.  And  to  the 
testimony  in  support  of  this  opinion  funiishc<l  by  anatomical  examina- 
tion of  K)K'<-imens  may  Ih>  adilinl  that  drann  from  clinical  (rbM^-rvation, 
such  as  llie  e<»exi.stence  of  other  ileformities  <Iup  to  arn-st  of  dcvchtp- 
nuMit,  the  fretpieney  of  double  and  multiple  disIi»cations,  the  inherited 
tenilenry  to  the  affection,  and  its  great  pretlominaiice  in  females. 

Many  of  the  t^mgenitnl  dislocations  nf  other  joints  than  the  hip  nnisl 
also  be  reganle<!  as  (hie  to  defective  fornmtlon  of  the  corresponding 
lymes,  but  the  defect  apimri'utlv  is  rather  a  nialfoniiation  than  the 
resuli  of  an  arn^sl  of  the  development  of  one  of  the  Ixmes  constituting 
the  joint.  At  the  c1Ih>w%  iu  dislucution  of  the  head  of  the  nidiiis,  thi^ 
bone  is  ^ometimeti  found  relatively,  and  even  actually,  longer  than  the 
ulna,  fn  a  boeciinen  taken  from  an  atlult,  plctiinil  by  Huntphn.*' 
(Kig.   20tl).  oi  disIiK-ation  of  the   hea<l  of  the   ttidiiis    forward   and 

)  UnwlU:  Vlrvhow'*  ArrliW,  1^8,  vol.  IxzIt.  p.  1. 

■  Itotliiini^:  Arrh.  ffir  klin.  (^Iruncio,  Irf77,  toL  zx.  y.  02!!. 
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iipwanl,  there  uns  nndiyloi^iK   of  tltr  juint   bt^twifn    the   nlim   aiid 
hunieruH,  uitd  tht;  )<iwer  thinl  of  x\w  ulna  of  the  other  arm  wan  larking. 


Fra.  3001 


ODfvetiltel  dlalooAtlon  of  the  b«ul  of  the  ndloa  upiiiKrd  ftad  fonrard.  wltb  ez«nvfaic4 

ItTowtfa  Inlrnifth. 

In  some  dislocations  of  the  knee  cliaracterized  hy  hy|>er-ext[>ne>iQn  of 
the  1^  upon  the  thigh  the  cause  appears  to  liave  been  muscular  con- 
traetion. 

Of  the  other  etiohigifal  varieties  that  liave  bt-en  aH«rt«d  t^i  exist, 
one  at  least  seeinn  to  have  lieen  prtived  by  diretrt  exaininatinii  In  exiitt, 
that  in  which  the  dirihtcation  follows  diBtentJun  uf  the  cajMuIc  aixl 
ligmnenta  by  drupsy  of  the  Joint  during  intra-utarine  life. 

Pathology. 

The  op|K)rtiniitieft  for  studying  tlie  rathology  of  (>)iitrcnilal  dirtloea- 
tions  other  tlmn  thaw  of  tlie  hip  iiave  Wn  m  vcrj-  rare,  and  the  rttudy 
of  thowr  that  exist  lias  been  made  so  uncertain  by  tlie  doubtfulneerf  of 
the  diagnorii^  in  dome  and  the  ditlienlly  in  di.stiugtii^hitig  between 
primary  and  later  changes  in  othern,  that  hut  little  can  be  positively 
said  euncerning  them.  In  studying  speeiniens  of  diHhK>atiun  of  the 
hip  it  is  iK'cessary,  a.i  (lurlt  pointed  out,  Ui  <li.>itiiigui.sh  U'tween  tJuiec 
obtained  fnim  very  young  children  who  have  never  walked,  (Jioae 
fn)ni  older  childreu  M'horte  gn>wth  hms  not  coniplelfsj,  an«l  thu^'  from 
adulli^. 

Hip.  The  eommon  form  is  dislocation  upon  the  dorsum  of  the  ilinni ; 
the  only  cxceptiuu^,  ami  they  are  extremely  rare,  arc  upon  the  pubis 
and  into  the  obturator  fitrariu-n. 

In  the  new-bom  chiM  witli  a  di^tocatton  the  aeetabninni  is  amaller 
and  flatter  than  normal,  and  U  ciJutiuuouH  by  its  flattened  posterior 
bonier  with  another  articular  surface  or  new  acetabulum  lying  above 
■ml  behind  the  original  one.  llnually,  too,  the  head  of  the  femur  is 
smaller  than  normal,  although  »ttll  too  large  for  the  aeetabulum.  and 
the  neck  short  or  almo-^t  ab»<ent  ;  »nnietiniea  the  head  and  neck  together 
have  ft  (xmieal  |M>inted  form.  The  ligamentuu)  teres  i«  long  and  flat- 
tent^l,  the  capsule  is  conijiletc,  and  embraces  both  the  old  sukI  the  new 
Bcelabnluni.     The  micniscoiiical  changes  have  Iieen  descrilied  nlmve. 

The  mechanism  of  the  alteration  seems  plain  ;  as  the  femur  and  its 
socket  originally  aredevelo|)eiiout  of  one  auitinnous  strip  of  lis(<ue,  they 
nrt^  at  first  in  normal  relations  to  carh  other,  hut  when  the  dcvelupment 
of  the  aectabnluni  goes  on  more  slowly  and  imperfectly  than  that  of 
the  head  of  the  femur  the  latter  becomes  relatively  t<"t  lat^,  and  licing 
no  longer  lirudy  held  in  place  it  is  gntdually  drawn  Imekward  ami 
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But  aa  soon  as  the  rliiM  In^pinK  to  wnlk  this  climi};t*  in  the  relations 
of  the  iwuvA  and  imiscle;*  to  each  other  nmkus  itwelf  tolt,  ami.  as  the 
local  (It'velopniciital  weakncsj*  [H^rsiKts,  two  tii(rt4)rs  art;  now  at  work  to 
removi'  thii  con^Hiion  of  tin-  |iarts  utill  fnrthiT  from  llie  normal.  TliP 
acc-tabnium  by  its  continued  tuiliirc  to  share  equally  in  the  (j^murth  of 
the  iJelvit*.  becomes  relatively  wnialler  and  more  deformed,  the  head  of 
the  leniur  i*  removed  still  further  from  it,  and  becomoi}  deformed  in 
coustx|Ucnee  of  its  irre};ular  beurings  u|K>n  the  surface  of  the  ilium  ; 
the  li^unentiini  t^Te^^  htHHimert  longer,  flatter,  and  thinner,  unil  the  cap- 
sule thick  and  stntng,  and  'ha  wivity  commonly  larger  than  nsnul.  A* 
the  individual  advan4.-e.s  in  life,  and  after  puberty  has  been  reu<'hed,  the 
a.s(!cni  of  the  femur  is  Hnally  arnisted,  partly  by  the  formation  of  u 
wjcket,  and  partly  by  the  R-st.slance  of  the  ca|wide  and  the  muswles. 
The  elements  of  support  then  resemble  in  a  measure  ihow  Romctimes 
fiiuud  with  ununited  fnicUire  of  the  neck  of  the  femur,  and  the  iH-'Ivis, 
instejid  oi'  noting  dirertlv  upon  the  iVmnr,  i.t  .•^iispendei!  from  it  bv  the 
capsule,  ligjnnentH,  Home  of  the  pclvi-troehanteric  muscles,  and  even 
by  the  p^oas-iliacus,  the  temloii  of  which,  instead  of  passing  down- 
wnnl,  curvei4  around  the  bnni  of  tlie  {telviA,  and  pOf^Hes  upward,  ont- 
wanl,  and  backwani  to  the  lesser  trochanter,  which  is  now  at  a  higher 
level  than  the  atx^tabuhim. 

The  head  of  the  feiinir  may  1m"  separated  fn»m  the  ilium  hy  the  Inter- 
)>osed  capsule,  so  that  the  Knp|ii>rt  is  entirely  by  sus|>cnsion,  and  there 
is  no  real  joint,  one  in  which  bony  surfacen  covered  with  cartilage  play 
ujwn  each  other ;  or  the  upjx^r  and  |M»iterior  attachment  of  tlte  capsule 
may  still  Iw  found  above  the  head  of  the  femur,  upon  an  overgrowth 
of  Immk*  springing  from  the  ilium  anil  forming  the  up[K>r  (urt  of  a  new 
Horket,  the  remainder  of  which  is  can^tiluteil  by  the  IhkIv  of  the  ilium. 
The  latter  l>onc  sometimes  shows  at  this  |Kjint  an  overgrowth  of  hunc, 
and  aometimct  a  depr(>si^ion  with  a.  corresponding  thickening  on  the 
opfHisite,  inner  surfatv.  In  the  former  of  them.'  two  hi.-it-name<l  cun- 
"liii'Mis  it  strmi  probable  that  the  rapsnie  has  been  for  a  time  intcr- 
poiS(.-d  JMitwceii  the  fenmr  and  the  ilium,  and  has  tinally  disapiwanHl  at 
this  (Miint  under  pres?iure,  the  irrit.ition  of  whi<rh  hxs  oiius4>(i  the  i>ut- 
growth  of  bone  before  its  perin*ftetmi  has  in  turn  disniijieared  ;  in  the 
latter,  il  is  protmble  that  the  attachment  of  the  ca]>!<nlc  ha>  l>een  pushed 
back  st4>p  bv  i^top,  leaving  a  bart!  mirfiux!  <»f  bone  which  luis  worn 
away  under  the  pressure  of  the  femur,  or  by  absorption  ;  wlnle  tin-  as.-<ii- 
ciin*H|  irritation  has  K-d  to  a  conservative  thickening  on  itii  Mlher  side. 
Thi'  <-omniunicatinn  between  the  cavity  of  the  ca|>sule  aUiut  the  lii-ad 
and  the  acetabulum  is  through  a  narrowed  portion,  so  tliut  the  whole 
is  like  an  hour-glass.  The  old  ac(>tidmlum  is  narn»w  and  elongateil, 
running  upward  and  backward  ;  the  Itganicntura  teres  perimpsdeitlroyeil 
by  over-stretching. 

The  entire  |>elvis  is  also  changed  in  slrnpe  by  the  abnormal  direclii>n 
of  the  pre><siire  to  M'hich  It  is  subjcctc<l  In  walking.  If  the  diAltN-atiuti 
is  unilateml,  tlic  irn'st  of  the  ilium  ou  the  n>rres|K>ndiiig  side  i-  mrrii'd 
iuwartl.  and  the  tulwrtKily  itf  the  ischium  ontwunl,  the  liorixoutal 
bnnicli  of  the  pubis  is  elongHte<lj  and  its  direction  from  the  syniphv.MS 
i»  mttjv  upward  and  tju(.'kward  ;  the  anteriur  su|>erior  spine  of  the  ilium 
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is  (liKplat^tKl  inward  jiiul  )>ackwunl,:in(l,  in  short,  the  i-ntin*  bune  iimlrr- 
pfx-g  a  rhiingf  in  whapc  wliirh  carries  ita  pcntre  npwani  ami  Imokwarrl, 
and  makes  its  Inteml  siirfiire  ninre  vcrtieul. 

If  the  dtslucaliun  ii*  double,  the  same  change?  are  fuuiid  nn  both 
ei(h>^,  and  (lie  Kirriiiii  Im  niore  h)iur]>Iv  ctirviH]. 

Congenital  dislocation  of  the  ahot^der  nuiy  l)e  either  BnV>rommKl,  »iib- 
acromial,  or  suhxpinous.  K.  VV.  Smith,'  who  wa.«  tlic  first  In  ih-serilM? 
them,  dves  examples  and  plates  of  the  first  two  forms.  He  found  (he 
Eorig;inal  glenoid  cavity  lackini;  or  nidimentarv,  and  the  new  one  well 
develujMxl  eillier  inmiediately  un<ler  tin?  ritniatid  proceMtoron  the  outer 
Wile  of  the  Majnda  lielow  the  arnmiion.  Most  of  the  eaws  dewrilK^l 
as  siieh  np|>enr  to  be  tmuniatie  (duriun;  delivery)  or  paralytic.  (See 
Chapter  X  LI  V.) 

At  the  elbow  (he  head  of  the  nidiii-s  may  be  di«pla<'e<l  npwani  along 
the  anterior  snrfnee  uf  the  hinnerut«,  or  Imckward,  or  inward  w)  as 
jmrtly  to  overlap  Uie  cuninoid  prooes*  of  the  ulna. 

Symptoms  and  Diagnosis. 

The  symptoms  of  congenital  dii>locations  differ  very  widely  from 
ihoee  of  the  tnnintutir  variety,  and  not  only  by  the  absents  <if  !i)yni|>- 
toms  pecidiar  to  n  tmnmati-^m,  but  »1fo  in  the  t^ignx  reeognizahle  by 
]Hd)Hilion.  and  in  the  posture  and  mobility  of  the  limb.  In  general 
terms,  the  disliKiitlon  i:*  to  be  re«>gnize<l  by  an  examination  which 
determines  the  abnormal  p^isition  ami  altere<l  shape  of  the  rorresfmnil- 
ing  ends  of  the  l>i»nes  and  the  range  i>f  motion,  anil  by  consideration  of 
tlie  history  of  the  ease. 

Tn  dislocations  of  the  hip  the  changes  are  very  likely  to  pa^s  unno- 
ticed until  after  the  child  has  Itegun  to  walk,  because  during  this  firjit 
jkiKikI  (hey  an-  nsually  too  slight  to  attract  at(ention.  and  I>eeauso  an 
kcxamination  for  (heir  deteetittn  is  not  liki'ly  to  be  made  unless  it  is 
mtggeftetl  by  iHinK!  si»e<-ial  reawMi,  aueb  jis  iix-xLiting  malformations, 
or  tbt^  history  of  ftirnilar  defects  in  other  meml>ers  of  the  family.  Kven 
after  the  child  has  l>egun  to  walk,  the  defwt  may  long  remain  unrecog- 
nized if  both  hi|>s  are  nft'erted,  because,  the  deformity  of  the  regions 
and  the  ithorlening  of  the  limbs  l>eing  svmnn>(riral.  they  do  not  nltmct 
much  attention.  Nevertheless,  the  changes  are  so  chamrteristic  that 
when  an  examiiuition  is  made  the  diagnosis  cannot  well  remain  in  doubt. 

When  the  distoration  is  unilateral  and  of  the  e<immon  dorsnl  variety, 
the  patient  lim|w(  Itecause  of  the  shortening  of  the  affectetl  limb ;  and 
for  the  sime  reastm  the  spine  shows  a  lateral  eiir\*aturc,  which  can  Iw 
removed  bv  sup[M>rting  the  ftrnt  at  the  pr':)iR'r  height.  Ilecause  of  the 
pfMistmgt;  of  the  head  of  the  femur  Uickward  and  npwani  ii[>on  the 
ilium,  the  iK'lvis  is  tilted  so  that  it^  \iy\¥iv  iKtrtion  it*  direiHed  forward, 
and  a  marked  anterior  curvature  of  the  lower  fiortion  of  the  -tpinal 
column  is  pnMlueeil,  which  disappear  when  the  |witient  is  recumbent, 

InsfMi'tion  and  manipulation  reveal  the  a.'«cent  of  the  trochanter,  and 
the  henil  of  the  femur  may  snmedines  Im*  distinetiv  rwogniwKl,  The 
nhortening  may  be  slight,  nuMlerate,  or  verj-  great,  ami  «hi  isometimcs 

>  B.  W.  Hiullb :  Publid  .Hc«lu»l  Jooru»l,  1839,  rol.  xv.  p.  tOt 
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on  the  two  tiidcH.  Thu  arms  appfar  iiniHtmlly  long,  ami  art*  somt'timi'S 
exwpiionally  miisonlftr.  Often  the  deformity  iiicrrasoa  with  time,  and 
tiic  [Militut  hus  re|M;ulc<l  attacks  of  i>aiii ;  in  some  the  flexion  and  adduc- 
tion are  .iiieh  tliat  tlie  disability  '\a  great. 

At  other  joints,  Hneh  as  the  shonlder,  eUx>w,  and  knw,  the  pottition 
of  the  bones  and  the  clianges  in  their  sha(K  can  iiiiually  be  eutitfy  made 


out 


Prognosis. 


The  prognosis  in  all  dislocationfl.  except  that  of  forward  di^^location 
(hyi>er-extension)  at  the  knee,  id  unfavorable,  so  fur  oh  reduction  i« 
coriccnied. 

Treatment. 

ITntil  within  a  few  years  treatment  of  congenital  dish>cationH  of  the 
hip  wa.t  practically  limited  to  palliative  niea.''nres,  such  its  a  thick  sole 
in  tiuiluteml  cum.>s  and  girdles  and  curnet^  which  niechaui<'ully  op|MMPd 
the  tilting  of  the  pelvin  and  the  ascent  of  the  trochanter  under  pressure, 
ntKl  to  continuous  traction  maintained  for  months  and  followed  by  the 
use  of  tniclt<)n-!:>plints  in  lH>tli  unilateral  ami  bilalcnil  caM>8.  Hy  these 
meani'  the  functional  condition  in  many  cai^H  appf-atu  to  Imve  been 
p-ciitly  improved,  and  much  of  the  improvement  to  have  been  main- 
taincil. 

Ijaunelongue  *  wught  by  })criosteal  irritation  to  cnmtc  a  buttrcwn  of 
b<tnc  npou  tfic  ilium  which  would  prevent  the  ascent  of  the  fennir  aft*»r 
it  had  (Rvti  ItnMiijhi  down  by  traction.  He  prwlucod  this  hy  injei-tion 
through  a  liy|HKlertuic  needle  of  twenty  itro|is  uf  u  U)  jH'r  ituL  wdution 
of  chloride  of  ziue  at  Bevend  |M)ints  in  the  periosteum  rloae  alMivc  the 
head  of  the  femur. 

Between  1 800  and  1 900  much  attention  was  given  to  operative  reduc- 
tion, or  fixation,  with  the  formation  of  a  new  acetabtdnm  or  enlarw^- 
nu-ni  of  the  existing  one.  Since  then  this  has  lun^'ly  given  place  to  the 
'•o-calleil  "hItKHlU'Ks  oiK'ration  "  of  which  lj*irenz  in  so  well  known  an 
exponeut.  The  liu^ruture  nf  the  subject  is  abundant;  the  nwler  may 
advant'igooiisly  consult  articles  hy  Dr.  E.  H.  Brmlford  aud  I>r.  T.  II. 
Myers  in  the  Anmils  o/  Surfffrt/,  August,  1894,  and  by  Warlmsse  in 
tlie  same,  June,  1895. 

The  earlier  i.>|K:rative  uu'th<Kls  exposed  the  capsule  by  a  lateral 
(Ilotfa)  or  ant4>rior  (J^irenz)  incision  ;  then  the  muscles  were  se|tarated 
from  the  great  trwhanter,  the  flexorH  of  the  leg  <iivided  suhcutAneously 
near  the  tuber  i^-hii,  the  abductors  uear  tlie  pubt«,  the  teusor  vaginie 
femoris  by  open  incision,  and  the  rectus  femoris  through  the  Hrst 
inci!>inn.  The  ciipside  wa.-*  opene<J,  nnd  generally  detjichctl  freely  from 
the  femur,  tlie  head  turned  out,  aud  the  acetabulum  eulargL-d,  or  a  new 
one  m:uh',  by  chiselling. 

The  mortality  of  the  operation  was  quite  serious,  and  Lorcne'  haa 
[•ought  to  do  away  with  the  division  of  the  muscles.     In  children  not 

'  LAnnHDnguv :  l^i  Homkiau  MM..  Ih'^otuber  30,  tWl. 

*  l»nMit ;  VwlknuMiu's  kliu.  Vurtraito.  1^06,  No.  UT,  atul  WbHimmm*,  In  Aaiialt  uf  Mif 
pry,  Jttoe,  IdMG. 
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over  five  years  old,  wlioii  the  femur  can  be  drawn  well  down,  he  make** 
a  three-inch  incision  dawiiward  :iMd  outuunl  fniin  the  !ij>ine  of  the 
ilinm,  divides  llie  fasci:i  Lita  nlnn^  it  nml  nl^ui  ))ni-k\iiinl,  dividirs 
the  capsnle  in  front,  deojiens  the  aeetabnlnm,  and  put3  the  head  of  the 
fcmnr  in  jducc.  In  children  between  six  and  t-i^jht  years,  when  the 
femur  (*3iuiut  Ih-  bronpbt  fully  down,  he  exjHwej*  the  eiiitsnle  in  the 
same  nninner  wlule  »^tn)ng  tniction  U  nuide  iu  nliglit  abdmiion  aju;niit>t 
oouiiter-tnietion  by  a  jH>rineal  band,  am)  af\er  division  of  tlic  enp^iile 
cnntinnotiK  tmction  until  the  hmd  is  brought  down.  In  ca«es  over 
nine  years  of  a){c,  with  marked  shortening;  and  nUaUt  mobility  down- 
ward, pn-liniinary  traction  by  nlMUit  thirty  pnumU  is  made  for  a  furt^ 
nifrht ;  then  etrntinnoiH  forcible  traction  is  made  during  the  operation, 
and  the  eajisule  is  dividefl  along  the  lopij;  axis  of  the  neek  and  tnint^ 
versely  near  the  ilium.  It  is  iniport;uit  to  make  a  deep  ex^ivation 
with  a  sliar|>  upper  marp'n  for  the  new  aeetahulnm.  The  limb  is*  ({xcd 
in  slifibt  alMluction  for  a  month,  and  then  massage  and  passtive  motion 
are  bej^tni. 

Myers  re<x>nimcndi*  for  old.  deformwl,  or  painful  rascH  Kirmi.-*»nn's 
»uhtro(?han(eric  osteot4Hny,  or  IIofTa's  new  ojH'ration  of  removal  of  the 
bead  aiul  nw.k  and  of  tlie  [MMterior  p4>rtion  of  the  f:i|»iule,  the  limh 
lieiu);  tlieii  dresmnl  in  alKlnetion  to  insnr«  clotse  contact  between  the 
trt»ehanter  and  ilium. 

The  "  bUnMllesM  metlu»fl "  (Paei  and  Ijon-ux)  consists  in  bringing  the 
head  opposite  the  a<'<ftabuhnn  by  forcible  extrusion  and  ubdurtinnnf  the 
thigh  and  retaining  it  there  for  .several  weeks  by  a  plaster  .-pieii.  F(>r 
the  detail?-  the  reader  may  onisult  among  many  others  an  article  in 
the  \.  V.  Med.  .I(»uriiai.  i>ee.  (i,  lft02,  p.  970.  '  It  is  undisputml  (bat 
mativ  excellent  functifuial  n>sult>i  have  been  obtained  by  this  rucuiis, 
although  the  anatomical  «w*nditinns  remain  ver)'  different  from  the 
noiiiial.'  .biachim>.tlml  *  slmwitl  a  series  of  tikiagrams  taken  one  or 
two  yiars  after  reduetion  which  indimled  that  the  rim  of  the  acetabulum 
and  the  bead  and  ne<'k  of  the  femur  had  notably  increnseil  in  «iw. 

C-ongcnilul  disliK'^ationn  of  other  joint?*,  except  the  knee,  have  rarely 
retwiveti  any  treatment.  A  few  iMckward  dislocations  of  the  Hlioulder 
have  liccn  reduced  by  open  operation,  not  a  difficult  task  in  u  cone  of 
my  own,  for  the  glenoid  fossa  was  well  forme<l  and  eontiiined  within 
the  i-apsule  of  the  exiHiing  joint.     (See  Chapter  X1>IV.) 

In  disItK-Jitions  of  the  tibia  forward,  wilii  extreme  h\*pcr-ex tension 
of  the  kne*,',  a  eumpiete  cun-  can  nstially  Iw  effectcil  by  forcible  stnitglit*! 
«ning  of  the  limb  and  retention  for  a  ahnrt  time  by  fplints. 

•  ttchodr  :  (Vntmlhljilt  fur  ("birurffii'.  I«IO.j>,  Ttit. 
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CHAPTER  XXXVI. 

SPONTANEOUS  DISLOCATIONE 


Th^E  nrc  (lislucjiLioDH  wliioli  kave  ucciirreJ  without  the  totervcntinii 
of  a  rorr^ni7^t>l(>  tniimuitiriiii.  It  is  gt^ncnilly  h^ld  tliat  some  nf  ilie 
eonMititont  |rart.s  uf  tlie  joint  must  have  previously  been  wi  altered  by 
clitxa^  uti  tu  facilitule  the  occurrenoe  ;  but  while  thi^  prelimiuary  dimip;c 
doct*  doubtleflH  oocur  iu  the  great  niajurity  nf  ca»eH,  yet  there  is  reason 
t(t  think  that  spontaneuus  dislocatiun  may  take  plaee  without  it,  through 
the  c<julimioiisacli<»n  of  the  muscles,  when  the  liml)  has  boon  long  kept 
ill  a  favorable  [>i»!>itiun.  Kot*er'  says  he  lia^  seen,  in  three  eaM-H,  ti|M<n- 
tuncous  disliKvition  of  the  hip  pnMbKXHl  by  the  reflex  inu'<<_>ulHr  eontnio- 
Uons  excited  by  pressure  on  the  anterior  portion  of  the  f^pinal  conl  in 
patieutd  uB'ectcd  with  ky  pilosis  and  i.^uise4|ueut  iwndysi.s.  The  dislo- 
cations ocenrred  slowly,  without  |Kiin  or  swelling  of  the  region,  and 
witlioul  It  !»i)rn  of  coxitis. 

The  term  "  s|MHilaueous,*'  al(hou{rb  not  enlirely  free  fn)ni  oltjection, 
h  in  j^eueral  um',  and  in  tihually  preferrtnl  ti)  olhert*  that  have  bot-n 
proposeil,  such  as  potluifi»f/i<tif,  H^injtfiniuilii',  iajtitrntnittoyi/,  and  eonwru- 
fiW  or  ««eun(fary.     Volknmnn'  lias  olassittc<l  ilH'm  according  to  tlie 

tirimari'  chanpei*  which  prectHlf  and  facilitate  ibeir  i*ccurrenee.  as  dis- 
(K-alions  Ir-t,  liy  ilisleutiou  ;  2d,  by  de-<trnciion  ;  lid,  by  defi>rmity ; 
inrbidii)^  iu  the  (Irst  tbo^c  cjims  in  which  the  joint  has  iHiimie  Ui<»se 
tlirougl)  distention  nf  il^^  ca}innle  and  liganieutH  by  an  effusion  within 
it,  as  in  tlie  eruptive  fevers,  rhennintic  fever,  pyicmia,  and  the  puer- 
|K>ml  ^ile  ;  in  the  stn-ond  tbortif  in  which  the  shajie  of  tlie  articular  end 
of  lite  Imuk*  ha.-!  U-en  clmngc<l  by  caries,  as  in  hi|>-joint  di!«enf!e;  and  in 
the  third  lho.-e  iu  whieh  the  !.|ia[R'  ha>  bei-n  chaiigeil  by  non->'Uppura- 
tive  dise:ise.  as  in  arthritis  <lefonnan»^.  Tn  tlu-uc  may  1h>  aihli-d  a  4(h 
ela.-is,  seen  niaiitly  in  adulcstn-nls.  in  Mhi<h  the  sba|H'  or  gnnvth  of  the 
tiouc  hah  Ik-cu  so  nu*dilie«l  by  the  eflcrctd  of  pressure,  niubcular  eflbrt, 
or  gravity  that  a  {H>rmanent  ilitiplacement  takes  place;  and  h  fitii, 
*' ittralytic  *' nr  "niy<tpatbi<f."  in  which  the  (lisUH'alion  is  made  poj*- 
siblc  by  |Minity<iis  of  Hjnie  or  all  of  the  artii'tihir  mnseles,  and  is  <ome- 
tinie<4  eflVrted  liy  the  eontnieliim  of  thus*-  w  liieli  have  not  Ik-cu  imralyzeil. 
Although  the  pntprirtv  of  applying  the  term  disl<K*ation  tn  a  change 
in  the  relation^  of  twn  iH>ne»4  M'hose  (■orn->t»>uiding  articidur  |»ortinns 
have  alrcndv  Im^'u  destntvcfl  has  lieen  rpu-stiiuied,  mid  although  the 
change  of  plaet*  does  not  nuue  within  the  detlnilion  of  tlishKiititin  pre- 

.Viotisly   givi-u,  anil   alllmu^h   thr iidilimi    ha-^   but    lilllr   iu   i*onnuon 

r%ith  tmnntntie  disltH'alinns,  I'ithi-r  in  svmptunis  nr  iu  IreatincnI.  vet 
the  term  Iuls  Imimi  alinn.ii  uuivt-rsallv  aeccptetl  and  retained  in  prefer- 
tncn  to  the  pn)|K»tuil  r-nlistitulc^. 


•  Kosrr:  l'«iitnt)bl«tt  f.  Chiramft^  laffi.  p.  S/» 

*  Vulk.m«itii :  ntha  »nil  Uillntlli'it  (lilruivl*,  vet.  U.  [«rt  II.  p.  (CK. 
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DISLOCATIONS. 


In  all  these  varieties  the  iume<liate  cause  of  the  cliiilnoatioi)  ie  th« 
arliuti  <tf  frnivity  or  [nu^«-iil»r  contraction. 

Dislocations  by  Distention  ( Vulkmann).  C^onoerning  the  patho1< 
of  this  class  hut  little  is  known  hy  <lirect  examination,  lM?«inso  of  thL* 
lack  of  autup&ies,  but  the  clinical  history  h  well  csluUished.  The 
joint  b^  far  the  most  frequently  involveil  is  the  hip ;  a  few  laiseH  ha%*e 
been  observed  at  the  shoulder  and  knee.  In  the  most  commou  fonii 
the  oiturAe  iif  the  t<yni])tomK  is  a  folluwit:'  A  patient  h  aitarketi  hy 
febrile  articMihir  rheiunatism  or  aeiite  mimo-artieiilar  arthritis;  the  {uiiii 
tA  srciit,  tlie  limb  assumes  a  faulty  jMsition  ;  after  a  few  days  the  [tain 
suddenly  cejiscs,  and  on  examination  the  riigion  of  the  affected  joint  is 
found  to  present  a  deformity  similar  to  that  which  characterix«iA  a  tntu- 
miitic  disU»eation.  If  the  condition  is  left  without  treatment,  the 
influmm:iti<in  comes  to  an  end  witluuit  leaving  eithL-r  osteitis  or  i*uj»pii- 
ration,  hut  with  wrsisting  deformity  ;  if,  on  the  other  hand,  the  di.-|i>> 
cation  is  rcdueo«i,  the  deformity  is  thereby  entirely  removed,  and  in 
time  complete  recovery  is  obtained. 

In  other  caws  the  ditdocation  takes  place  in  the  course  of  fiomc  of 
tlie  eruptive  fevers  or  other  febrile  condition,  sometimes  without  pre- 
viou8  notable  pain  in  the  joint  and  without  the  knowledge,  at  the  time, 
of  Uie  patient.  William  W.  Keen*  colleetwl  eiyhty-fiiiir  eu^tCK  of 
arthritis  (K*<;urring  as  a  rompliration  of  typhoid  and  typhus  fever,  in 
furlv-three  of  which  dislocation  tix>k  place,  t-irty  times  at  the  hip.  twice 
at  tlie  shoulder,  and  one*?  at  the  knee.  It  is  noteworthy  that  thirty- 
two  out  of  thirty-five  |tatients  were  under  twenty  years  o^age. 

It  thus  flptx.'ars  that  these  dislocations  resemble  those  that  are  iran- 
matif  in  thuir  .■imhlt-n  t>ccurrcn«?,  the  absence  of  any  lesion  of  ihe 
Uuifs.  and  the  iKis.-^ibilitv  of  immeiliate  and  |)ermanent  reilnction  with 
oompleie  restoration  of  tunction. 

The  presence  of  a  larg^'  effusion  in  the  joint  and  the  elongation  of 
the  ligmnenls  have  Ireen  assnmetl  by  all  observers,  and  the  artital  pre«^ 
enee  of  an  effusion  of  some  amount  has  been  demonstrated  in  some  of 
the  exceptional  (toscs,  knee  and  shouhler,  where  such  demonstration 
W1I8  possible.  On  the  sup)K).iition  of  this  effusion  and  of  the  relaxa- 
tion of  the  liffnment'*  ppoduood  by  it,  the  pi*oduetion  of  the  dialocation 
has  Ix'cu  explaiue*].  Verneuil  has  further  calletl  attention  csperially 
to  the  unoppirsed  oi>ntraction  of  certain  mnw^le8  as  the  imme<ltate 
caust'. 

If  it  is  rememlx^rcd  that  at  the  hip  these  dishxntions  are  always 
backward  upon  the  ilorsum  of  the  ilium,  and  are  pre<v<le«l  by  tlie  lonp 
maintenance  of  the  limb  in  the  po.^ition  of  flexion,  athhieti^m,  and 
inwani  rotation  which  ao  fi^reatly  favor  the  oecitrrcni-e  of  this  di^hMn- 
tioM.  ami  that  the  muscles  are  stimulated  to  contnictiim  hy  the  jtain  of 
IIh!  arlliriti«,  it  d4>eH  not  ap(»ear  inipmlmble  ili:it  lliiw  (vuitniction  i-*  not 
onlv  the  imniwliat*?  hut  also  the  pre|Miinli>rant  ("aus*'  of  the  aiviih-iit, 
and  thai  the  arthritis  favors  it  not  by  ovcn^treti-hin^  (he  li^ament^  but 
only  hy  snpplyintj  an  amount  of  liquid  that  removes  the  obstarle  orealM] 
by  atmospheric  pre«uire.    These   two  conditionn,  puin   and  eflfUsiou, 

*  Vrrnniil :  Bull.  <la  )r  Soc.  de  Oilnincle,  lAO.  P.  TH1. 
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would  expliiin  why  the  dultication  chK»  not  aJisn  nncur  In  the  eonrse 
nf  adyimmic  dist-asen  in  whit^h  llie  limli  uften  retnain8  for  a  long  time 
in  the  fIcxiHi  |>usition. 

C-ertuitily  tlie  th«>ry  of  the  productiou  of  the  dixlociition  by  Hinijile 
uveniistt'iition  is  iiitnjiiiputihle  with  tlie  vnfv  reduction  and  niainle- 
nuiKH!  of  the  reiitiction  notrd  in  several  («j<p!*.  It  was  nnfortunftie  for 
nunc  of  the  mttent;*  that  their  surgeons  heUl  ti>  thin  tlietirv,  and  were 
Ktgieal  enonph  to  refrain  from  attempting  reduction  und  to  leave  the 
patients  perntancutly  crippled. 

A  few  rase.-4  Imvc  heen  observed  in  which  an  acute  pnndent  arthritifl 
lias  been  fullowed  by  dirilocation;  but  in  sui-h  eases  it  is  alwnys  pus- 
sible  tli;it  ()ic  4'apsnlf  Im-^  been  in  jKirt  <i»->tn)ved  by  the  siippunition. 

Paralytic  or  "myopathic"  dislocations  ure'obwTviil  et»|M'nallv 
at  the  Khoulder.  The  hiimeruH  is  held  np  an<]  kept  in  onnlact  with 
the  glenoid  cavity  by  the  tonicity  of  the  nttnche<I  muftch*,  and  when 
tldt^  tonicity  fails  the  weight  of  tlie  limb  causes  se{tanition  of  the  lK)nei« 
and  subluxation  or  tmniplete  dislocation.  The  nivity  of  the  joint, 
thus  eidiirged.  is  filled  by  on  effusion,  hut  this  effusion  is  the  conse- 
quence of  the  sepanition  rather  than  a  favoring.  preinHlent.  ami  can^a- 
Uvo  condition,  for  it  is  prcDtumably  drawn  from  the  surrounding  timuea 
by  suction,  just  as  cedcnm  np(M*ar?)  under  a  dn*'  cup. 

At  the  hip  they  arc  pnKlni-eil  by  the  uitopposetl  contraction  of  those 
ninseles  winch  hiive  not  Ikm^h  |»aralyzc<L  In  Rosen's  three  cases  of 
spinal  caries,  mentioned  nlwive,  the  dislocation  wa^  dursid,  and  the 
immetltate  catiKe  was  the  contraction  of  the  mlductoni  no  longer 
op|to;*ed  hy  the  pelvic-trochanteric  muscle!^.  The  opposite  form,  uis-. 
location  upon  the  pubis,  due  to  {lamlysis  of  the  u«ldnctors  and  the 
(x>n>«4><pientlv  unopiMtsc^l  contRiction  of  the  irntsi-Ier*  on  the  outer  side 
and  Iwiek  ot  the  hip,  has  l>een  n-porled  by  Rnidfttnl '  anil  Kr*'lns,' 

Another  variety  may  be  mentioned,  in  which  by  the  nut'i/iuif  t/rowth 
nf  jHtmilrl  fnmrj(,  the  tibia  and  libnln  or  the  nidiuH  and  uhia,  one  uf 
them  is  sb'wiy  dislocated. 

Voluntary  dislocations  is  the  name  given  to  thoKr  which  the  indi- 
vidiiid  can  priKhice  and  re<hia'  at  will.  Those  in  whicii  the  |iecu- 
Itnritv  has  originatril  in  a  previous  tRitmiatic  disliM'ntion  an*  diip  to 
ruptun-  of  some  of  llie  ligaments  or  attache*!  muscles  mid  have  been 
dcAC-rilHHl  among  the  <wiisiH^uene<>s  of  traumatic  dishH;:ittonri ;  tiut  a 
nund>er  of  eaites  have  l>een  rei-4mle<l  in  which  this  cause  vouU\  not  be 
invukcd  in  exphinatinn.      I  Imvc  wen  t\vo  such,  both  of  the  hip. 

Dislocations  by  destruction  and  dislocations  by  deformity  an 
of  |<*sj*  pnu'ticjil  inten'st  t«>  the  surgeon  because  lest*  amenable  to  (reat- 
mrnl,  and  art- to  be  regnrrled  mtlier  as  incidents  in,  or  itymptonw  of, 
other  disi-ibH's  than  as  morbid  entities. 

In  the  former.  tlitJifralinun  hjf  (iffiniriitm,  Volkniann  inclnded  thoflc 
dislocations  which  occur  in  the  course  uf  chronic  tuttercular  disease 
t>f  joints  i>T  a«  a  c«tnsc(picin>-  nf  acnti-  iRiumatie  suppurative  arthrititi. 
Kn-iptcnt  e.viimples  an<  st-en  at  the  hiji  and  knee. 

lu  coiusecpienee  id'  the  tlcstnietion  of  the  articular  ligameutA  or  of 

>  Umltord  :  Bwlon  Mcxlic*)  Rod  Riireioil  Jounwl,  19^  vol  wlii.  p.  73. 
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tlie  Iwncs  thoinsclvcH  an  abiiurmal  mol>ility  is  create<1  which  allows 
the  Imiigs  rt'iulily  to  be  diHplace<l  by  the  action  of  gravity  or  by  mus- 
cular contraction.  At  the  hip  this  displacement  is  usually  upward 
and  backward ;  at  the  knee  the  well-known  subluxation  of  the  tibia 
backward  or  upward  i.s  produced  by  the  contractiun  of  the  hamstring 
muscles,  or,  if  the  [Kitient  lies  long  upon  one  side  and  the  destruction 
is  well  advanced,  the  displacement  may  l>e  lateral  to  the  distance  of  an 
inch  or  even  more. 

In  the  latter,  duiloedtions  by  de/wmity,  Volkmann  included  the  dis- 
locations which  occur  in  the  course  of  such  afiTcctions  as  the  mo/*6iut 
carre  «ch(7w  and  in  the  arthropathies  of  nervous  origin,  "Charcot's  dis- 
ease/* in  whicli  the  articular  ends  of  the  bones  disapjxiar  by  absorption 
without  Kuppumtinn. 

The  remaining  form  has  been  8[)ecially  Btudie<l,  so  far  as  I  know, 
only  by  Mudelung,'  and  only  at  the  wrist;  the  dislocation  was  always 
of  tlie  Kirpus  fiirward,  ami  was  accomjmnied  by  marked  changes  in 
the  shajx^  of  the  radius  and  of  the  bones  of  the  first  row  of  the  carpus. 
The  cjiusc  apiwarctl  to  l)c  overexertion,  or,  rather,  prolonged  and  fre- 
quently reiK-'atetl  exertion  in  patients  who,  presumably,  were  predis- 
{wsed  to  the  change  bv  defective  vitality  of  the  bones.  VolkmaDn 
includes  such  cases  under  the  general  head  of  di^urbances  of  ffroufth 
of  joints.^ 

■  Mwlelunfc:  Dcutocho  <k>8BelIs(:haft  fur  Chinirgic,  1878,  p.  '250,  and  Arch.  f.  klin. 
Cbir,,  vol.  xxiii. 

*  Volkmauu  :  Luc.  cit.,  p.  6S)2. 
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DISLIX^ATIONS  OF   THK  LOWKR  JAW. 

DiRUM-ATioNs  of  the  lowcF  jaw  constitute  from  3  to  G  [kt  cent,  of 
all  dislocations  ncconjiiig  to  the  (abk-s  in  C'lmptcr  XX\*n.  TIm-v 
may  Ik-  hlUttentl  iir  uuUnttTuly  the  former  Ix-ing  llip  more  rntimmn,  in 
thr  pniiHirtion  of  al>oiit  5  to  2  aocortling  to  Mulgaignc.  whn  t'onnd  -A 
bilateral  in  a  total  of  76  oasct:  wliieli  he  coUccleil.  Of  tlien.'  o4,  31 
were  in  women,  and  tlibt  gn^tcr  frnjuency  in  the  female  sex  ik  nnlver- 
willy  recopnizwl.  The  injnr\'  itt  nii*e  in  infimcy  ami  old  ope ;  it  has 
I»crn  nhservetl  in  |ialients  eiglitoen  anil  -icvenly-lwo  yeai-j*  old,  and  has 
been  cjuisiil  in  tlie  iiew-lKirn  child  by  ubstetrie  maiiiptilatinnp. 

In  the  great  majority  of  rjisesi  the  di.^ltK-ation  i**  forward,  llie  condyle 
of  the  jaw  ]>a.s8ing  in  front  of  the  articular  eminence  nt  the  dk^i  of  the 
zygoma.  A  few  inslanci^  have  lK*en  reporlwl  of  double  or  Hinglc  dis- 
lfM*ation  backward  with  fnicture  of  the  wall  separating  the  ariieular 
cavity  fr*>m  the  external  auditorv  canal,  of  dislucation  upwunl  int** 
the  mvily  of  the  craniiun,  and  of  unilatenil  dLsltK-atitin  oiitwanl  with 
or  |KThapA  without,  fnietiir*?  of  the  body  of  the  jaw.  These  nre,  how- 
ever, entirely  exceptional  and  may  be  brielly  dc«criltc<l  before  pn»eeed- 
ing  to  the  consideration  of  the  eonimou  form. 

Dislocation  Backward  with  Fracttire. 

IMdocatiou  tmckward  with  fmoture  of  the  posterior  wall  of  the 
utioular  cavity  ih  cauiMxl  by  gre:it  viulence  received  uiM>n  the  chin  and 
acting  fn<m  Wfore  backward.  One  or  both  ei»n<lyles  may  be  driven 
through  the  wall  into  the  external  auditor}'  ciuial,  bn-aking  the  Imne 
and  laeerating  or  pui^hing  btti.'kwunl  the  outer  cartilaginous  portion. 
The  production  of  the  lesion  is  prolmbly  easier  when  the  molar  teeth 
are  laeking  from  the  upper  or  lower  jaw,  or  if  the  mouth  is  partly  open 
when  the  blow  is  receive*!.  Tlie  symptoms  an*  jKtin  in,  autl  hleeiling 
from,  the  t«r,  imninbility  of  the  jaw,  the  mouth  being  behl  |Hirtly  open, 
and  di»'plaeenient  Imekward,  ui*  shown  by  the  relatione  of  the  frunl 
teeth  til  each  other.  The  nbwnee  ivf  the  condyU'  fn»m  ita  nonnal  po«i- 
lion  can  be  ret^jgnizcd  by  the  touch,  and  the  auditor}*  canal  is  seen  or 
felt  in  Iw  ob»lnicted  by  the  displacement  of  its  anterior  wall. 

Dislocation  Upward. 

IjP  F^vpc'  reporleil  an  intcreating  and  very  cJtceptional  ca.««  in 
which  the  injury  was  «inseil  by  a  htll  from  a  heiglii,  the  blow  Iwing 
reoeiveil  u)K>n  tin-  ehin.  The  jaw  wa«  di.HpIni-*etl  i^liuhlly  Uiekwahl  and 
to  the  lefl,  tlie  te<>th  were  eUiM>  togi-tlur,  and  the  inuulh  i-ould  uol  Ik* 
openetl.  Slijfht  bleeding  from  the  b-ft  ejir.  The  diagnoriiii  of  fntelure 
of  the  eonilyle  was  made.     The  |kitifnt  was  di.'imis>teil  in  the  fourth 

I  he  F^vro :  Jonm&I  H«UI»ntulkiR,  VSXX,  vt4.  Ui.  )•.  aXL 
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week,  Htill  ex[M*ri('nrinfj  (IHIitJuIty  In  iiiu.>itu>tLtH)ii  aiul  dccrlutition. 
Snbw^iicnHy  lie  Miffcn-*!  fnmi  violent  lii'iiiliii'lie,  hml  sovi*rul  attacks 
of  convulsions,  itnd  died  iiU»ii(  .six  nmntlis  ufu-v  t\w  rwfipt  nf  ilip 
injury.  Tin-  iiui4>|i.sy  sIkiwwI  tli.-it  tin'  nnif  ttf  llic  ^lonoid  <':iviry  had 
Utin  frartim-d,  tin?  conilyle  IkmI  ]kiissi'<I  into  the  ornninni  Iiolwet-ii  tht* 
fragments,  the  ncek  of  the  condyh-  wiis  in  part  destroyu'd,  th*;  dura 
nmti  r  was  fxtensivdy  infliimod  and  thickened,  utid  thoiv  was  a  large 
3ibri(.*eH!«  ill  the  middle  lol)e  of  the  hmin. 

Dislocation  Outward. 

Robert'  reeeived  at  the  Hftpital  Keaiijon  a  |Kitient  who  had  been  in- 
jured by  the  imssage  of  the  wheel  of  a  rart  nt^nwa  the  right  side  of  his 
face.  The  cliiii  wa.s  deviated  to  the  right,  aiul  the;  riouth  was  hold  opeD. 
The  left  trondyle  of  the  lower  jaw  could  be  Ui.slint-tly  felt  under  tlie  Mkin 
above  the  root  of  tlie  zygoma.  Greatly  jiiirprispd  at  this  dinplaccment 
liobert  Rouglit  for  and  found  a  vertical  tranture  of  the  body  ot  the  bone 
on  the  right  side  just  in  front  of  the  minus.  The  left  coronoid  prtx'ess 
remained  unilcr  tin'  tempttral  fos-sji,  the  sigmuiil  iioteh  cn^K-^ing  and  em- 
bnieing  tlie  zygoraia.  Reduction  was  made  by  ]>i*essing  the  left  ramus  uui- 
wanl  until  the  condyle  waa  freed  from  its  eimtttet  with  the  upjicr  uurfatx: 
of  the  zvgonia,  and  then  drawing  it  downward  m\d  inward  t*>  its  place. 

Neis*  reported  a  similar  cnse  and  oollect«d  otliers. 

Dislocation  of  the  Jaw  Forward. 

This,  the  (Himtnon  form,  is  usually  caused  by  muscular  action,  as  m 
hiughingj  Hcohiiug,  yawning,  i>r  vomiting,  or  exceptionally  by  violence 
in  widely  opening  the  mouth  to  introduce  -auue  large  object,  such  as  an 
apple  or  the  ti&t,  or  ia  drawing  a  tooth,  or  by  a  blow  upon  the  jaw. 

in  order  to  understand  this  luecTlmtii.sm  it  is  necessary  to  recall  the 
ronstrnetion  and  normal  .nctinn  of  the  joint.  The  lower  jaw  is  attaeho<I 
to  ttie  skull  by  a  synovial  capsule  which  is  atr«»ng  on  it«  outer  side  (the 
extennil  lateral  ligiuuent),  by  an  internal  lateral  ligament  not  in  imme- 
diate relations  with  the  joint  but  extending  fr()ni  the  spinous  pntceasof 
the  sphenoid  hone  to  the  margin  of  the  inferior  dental  foramen,  and  by 
tlie  styio-maxJUary  ligament,  a  strong  band  rxteudiug  from  the  styloid 
process  of  tlie  tt'mporal  Imne  to  the  posterinr  Ixji-der  of  the  ramus  «>f 
the  jaw.  The  joint  is  occupied  by  an  iutra-articular  cartilage  «r  menis- 
cus M'hich  overlies  the  upjier  .surface  of  the  condyle  and  aecimi^Huiics 
it  in  iUs  nnrnntl  movement  fiirward  fnuti  the  glemud,  eavilv  to  the  enn- 
nentia  articnlaris  when  the  mouth  is  o|>ened.  In  front  of  the  ptnnt  to 
which  the  condyle  thu.s  moves  forward  the  surface  of  the  eminentiu 
artieulai'is  is  in(;lined  sMglitly  niywartl  to  become  i*outinuous  with  the 
niiii-h  uan-ower  lower  surface  <»f  the  zygoma.  The  fibres  of  the  nius- 
eh's  attaoherl  to  the  ramus  which  close  the  mouth  run  upward  and  f«)r- 
word,  and  only  tlu^se  belonging  to  the  deep  jMJstcrior  portion  of  the 
ina.s.seter  are  vertical  or  inclined  backward. 

'  HoTiort:  Artitiivi-s  jti-iiOralfs  de  MM..  Iftl.*i,  vol..  vii.  p.  44, 

'  NViB :  Luxutiun  du  Mmxillairt!  tuf.  en  bautou  daua  Ift  foMo  toiopomlo.   Tb^  do  Wris, 
IB79.  No.  253. 
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Sincse  the  oondvle  niuves  furwanl  whitn  tlie  cliin  clpwewK  tlieceutre 
of  motion  ot*  tlH<  jnw  in  nut  in  the  cundyle,  bnt  at  a  point  Ixtlow  it  at 
or  near  tiie  ilental  forunicn,  und  ae  the  angle  of  the  jaw  is  ut  tlic  same 
time  moved  backward  the  uxi»  of  tlie  ramus  notably  clianf^  ita 
relatione  to  (he  iHrectinn  of  the  fil)re«  of  the  niasst^tcr,  hnngin);  tlie  line 
of  tlie  jjosterior  ones  beliiml  the  centre  of  motion  where  thtir  cuutrac- 
iJon  tend«  !<till  further  tu  o[>en  the  mouth  or  to  keep  it  open.  Slill, 
the  cau»>e,  when  muscular,  is  rather  to  be  found  in  the  excessive  actiuu 
of  the  external  ptervguid,  aided  by  relaxation  of  tlie  cjctemal  bttpral 
It^ranient,  which  latter  c<m<lition  is  prtxlnced  by  the  wide  ojicnin^  uf 
tlie  mouth,  as  will  l»c  explained  more  fully  in  the  following  wx-tion. 

Pathology.  The  opportunities  directly  to  examine  eases  of  di»ih»ca- 
lion  of  till' jnw  have  been  very  few,  and  exjieriments  upon  the  cjtdaver 
cannot  entirely  take  their  place,  but  it  appears  to  be  established  tluit 
Malgnijrne's  opinion  tluit  the  condyle  did  not  advance  more  than  one 
or  two  miltinietn>i<  beyond  the  point  on  the  articular  eminence  which 
it  norntally  reaches  is  not  correel,  bnt  that  the  ndvam.'e  is  cnn^idenibly 
jrreater.  In  an  autopsy  made  by  JLVinarqnay  in  u  case  of  reeuri-utit  dis- 
Joc^atton  the  tvmdyle  was  in  front  of  the  transverise  pari  of  tho  zy|;oma  ; 
the  inierarticular  disk  wa.s  U'hind  it.  It  also  appear:>  that  the  rupture 
of  the  capsule,  when  it  occuni,  takes  place  in  front  between  the  meni»- 
ouB  and  tlie  cimdyle,  bnt  sometimeA  the  meni^'Ufl  arron)|tanieri  the  (x>n- 
dyle  withiMit  rupture  of  Uie  capsule.  Thi^  uiaki-5  ilie  [KTsistf-nec  of 
tlie  dislocation,  and  es{>ecial]y  the  fixation  of  the  jaw,  difticult  to 
explain.  The  earliest  theorj',  that  of  I*etit,  the  oontraction  of  tlic 
posterior  fibres  of  the  masseter,  is  generally  rejected  as  inadetiuat^. 
Another,  also  advanced  by  the  earlier  writers  and  recently  brouj^ht 
forwarvl  a^ain  by  N^laton  and  accepted  by  Aliilgai^ne,  and  »>up]>orti'd 
by  at  least  one  si>eciinen  which  is  figured  in  MulKJiiffne'-i  Att'in,  Plate 
XVII.,  fig.  1,  IS  that  the  coronoiu  pntcci-j  becoim^s  eiiga^nl  uutler 
(he  malar  bone.  That  this  may  be  an  ocra.'iional  a<ljiivant  cnuiH.'  must 
l>e  admitted  on  the  fartH  presented,  but  that  it  i^  not  the  »ole  cuuae, 
and  probiibly  not  even  a  fre*jupnt  one,  is  proved  by  experimental  iiiKin 
the  cadaver  which  have  shown  the  fixation  to  iiersij^t  after  removal  of 
the  coronoid  proet-si*,  and  by  the  iact  that  in  NV-Iaton's  speeinien  the 
proee.ts  i.i  unu-tually  long. 

The  slightly  upward  inclination  of  the  anterior  mirface  of  the  erai- 
iwntia  articufaris  against  which  the  displaced  condyle  rc^ts  is  not  of 
itself  miflicieiit,  and  tlie  most  rt»c*'nt  theorv-,  suggi^ted  by  Demartpiay  ' 
und  thoroughly  studit'<l  by  Mathioii.'  that  tho  return  of  the  itindyh*  is 
opptised  by  the  meiiiiicus  beyond  which  it  lia*  pa-Hse^l,  wcms  to  (^  n|K'n 
to  the  objecTtiouH  that  the  menist-us  is  so  frncfly  movable  haekwartl  that 
it  would  be  n-adily  pushed  Imck  into  the  glenoid  cavity  by  the  retiini- 
iiig  condyle,  and  that  in  ^'ome  nise^  it  a<'<^  mi  panics  the  condyle  in  its 
cxciimion.  In  a  ca^  in  which  I  wa^*  unable  to  reilure  I'  found  on 
cxfKising  the  joint  that  the  meniM^'iis  hn<l  U-en  torn  from  the  condyle 
and  was  Ml  Knlged  in  the  glenoid  oivity  that  the  condyle  could  not 

*  DoBkrqDif :  Ball,  de  Ik  Roc,  a«  Chlrvrtlv.  1M3.  *oL  Iv.  p.  US. 

*  Mftthivd  :  Arrh.  k^d.  d«  MM^  IWH,  v»l.  It  p.  IS». 
■  suuMuu  :  Truts.  S.  Y.  Surg.  Soc.  Annab  o(  Battery.  Manb.  IMW. 
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(-•liter  it.  After  removal  of  the  nieiiii^ciiR  tlie  (li<*liH'fltiiiii  was  easily 
re«Iu<?ed.  An  autopsy  reportwl  hy  IVrier'  of  a  case  of  recurrent  di^K>- 
ratiim  slutwinl  iih.setiec  of  (In-  nnttirior  |K>rliMn  of  the  mciiiwus  and 
ItHigt'rnpiil  of  (lie  rrmaiixler  lK>liind  thr  oondylf  after  ntluction.  Tliew** 
prove  not  tliiit  the  nienis.ens  is  the  cause  of  the  fixation,  but  that  it  may 
pH'vent  uoiuplcte  rwluution. 

Ti)e  i-aust^  must  bo  found,  I  thiulc,  in  the  li^mont^,  the  external 
lutcnil  und  pcrlmps  the  j>u:<t(.-riur  portion  of  (lie  cupHule,  ami  this  opin- 
ion ia  sup)>orte<I  uy  the  (eiiHeness  of  the  latend  lig:inK>nt  nbsprv'ed  by 
Weber'  nnd  Malsfonneuvi-'  upon  the  iwlnvor,  by  the  anntnmiotil 
ri'lutiunti  of  thf  iKirts,  luid  also  by  tlic  ex]H-rienee  of  Kntuier,*  who 
ojierattn!  iijmiii  a  t-Jis*'  five  weeks  ohl  and  found  n'duetion  imay  al\(T  lie 
Iiud  detiieiKHi  u  ponion  of  the  mu8sel«T  and  drvidwl  the  tense  external 
lateral  liniment.  The  nieelianism  'if  itt^  ai*tion  I  et^meeive  to  l>r  as 
fnihiws:  The  external  latt'iiil  lig;unient,  nmnin^  the  anterior  |iart  of 
the  outer  jMtrtion  of  the  rajisule,  extends  from  the  articular  einineim:' 
downwiird  and  burkwanl  to  the  t\i-vk  of  the  eonilyle,  its  attarhnicnt  to 
the  eminenee  being  postt-rior  to  the  point  at  %y|iicli  the  lower  sttrface  of 
the  latter  begins  to  ineline  upwanl.     Tins  Itgnment  (Fig.  264)  U  too 

Ki(i.  2M, 


DUcimmniBUi.' u(  Ui«oxtar»al  Utvnl  li)ii«muiiluf  tbc  lower  J*w.    A,  wlii^  Uir  mouth  u 

xhort  to  allow  the  jaw  to  take  such  a  position  when  the  condyle  is 
ditdoeuted  forward  thai  the  loujf  axis  of  the  neck  tball  coincide  with 
that  of  the  lipnnent.  When  l1ie  nioulli  is  widely  op4>n<Kl  the  liga- 
ment is  relaxed  by  the  apprr>xtniation  of  itrf  t>oint.s  of  attachment,  and 
tlie  condyle  jiass-es  forwoni  ;  then,  as  the  mouih  is  jwrtly  elufie*!,  the 
ligament  Ih-couics  tense  iHrfon;  the  condyle  bos  move*!  Imck  |iasl  it,  antl 
tlius  ibi  further  movement  baekwani  is  preventeil,  and  while  it  n^mains 
thus  displuctil  any  fonre  that  tends  to  rioso  the  mouth  increases  tl»c 
ol>staele  to  r(;j>laoL'nient  l>y  nmkin^  the  li(r:inicnt  more  tensi-  and  press- 
ing the  bones  more  (irmly  togrthcr.  Such  a  force  is  natunillv  am!  et>n- 
stantly  exerted  by  tlie  iK)werfuI  muscles  nl'  mastication,  stimulate*!  to 
contraction  as  they  arc  by  their  forcible  elongation  and  the  pain  and 
anxiety  of  the  patient.  The  prnrtiral  inference  to  be  drawn  from  tlii« 
ex|ilaiiation,  if  it  is  correct,  1^  that  reduction  should  be  sought,  not  by 
crowding  tlie  Ijody  of  the  Jaw  downwar<l  and  backward  liy  preattiirv 

'  IVrlrr  :  Bull   Av  lu  *■•   rlr  Chlnimi-',  1K7«.  p,  S?-' 
*  W«tN<r:  Hitiiilliiirh  drr  hIIe   tiiiil  h]Ti\  tliir.,  vnl.  Hi.  Alil.  1,  n.  flSEl 
■  >l«lM>ani'>iv«> :  (.Virnpl«4i-n.<iiiUiH.  Acwl.  iln  tSck'iirvM,  \t*SS,  |K  IM. 
*Kninii>r:  (Vnlrnnilfitt  Hir  lliimrKlv,  l{Nll,p  .1RB. 
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njHtn  the  niolur  U-i'tU,  l>iit  liy  first  titipressiug  tho  diin  if  |K)SMtlilc, 

ujM'tlillg  the  itmiitli  witirr,  -^n  :is  Ui  relax  llit'  li;^aiiii'ill,  and  ilii-ii  prtvifi- 
in^  tin*  i\>iiilyli'  harkwan)  and  rlinsing  tliv  iihmiIIi  iha  it  |KtA(%c.s  ihu  artic- 
nlnr  I'mineiict-  on  its  way  iHiek. 

Sjnnptoms.  Tlu-  M'iii|tt<)mH  of  bilaU-nd  dinliNiititm  liirward  art'  tliuL 
the  iiiniilh  U  lit'ld  opt-ri,  the  lower  Jaw  tiiiniovalile  and  prnjcctt^Kl  hoiiu*- 
wliat  (oi-wanl  ;  fXtx-idioimlly,  only  tlit;  pnyrviion  iw  prt^tiil,  an4l  i\w 
mouth  can  Ik>  closed.  S|>o(H*h  in  indi.-'tinci-,  swallowing  difficult,  and 
chewing  iniiKiK'tiblc.  The  r<ind\'1e  can  l>c  felt  in  advance  of  \ts  usual 
pusitioh,  and  a  dcurcHsitin  niurkiug  the  empty  t^^lenoid  cavity  can  be 
lelt  in   front   of  tfie  ear.     The  checks    are  flatt<iied,   and  the  saliva 

Mefioapes  from  iho  mouth.  Tlie  muKsetcr  and  tennmnd  must^les  are 
Qsiuuly  tense,  and  the  upjwr  anteri<^>r  portion  of  the  former  is  raised 
by  the  conmtiid  pHx-ess, 

If  the  dislocation  is  unilateral  the  plu^iml  signs  nrv  fnund  upon 
only  one  Hide,  t lie  chin  in  Innnnl  to  the  op|M);^ite  nide,  aud  the  func- 
tional diHabilitv  is  \p*^, 

PrognoaU.  The  pmj^iosis  it*  favorrible  both  as  re(;;ards  the  retluctiim 
uf  the  (lisliK'ution  and  the  dt^ree  of  di<^bility  if  it  remains  unreduced, 
but  somewhat  unfavorable  in  that  recurrence  is  quite  probable.  If  it 
remains  unre<hice<i  the  parts  appear  slowly  to  adjust  themselves  to  their 
new  relations  and  linally  to  |M-rmil  more  nr  Itiis  satisfactory  approxi- 
mation of  the  jaw«  and  n-storation  of  the  functions. 

Treatment.  The  di^liHratiou  is  one  wliicb,  us  a  rule,  enn  Im'  easily 
re<lu(_'e<I,  one  indeiHl  in  which,  as  haii  been  already  said,  reiluction  lias 
nf)cn  orcurnMl  s|M>ntanennslv.  The  methods  f»mploytHl  have,  jMirliaps 
in  I'on^eqiienr'e  of  this  fhet,  iK'cn  numemiis.  and  have  varied  preatly  in 
the  objffts  ainii'tl  at.  if  not  in  the  actual  iiiit-haiiisiii  by  which  they 
have  acrompli^lRHl  tlif  nnluctiftn.  It  c:iii  be  sIiomii,  I  think,  that  many 
of  the  metho<ls  ami  proowlures  have  Ijct-n  snceisj^fiil  not  ttfiraupe  they 
met  the  ideas  of  their  uri^inatorA  cunceming  the  obstuelu  to  Ih*  over- 
come,  hut  Imx^ius<«  ihey  iivereame  or  avoided  another  obstacle  which 
had  not  been  rcoognized.  With  few  eKccptions  the  aim  uf  the  ditfereut 
methtHls  has  Ut-n  directly  lu  depress  iht-  condyle  and  then  to  press  it 
biickward,  and  iliis  aim  Irns  Iw-en  ari'f)mpli^lii><l  liy  (lin-ct  pressure  down- 
waril  U|»ijn  tht*  molars,  or  iudirrctly  by  niising  the  chin  after  having 
uhicod  a  wed|jc  betwi-eii  tJic  back  ttvtli.  Those  who  found  theulistacle 
in  the  hiK)kinj;  of  thti  (!(»ronoid  nroocss  umler  the  malar  bone  sionght  to 

<di«eiigHgc  the  pn>oeA4  by  o|>ening  the  mouth  more  widely,  and  then 
pfoaaod  the  jaw  iiackw&nJ ;  wliile  others,  again,  pressed  the  [nniv:  dirt-ctly 

'mekward  by  placing  the  thumb  and  foretiuger  of  tme  hand  apiiu-t  the 
ooronoid  pnxvtise^  and  then  clevatetl  the  chin  by  a  slight  blow  upuu  it 

'from  beneath.  It  is  noteworthy  that  some  uf  tlic  gtmtlest  mcthtMU, 
some  which  approach  most  clo.scly  to  that  which  I  conceive  to  be  the 
rational  metJKHi.  were  employed  by  the  earliest  t^un^ns,  even  by  Ilip- 
pocrat*'-*.  and  wvrv  .-L^iiti  anci  ag;ain  resnniiHl  only  toTw  as  often  m-gUn^UHl 
and  forgotten.  nipi>«>rniles'H  methtKl,  as  ipiolcl  by  ^falgaiglK■,  wa.>  to 
lower  the  chin  a  little  in  urJcr,  according  to  Cralen,  to  fret-  tin- romuoid 
process  from  the  malar  Imjuc,  and  then  to  press  the  jaw  backward,  tlie 
patient  beijjg  meanwhile  enoouraged  to  relax  hiit  miiscle?^  and  yield 
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liimself  as  oiiiiiilt'U'Iy  a;*  imishiUIo  to  the  efibrt  made  iu  liit»  lH*hiilf. 
Althdiigli  the  intention  and  thp  kii[i[h»m?iI  efTect  was  t«p  fn*  the  wip^- 
noiJ  process,  yet  the  wider  o[K'iHn^  ot'  t}ie  month  relaxed  the  lateral 
liganifiitM  aud  faeilitateil  the  haekward  propulsion. 

In  IS(i2  Maiftonneuve  Of^iiii  n!vive<l  the  plan,  after  liaving  observe*! 
in  many  experinientrt  npon  the  ejMhiver  that  the  oxtermU  lateral,  splieno- 
raaxillar}',  and  stylo-masillary  ligannuiU  were  tense  and  tliat  after  thnir 
division  tlic  tlislocution  e^mld  be  retliioed  with  great  ease.  He  ascriljcd 
the  fixation  to  the  pre.s^iirc  of  the  eondylc  against  the  zygnuia,  a  press- 
ure "  niainUiined  by  the  combination  of  the  poi^fuve  resi.^tance  of  the 
ligamenbi  and  the  enei^etic  contraction  of  the  elevator  mnwdes,"  and 
pmposed  to  replace  by  direct  backward  propidsion  after  diminlitbin^ 
the  pre.-«ure  by  opening  tlie  miiuth  more  widely. 

It  is  unquestionable  that  in  thir^,  a.s  in  most  other  dislorationt^,  tbe 
obstacles  to  reduction  arc  midtiple,  and  that  contraction  of  the  luu^'Ies 
IS  one  of  them,  and  that  it  especially  oppitHOi  rcdurtinn  becatt>tp  it 
directly  resists  the  attempt  to  place  the  bones  in  the  modtt  favorable 
position.  Tt  is  al.>«o  true  that  methods  of  reduction  are  linbitiially 
succetwful  which  are  not  Iwised  utHin  ct)rr(H;t  anatuminil  principles,  but 
nevertheless  tho**e  principles  exist  and  an*  the  same  as  in  uiher  disl.f- 
e4)tions  ;  the  oppo^in^  liji^ment^  must  be  n'laxetl,  and  the  Ikhic  should 
follow  in  returning  to  ilA  sixrket  the  route  by  which  It  eM^^iited  fnim  it. 
In  the  groat  majority  of  ca*W8,  as  ha«  l»cen  wiid,  dislocation  tnkcfl  |)lace 
while  the  mouth  is  widely  oik'u  and  the  ramus  is  incHnetl  upnara  and 
forward,  'riicon'licilly,  then,  the  same  {Hrsition  iihotild  l>e  ^iven  to  it 
as  a  preliminary  to  reduction,  and  although  the  opposition  of  the  mus- 
cles may  create  practical  difficullies  in  the  way  of  act'ompli&liin);  thia 
which  will  prevent  it8  universal  use  and  cause  other  nielhodi>  to  lie 
preferred  in  the  simple  eases,  yet  in  all  ilifficnlt  casefl  and  whenever 
this  opj)os)ti<in  has  been  annulled  by  anicslheisa  this  method  should  be 
employe)!  :  the  uiouth  should  be  widely  (>|M>nt><i  and  the  jaw  should  be 
pnsse*.!  tjackwar<l,  or  ImekwanI  and  slightly  downwanl.  Tins  pn'!*»- 
un-  may  lie  conveniently  made  bv  the  thumlia  place*!  insi<Ie  or  outride 
tlie  mouth  against  the  anterior  e<lges  of  the  a«cen<ling  rami,  the  head 
of  the  patient  Ijeing  solidly  nup|ior(e<l  behind,  or  by  pressing  with  the 
fiirefingers  against  the  front  ol  the  ramus,  outside  the  month,  and  the 
iiii<ldle  fingers  .iginnst  the  siile  lu-ur  tlu-  angle,  while  the  thtinili^  and 
other  lingers  gnisp  the  IkxIv  ni^ar  the  symphysis. 

In  the  method  by  forcible  deprcstion  of  the  fwsterior  p>rtion  ttf  the 
Jaw  die  thumbs  may  be  usetl  aloue  by  placing  them  upon  the  h>wer 
molar  teeth  and  pressing  downwanl  an<l  Imekwurd.  It  is  well  to 
guard  them  against  brnismg  by  covering  them  with  cloths  or  leatlHT, 
and  when  the  retluetion  is  acconiplisheti  they  should  be  nipidly  with- 
ilrawn  or  slip|>ed  to  the  out4T  side  of  the  teeth  to  eticaiw  l>eing  bitten, 
an  accident  lliat  has  happened  to  several  suif:eona  and  lia«  indeed  hccn 
the  ciiuse  which  led  to  the  invention  of  other  procedureti. 

Instead  of  direct  pressure  with  the  thundis,  hinged  instnimeikts 
have  U-en  nse^l,  taking  their  bearings  up«^n  botli  scU  of  molars. 

In  euhcs  <if  long  stamling  in  which  wllichtons  have  forme«l  and  nint>t 
be  nipture*!  iK-fure  reduction  can  Iw  made,  tliese  forcible  tneo-iuret)  are 
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nwrasaiy,  fur  tlivjiiw  unnnot  utlifnvisc  1m.'  movcxl  ttirou]i2:li  a  ruiifjcc  Huf- 
Hcifiit  to  a<i^-<pmp)it(h  thv  objirl.  Ktxiitction  1i:ls  U-cii  nltiuiiKHl  ».<<  hilp  aa 
tlie  nint--ty-«i^litii  dav  arter  tluMMviirrt-iiLf  of  tlie  dijilfHiitinn.  Kcfercnce 
bu  been  above  nia<1o  tn  the  penumnl  ca^e  in  which  rednctiun  \vn>i  ptw- 
sible  nnly  after  the  detarlied  nteniM-us  had  be*'n  rcmovw!  by  ujH'nilinn. 

^(azzonl  treate<I  an  irrethicible  bilaifral  diMliK-atinn  of  eight  mdnths' 
8tandlng  in  a  woman  t m- en ty -seven  years  old  by  excision  of  Imlh  con- 
dyleis,  wi(}i  an  excellent  fnnctional  rei*ult. 

After  reduction  the  month  should  be  kept  closed  by  a  bandage  and 
ihe  patient  fed  on  aifl  food  for  two  or  three  weeks.  It  is  not  unlikely 
that  the  marke^l  tendencj'  to  recurrvnee  »»  coninionly  obwrved  ii»  (he 
result  of  innp|wrtune  use  of  the  pw,  perlin|(ri  also,  in  [»nrt,  of  the 
favorite  nielhiKl  of  reduction  wliicli  temlti  to  elongate  or  rupture  the 
lateral  lig:imeuUi. 

Annandale'  (<uecessfnlly  treated  two  caw^  of  recurrent  dislocation 
by  opening  the  joint  and  suturing  the  nieniscun  to  tlie  |>erioHt4>um. 
Irritating  injectioua  intn  tlic  i>en -articular  tLsHues  have  also  lu-en 
einplvtyvd. 

Pathological  or  ConMcotive  Dislocations. 

Pathological  or  eiinsei'utivc  dit^lrK-aiioim  arc  unconimuu,  and  only  in 
a  few  ca-it-h*  lias  the  condyle,  eroded  and  defornie<l  by  unletx'ileut 
intlaiumation,  l>een  found  ontaide  its  cavity  and  sonietinies  united  by 
bony  union  to  the  likull. 


Congenital  Dislocations. 

The  only  example  of  thiis  condition  of  which  1  have  found  mention, 
if  a  fffital  monster  reported  by  Ciueriit  l>e  exce|ite<l,  in  one  dc.'^rilK.il 
by  R.  W.  Smith.'  The  jMiticnt  was  a  congenital  idiot  who  died  at  the 
ag(-  of  thirty-eigbt  yearH.  The  diidocatinii  cxii^teil  u|ion  the  right  ^dc 
and  was  the  result  of  defective  development  of  the  constituent  parts 
of  the  joint. 

'  AtiDitni1il(<:  Litnret.  1HS7.  i.  ji.  4IL 

■Ourlt:  t^th   AunL  iler  (}«t<?uknnkbc!t«n,  p.  1IKI.  (^unS.  It.  10. 

*  U.  W.  titaith :  Fnctans  Mid  Uulw»ttutu,  p.  -J73. 


CHAPTER  XXXVIII. 

DLSLOCATIONS  OF   THE  VERTEBRA:  AND  OF  THE    OCJCirUT 
FROM  THE  ATLAS. 

ClasBification  aDd  pathology,  Hecondary  changes,  etiology,  syniptoma  and  dia|^- 
noait),  prognosis,  treatment — Dislocationii  of  the  occiput,  atlas,  lower  aix 
cervical  vertebrae,  dorsal  vcrtebree,  lumbar  vertebne. 

The  study  of  clislocation»  of  the  vcrtebrfe  is  closely  asRociatecl  with 
that  nf  fractures  of  the  same  bones,  because  in  many  cases  the  difl'er- 
ential  diagnosis  between  a  fracture  and  a  di.slocation  cannot  ha  made 
with  certainty,  and  because  tlie  associated  lesions  and  consequences  are 
the  same.  For  some  of  the  latter,  therefore,  the  reader  is  referred  to 
the  chapter  on  Fractures  nf  the  Vertebne. 

Concerning  the  frequency  of  dislocations  of  the  vertebrce  widely 
diHerent  opinions  have  been  held ;  some  (Deli>ecli)  denying  even  the 
possibility  of  dislocation  without  fracture,  others  thinking  them  ex- 
tremely rare,  and  others,  again,  claiming  that  they  are  quite  common. 
The  most  ntdable  member  of  the  last  group  is  Porta,  who,  according 
to  Hlasius,  observed  no  less  than  twenty-seven  cases  in  thirty  years. 
By  far  the  must  valiuible  contribution  to  the  settlement  uf  this  question, 
and  ind(>i><I  to  the  whole  subject,  is  the  monognipli  of  Blasius,'  wlio 
colU'et<Hl  294  rejiortcil  cases,  of  which  185  were  <lisIoc:itions,  37  dias- 
tases, and  in  72  it  rcmuinetl  undetermined  to  wliich  of  tiiese  two  classes 
the  lesion  b(>lonp>d.  Althou;>:h  nn  autopsical  examination  was  made 
in  174,  yet  in  iJH  of  these  the  account  is  so  defective  that  the  variety 
aixl  scat  of  the  injury  cannot  be  determined  ;  and  in  only  172  of  the 
21)4  ciis4's  can  these  details  \n.t  s:iid  to  have  been  establishetl.  Bv  far 
the  most  common  seat  is  the  cervind  region,  then  tli(>  dorsal,  and  last 
the  lumbar  regi(ni,  in  which  only  a  very  few  ciises  hnve  been  observetl. 
The  certain  cases  were  ilividtnl  among  the  decades  of  life  as  follt>ws  r 
first,  7;  seeonil,  17;  third,  25;  fourth,  15;  fifth,  14;  sixth,  (i. 

The  ditl'erencc  of  opinion  above  mentinned  regtirding  the  frequency 
(»f  the  nccurn-iiec?  of  the  injury  in  genenil,  doubtless  deiwnds  in  |»;irt 
U|H>n  the  detinitiotis  wliii-li  the  dilltTeut  nuthrtrs  have  adopted,  since 
some  accept  as  dishH'ations  only  those  eases  wliich  are  not  complicated 
by  fracture,  while  otiiers  accept  also  thox'  in  which  an  associate^l  frac- 
ture can  l>e  rightly  tiecuied  uiioseiitial  to  the  pnMlu<>liun  of  the  dlslo- 
c;itioii.  Tin;  hitter  view  is  in  harmony  with  the  c-la^-^ilication  of  other 
dislocations,  and  will  Ix' adopted  here;  a  dislocation  of  a  vertebra  l>eing 

'  niiiMin-^:  Dif  (RiiniiiitiM-lii- WirlH'lviTri'iikiniKfii,  in  ViL-rti'ljittirM'luirt  riir|>nikt  llfil- 
klliitli-,  IftXK  viil.  I'ii.  cjii. 
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«l(-fiiif<<|  jiH  an  injiin-  in  which  the  wljuiiiin};  articular  proin^ssfs  on  »niu 
i»r  both  ftides  have  Wen  |iartiy  or  CHimph'tt'Iy  i*e|iarateil  from  each  olhi-r, 
with  or  without  avulsion  of  jwrtionH  of  tlie  IkxIv  of  either  veriebra  or 
fracture  of  one  or  more  pnKM.*sjie«.  The  terra  dmd<MU  in  applied  to 
tJiose  dislocations  in  which,  the  intorvertehnil  tllHks  and  other  tigiiTUFnts 
having  Utii  torn,  the  vcrtebrte  are  Imtgitddinally  sopanite<l  from  each 
olher  in  front  or  I»e(nnil,   Imt  have  not   also  Invn  wi  horizontally  dis- 

filaetti  that  the  artieular  surfaces  on  cither  side  have  heen  put  out  of 
iiie  witi)  eiLch  otlier. 

The  tenniuoiiig_v  employed  to  indicate  the  seat  and  variety  of  the 
divtplacemeut  has  also  varied  with  the  different  wTiters,  some  Hi>eakiii|; 
of  the  upper,  others  of  the  lower,  veriebra  as  the  one  that  is  di^Ioeat«^, 
whih-  otfiers  iiave  soiif;ht  lo  avoid  misunderstanding  liv  u.tiog  siieli  a 
phrase  ns  "diskN-aiion  of  the  fifth  up«in  the  ?ixth."  The  latter  fonn 
t^an  Im!  advantagiMUHly  employed  in  the  re|»ort  of  caaeri,  or  whenever 
any  doubt  miglit  ari*;  as  to  the  meaning,  hut  it  will  lie  convenient 
here  to  follow  the  more  genend  practice,  and  speak  of  the  upiier  ver- 
tebra ati  the  one  that  is  dislocate<l,  luid  of  the  direction  and  ehuntcter 
of  it**  lii-pLi'-i'inr/m  a-i  those  of  the  disloeation. 

Olassiflcation  and  Patholo^.  The  relations  of  the  vertebre  to  each 
other  are  tto  complex,  and  tlie  com bi nations  of  different  directions 
which  the  displaoements  may  present  arc  so  \*ariable  and  numeroiw, 
tluil  a  cliis-iitiration  of  the  varieties  basetl  upon  these  tlirections  i^  not 
oidy  very  compliratet).  hut  it  also  fails  to  ofler  conipanitive  a>lvar)tjigc!i 
Riifhcient  til  roiupcns:ite  for  its  wmplexity.  The  olassiHcation  nmdo 
by  Ilneter,  according  to  the  character  of  the  movement  or  the  diref-titm 
of  the  force  which  pnxlnces  the  (lisli mention,  is  simple,  and  at  the  same 
time  indicates  the  main  features  of  the  displacement  and  suggest*  the 
pro|ier  ineiliiNl  of  reducliuii.  It  fails,  however,  to  distinguish  l>etween 
the  varieties;  and.  therefore,  while  adopting  it,  it  has  apiieiin-^l  <iesii^ 
able  i\\m  to  use  in  oimncction  witb  it  other  terms  indicative  of  special 
fe:il(ires. 

The  pnivisions  fornonnid  motion  between  adjoining  vertebrre  consist 
in  the  elastieity  anil  compressibility  of  the  intervertebral  di?ks  between 
the  Iwvlies  and  in  the  articulations  plaetsl  just  U-hind  tln-m  npon  the 
an'hes.  The  nttrmal  ninge  of  motion,  though  van-ing  in  the  (liferent 
|M>rtion.s  of  the  column,  is  at  l>cst  i-light,  and  can  hv  refern-*!  in  the 
main  to  two  axes  for  each  |mir,  one  of  which  lies  in  the  nuMltan  plane 
and  |a.sses  tlmtugh  the  wntre  of  the  disk  from  Hehinil  forwanl,  with 
an  inrtinatton  thmnwanl  of  its  anterior  cml  which  is  slight  in  the 
Iimdvir  and  lower  dorsal  n^iuns.  nion?  markf-^l  \\\  the  np(wr  ilnrsal, 
and  grr-atest  in  the  cer\'ical  regions.  The  other  axis  is  a  lioriKontal 
tr4nhver>4'  one.  jiassing  through  the  |ti)slfrior  |tart  nf  ihr  dink. 
Motion  uUiut  the  first  axi&  priAlnce^  a  lateral  iHUiding  of  the  col- 
timn,  and,  in  the  cases  in  which  the  uxis  is  iticliueil  dnwnwanl  uud 
forwanl,  with  this  motinu  niu>l  l>e  ass^K^atetl  a  rotation  of  (he  upfwr 
vertebra  by  which  the  anterior  surfaee  of  it^  body  is  turned  to  the  side 
tuwanl  which  the  eoluuin  is  lai-linL'd  ;  antl  the  greater  the  ineliinition 
of  the  axis,  tlic  mure  marked  is  this  a.s8uciatcd  rutntion.     Thi:  move- 
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enter  it.  Aflur  removal  of  ilic  meniscus  tlic  dislucatioti  was  essil^ 
rtHlu(W(l.  All  iiiitu|)Hy  ir-porU'd  b_v  Pt'iier'  of  a  cast  of  recurrt^nt  «li»i|i»- 
ratiori  Kli(>\Vi><)  nl>ftenc4'  of  tlio  anterior  portion  of  the  nienUcruH  iiml 
Imlgciuont  of  ilie  renmimler  Ix'liind  the  coudylo  aftcT  re<]nction.  Tltes*- 
pmve  not  tli:tt  liit^  meniscus  is  tlie  dUiHe  uf  the  lixatiou,  hut  llmt  it  iiiay 
pr«'V«'nt  LiMiipIelu  rtHliiirtioii. 

The  (must-  must  be  found,  I  think,  in  thi-  lipuiK'ntft,  the  exu-nml 
lalcml  Hiu)  perlians  tlu>  jK^stcrior  {H>rtion  of  (lie  capsiilR,  and  thi^  ojiin- 
ion  \H  sup|>orted  Dy  the  teniseness  of  the  lateral  lijpament  observed  by 
Webi-r'  and  Maisonneuve'  uiK>n  the  radaver,  by  the  aiiutoinioal 
rchitioufi  i.f  the  partrt,  and  alwi  hv  the  fXiKricnn*  of  Kp.idkt,*  wlin 
oi>oraIwi  iiiK»n  n  casi*  tivr  weeks  uld  and  ft)and  rc<Uiclion  «ii.'»y  afti-r  he 
had  detuchc«l  a  portion  of  ihr  t9Uis.sclrritnd  dividt'il  ihv  Irnse  external 
lati>nil  liganirntl  Tin-  in«H-1i:i,ninrn  of  il.-  a'tion  I  nincrivc  to  Ih*  as 
follows:  Thf  cxternid  hutral  ligamt-nl^  funning  the  anti-rior  |>art  of 
the  outtT  imrtion  of  the  «ii>Md!*,  extcmis  from  thr  artictdar  eminen«.i» 
<io\vi»Hanl  :Mid  liarkwani  to  (he  nc<'k  of  the  i-undylr,  itw  altachnieut  to 
the  oniincnre  Ix-ln^  |M»^hTior  to  the  point  at  whieh  thi-  lowtT  jinrfare  of 
tiie  latter  begins  to  inulinv  upward.     Thtx  ligament  (Fig.  2f)4)  ii>  Un.t 

Fi«.  2tt4. 


IilagnunnuUi- ur  Ui«exhini«I  Utvml  liBamcntof  ihclnwcr  i«w.    A.  wtMti  the  ibquUi  U  opra; 
£,  wtwnlhBlouadjrUi  la  illttluciitedfor««nl 

Hhort  t4i  allow  the  jaw  to  take  such  a  position  whi-n  the  eoiidyle  m 
diitlocated  forwiird  that  the  long  axis  <»f  the  wvk  shall  coincide  with 
that  ctf  tlie  lijrnnient.  When  the  nioutli  is  widely  openetl  the  liga- 
ment iri  relaxetl  by  the  approximation  of  its  points  of  attaehnientt  and 
the  condyle  ]nls:^>.>4  forwanl ;  then,  ns  the  month  h  partly  t'losed,  the 
ligament  iM'Coines  ten^  before  tlie  nmdyle  ban  move<l  hack  ]uiftt  It,  and 
thus  itA  further  movement  backward  is  prcvente<l,  and  while  it  remains 
thus  diisplaei-d  any  force  tliat  ten*ls  to  elo.«e  the  mniith  increases  the 
obstacle  to  replacement  hy  making  the  ligament  more  tense  and  prciw- 
ing  the  bones  more  lirudy  trigether.  Such  a  torce  is  nntnrally  and  c>n- 
stunlly  exerted  by  the  powerful  muscles  of  mast ica lion,  stimulated  to 
cunlractiou  as  they  are  bv  their  forcible  elongation  and  the  {KiSn  and 
anxiety  of  the  jMitient.  t'he  practical  inference  to  be  drawn  fnim  tbta 
cxplaimlion.  if  it  is  correct,  i^  that  n><luction  should  l>e  sought,  not  by 
crowding  the  body  of  the  jaw  downv^nnl  and  backward  hy  pressni 

'  Porlcr  :  Rnll  Hn  im  Sop  .1**  OiimrKir.  ]tf7in.  p.  Hi. 
'  Wnbnr:  JUudbarh  dor  ml\tt.  iind  «|hw.  Hiir..  vol.  ill.  Aht.  1,  ^  JHB. 
'  Hml*uuopuw  :  Coin|>t4«-rvDdu«,  Acad.  tlv»  ikleucrm,  ISOit,  p.  SI. 
•Kramer:  OulnlMalt  mr  ClilruntH'.  IttU,  p.  »W. 
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lipoti  (he  molar  Uvth,  hut  Ity  fimt  (Irprcmiiiijor  tlie  rliin  if  |Kit«sil>le, 
n|M-ning  thf  inniitli  wiiler,  -o  as  U*  relax  th<'  ti^iii<>iit,  ami  then  |irefW- 
iiig  the  coiidylr  backwtinl  ami  elosiDg  Uk-  inuiitli  ii:»  it  jm^^sos  the  wTXic- 
iilar  eniiiiPiKH'  un  it»  way  hack. 

Symptoms.  Tin-  t^yiiiptonis  of  hllatcnil  tliHlfH-gitiiin  forwanl  arc  that 
the  month  is  hehl  ujh'H,  tite  lower  jaw  iinniovahlo  ami  pnijtTteil  S4)inc- 
what  forwanl ;  exoeptioiially,  only  the  projection  is  present,  ami  the 
niotitl)  cull  be  closco.  Speeeh  is  iiidistiiK't,  ^wnllowinj;  diffieiitt,  anil 
chewing  iiujiossible.  The  coudvie  can  be  felt  in  advaiKv  of  itt^  usual 
pOfiilion,  ami  a  depression  niarking  the  etiiptv  gh'iioid  <-:ivity  ean  Ix^ 
felt  in  front  of  the  car.  The  eheeks  are  flatteiKiI,  an"!  the  saliva 
OM^iipes  fmrii  the  inunlh.  The  nia-Jseter  and  teriimjnd  niuseles  aif 
itxiully  tensi!.  an<l  the  npjK'r  anterinr  |Mirtion  of  the  former  is  raiseil 
by  tlie  coronoid  proeess. 

If  the  disliK-iilion  is  unilateral  the  physical  signs  are  found  niion 
only  one  sitle,  the  chin  is  tiiriXMl  to  the  opp<.tsite  side,  and  the  fune- 
tion:d  distihilitv  is  less. 

Prognosifi.  The  pro)j;iiosis  is  favonibU-  both  as  regards  the  reduction 
of  the  disliHiition  and  the  degree  of  disability  if  it  remains  iinrefhiee<), 
but  tMimcwhut  nnfiiviniihlc  in  that  nx'nrrenee  ts  (piite  proliable.  If  it 
renmiiu*  unredtu-etl  the  iHirl.s  apiK':ir  slowly  to  atljust  themselves  to  their 
iiiiew  relations  and  finally  to  |>ermit  nion-  or  h'ss  satisfactory  approxi- 
mtion  of  the  iaw^  and  restoration  of  the  functions. 

Treatment.  The  di^li:M-:(tioii  is  <uie  which,  as  u  rule,  can  be  easily 
rediicetl,  one  indeiMl  in  which,  as  liox  Invn  already  said,  rt'<lucti(>ii  has 
often  oooiirrcil  8pontan»>iisIy.  Tlte  methods  emplnycrl'  have,  |)erlut|»s 
in  consequence  of  this  fact,  Ihh'»  numerous,  and  have  vartetl  greatly  in 
the  olijeet«  aimiMl  a),  if  not  in  the  actual  me<-hanisiii  by  which  they 
have  awn'inplishwl  the  rt^lnetinn.  It  nm  bi-  -^hown,  1  think,  that  many 
of  the  nlelhcx^^  and  pn>wiliires  have  l>eeii  siuteessful  not  iMX-fluse  they 
met  the  lileas  of  their  originators  conixTiiing  the  obstjiele  to  lie  over- 
come, but  lieiuuse  they  uvereanie  or  avoided  another  obstacle  which 
had  not  been  reoognirx-d.  VVtUi  few  cxeoplions  the  aim  of  the  di0«rcnt 
methodn;  has  Imtii  direelly  l(»  depnws  tlie  inuidyle  and  then  to  press  it 
backward,  and  this  aim  has  Ik-cu  an'omptishetl  by  ilirect  pres^un,'  down- 
wanl  tiimn  the  muhirs,  or  iiidireetly  by  niisiug  the  chin  after  having 
plueel  a  wedge  l»etwee«  the  l)aek  teetli.  Thosi^  who  found  theolistaele 
in  the  hooking  of  the  coronoid  |)rooe»»  under  the  malar  b<mc  sought  to 
^tltaengage  the  pmcesa  by  opentug  the  mouth  more  widely,  and  tlwn 

EHEHsed  the  jaw  Uu'kward  ;  while  others,  ag:iin,  pn?sse*l  the  bone  diret^ljy 
iirkwarrl  by  placing  the  thumb  and  liiretinger  of  one  hand  agiiiiist  the 
Ooniuoid  pn»cesses  and  then  elevated  the  ehiu  bv  a  slight  blow  u|tou  it 
fnuu  iH'nejith.  It  is  noteworthy  tlmt  some  ol  the  gentlest  methods, 
some  which  apprutuih  most  closely  to  that  which  I  conceive  to  be  the 
rational  niethmi,  were  employe<l  Ity  the  earliest  surgeons,  even  by  Ilip- 
ptxrate-s,  and  wen^  a^iiin  nncl  again  re^nmwl  only  to  be  as  often  neglected 
and  forgotten.  Hipixterates's  metlnid.  as  (juuti>d  by  Malgziigne,  was  to 
lowrr  tlic  chin  a  little  in  onler,  a<x!onling  to  (iaien,  to  free  thecomnnid 
prutiess  from  the  malar  bone,  and  then  to  pnws  the  jaw  Ikackwiird,  the 
lUeiit  lieiijg  meanwhile  entvmraged  \u  relax  his  muscles  and  yield 
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tchm  wa>  fniitKl  ri>ni|>letcly  dUplaoctl  to  the  \v(i  hidf  nf  tlu-  firat  lum- 
Jwr  willi  slig^lit  rliiiipiiifr  of  the  l«>ne.  Thr  artiniilntion  bctWrt;ii  these 
Vfrtphnp  is  oi'  MicU  a  character  that  this  fonn  uf  ilislucutinii  wouhl 
sci'iu  itii|M>ssihle  without  a  fructiirc  of  llic  urtiruhir  proceiNfcs,  anil  protwj 
iih\y  It  iiiiiv  >-lill  piitbahly  !»■  ilecnietl  m)  exci-pL  in  a  fhild.  Th(^  ntime 
aiintomiral  ntiiilitiiinH  exiKt  in  the  lumlKir  vrtchne,  but  in  the  (lurt!«d 
awl  ci-rvical  re^ons  the  articular  Aurfacos  hK)k  barkwanl  ami  fiirward 
or  are  only  sliptitly  inr!ine<!  to  oni'  siih',  consequt-ntly  tliis  form  of  «Ii&- 
h>cation  nuist  there  be  rejjarde*!  a-*  p^isMihle. 

In  the  frreater  jrail  of  tlie  ilorsal  rejfion  it  woiihl  nfH'ei*«arily  Im*  aw<o- 
ciatpil  with  iHitlociition  of  the  vertebml  end  of  the  e^irre-ijuuHliui;  rili. 

In  all  the  rlinical  cn^s  quoted  by  Blasius,  with  one  ex<-eption,  tJir 
cervical  vertebra?  were  roneerned,  and  he  says  tlrnt  the  correclncMi  of 
tlie  diagnosis  is  very  doubtful  in  all. 

The  main  grou|)8  and  varieties,  then,  are  &n  follows: 
Di^hx-sitionn  by  flexion,  ventral  or  dorsal. 
Hilateral  forwai\l. 
Kihit4>nd  baekward. 
Diidiicationti  by  alxluetion  or  rotation. 

Unilateral  forward       |  ,  .  ,  . 

ITnilatemI  baekwaM  j  <««ipl'^t<-*  «•■  incomplete. 

Bihiterul  in  o|i|iosite  <lirections. 
TransverK<;.(?) 

The  OMovifiieii  lexiotiK  ctmipriHe  rnplun;  of  the  variimii  H^ments, 
musc-les,  bloodvessels,  and  nerves,  fracture  of  the  boneti,  and  injuries 
of  the  spinal  vt^ni  and  its  menibrnncx,  and  thomi  later  diangeri  whirli 
may  be  indiinHl  by  the  primary  unv:^. 

The  iuUiTn/thi'al  tlUl  h  always  niptured  or  toni  away  from  one  or 
the  other  vcirtebra,  and  this  rupture  or  wparatiou  if*  almost  invaruddy 
eompletf,  and  is  ace<)m|ianied  by  the  uvuUion  of  larger  or  iinialler 
fro^ment!^  of  the  bone.  In  one  or  two  cafVf*  the  iliak  apjkcani  to  have 
been  cnisbed. 

The  i^futnfar'  fifjammf,  on  one  or  both  sides  a«'*>rdinj[  to  the  rhar- 
aeter  of  the  displaeenient,  is  always  lorn.  The  outrrinr  and  pmtrrior 
lif/antt'ittM  are  either  torn,  wholly  or  in  part,  or  stripped  fnmi  their 
atlaehmentrt  to  the  iKxIieft  of  the  verlebiTe,  sonu^inies  bringing  with 
them  in  the  latter  case  portions  of  the  U>ne.  The  figmnrhlH  N'twcen 
the  famimr  aii<i  the  hjAhoiw  proctHM'g  are  either  torn  or  put  U|M>n  the 
stretch,  and  lliose  iM^twwn  the  IrauitvtTw  ftnu'CMtrit  were  torn  in  the 
onlv  re{>orte<l  casi'  found  by  Blasiiis  in  M'hich  their  eon<lition  was  men- 
tioned. Instead  of  nipture  of  the  ligaments  /ractufv  of  the  proees.-^ea 
to  which  they  are  attai^hed  may  (HUiir,  and  various  other  fractures  of 
the  adjoining  pHMNnMen  or  of  more  distant  partA  are  frK|iiently 
ob«'r%'eil. 

The  snrnumding  and   tlie  all^iched  niutn-ir*  may  be  lorn  by  the  dia- 

Idneement  or  by  ihe  ilirect  action  upon  them  of  the  disliH-ating  vio- 
rncf. 

The  rrhtM  (timing  from  the  •Imtliet  of  tin-  verti-bne  and  llio?«c  of  the 
inciiingtit  of  the  cord  are  Nt  large  uml  their  reluiioas  witli  the  Imnes 
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and  ligauientii  are  so  close  that  hemorrhage  is  always  free  ood  some- 
times very  profuse. 

Ill  Jimocatinns  of  the  ciervital  vertcbne  the  vnithrnl  nrtrries  so 
commonly  e*api'  injury  that  the  possibility  of  their  rtipture  has  been 
i)i>nitHl.  hut  iu  a  oa-st*  received  into  8t.  Thomas's  llrKi.piial '  (he  verte- 
bral artery  \v:w  fbtnul  to  have  bfen  torn  and  a  large  amount  of  blowl 
til  luive  escai>ed  into  the  vertebral  canal  and  among  the  muiicles. 
Rla.Kiu.4  admitj4  thi»  ca>^:  into  hi»  ILst^  although  nil  the  processes  of  the 
fourth  vertebra  were  brriken. 

The  nerve  fnihkn  at  their  point  of  emergence  through  tlie  interver- 
tebral foramina  may  U'  compressed  or  toni  on  one  or  both  xides 
lii-iweeu  the  articular  process  of  one  vertebra  and  the  body  or  pedicle 
of  the  other ;  and  in  the  lumbar  or  lower  donml  n^ons  the  nerves 
coiistilutiiig  tlie  Cauda  equina  have  repeatedly  been  found  torn  across 
or  compressed  between  the  body  and  laminmof  the  adjoining  vertebne. 

The  xjihial  ooM  and  Us  mfmbrtineg  may  entirely  escape  injury,  and 
ii'  injured,  the  lesiou  may  pre«.'ut  any  grade  between  simple  compres- 
sion and  complete?  nipture.  Tlie  injury  may  be  C9iuiie<l  by  j>reri8ure  of 
tlie  I>une  ag:(inst  the  cord  or  by  the  direct  elongation  ot^  the  latter. 
All  the  lining  membranes  m»y  be  torn,  entirely  across  or  only  in  |)art, 
or  one  of  thmi  alone  may  be  ruptured.  Their  riipture  is  necessarily 
aeeouipanied  by  the  extravastttion  of  blood,  usually  profuse,  between 
the  dura  and  the  bone  and  amid  the  meninges.  Ooea.>tiunalty  an  extra- 
vasuition  of  blood  has  been  found  uHthiu  the  ct)nl  itwlf ;  thus,  in  a 
ea.'^  reported  by  Martini,'  one  of  diastanis  between  the  fourth  and 
fifth  cervical  vertebra,  in  which  lliere  was  euniplete  rupture  of  all  the 
ligaments  and  separation  to  such  an  extent  lliat  the  nngrr  could  Iw 
parsed  l>etwecn  ilie  bones,  the  meninges  were  not  lorn,  and  the  only 
lesion  found  in  the  cord  was  a  clut  three  ceutimeln's  long  in  its  ixtntre 
anil  iuviitviug  al*!  tlie  cortical  subslance.  A  similar  e:i.se  h:w  recently 
been  reported  by  QuOnu.'  It  is  worthy  of  note  that  in  three  reoorle<I 
<!aseK*  in  which  extensive  iiaralvfis  was  present  the  autopsy  failed  to 
sliow  any  lesion  of  the  eor<^Ij  and  that  in  others  there  hiLs  appeared  to 
\iv  no  fixe*l  relation  between  the  extent  uf  the  i>aralysi*i  and  the  ana- 
tomical lesions  found  in  the  cord.  Pmbably  thene  threi'.  and  the  two 
preceding,  were  cases  of  h^matomyelia.  In  other  easci^  tlie  conl  has 
beo-n  found  lorn  while  the  ligaments  Iiave  been  only  slightly  injured. 

The  analysis  made  by  Blasius  lu  determine  the  relative  frequency 
and  severity  of  injury  to  the  cord  in  the  diflV-rent  forms  and  at  differ- 
eni  seatA  of  dislocation  whows  that  the  danger  is  greatest  in  disloca- 
tion of  the  luwer  cervical  vertcbne,  the  Hfth  and  especially  the  i^ixtli, 
altliongh  even  there  the  c<)ril  may  cniin'ly  <'sca|>e  injury.  In  the 
variety  whieli  he  terms  "  unihttend  fnrwanl'*  (flislocalinn  by  aUliiclion 
or  nilatiou)  llic  danger  is  less  (luin   in  the  **  bilateral   forward"  ur 

I  HwUm-Chlrantiail  Review.  letll.  yol  liv.  (I^  of  uiKlrt.  arriai),  p.  VSTT. 

•  XUrtiiii :  Scliuiidt'a  Jfthrt>a<:ki^r.  l-vl|,  toI  u.  |i.  1116. 

'Q<1.'-  u     Ix-  I'roftt^s  UMU»I,  Krhniarr  27.  IWT. 

I'rorincUl  Updl4:al  and  ttanti<«)  JMirnsl,  vol.   il.  p.  hO;  Haftier:  :klt- 
•'  '  .  jDdiiratt'  and  iti>biirt*b«'lftir,  1^,  vol.  Ix.  {>.  249;  wid  l\>n»:  DvU*  Iium- 

ru. ,    .,  rU'lfiv,  IHS4,  ((uotol  by  Bluloi. 
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"liackwanl"  (tlitiiliKSiliim  by  flexion);  in  7  ntitopriiies  the  conl  «"&« 
found  injured  in  6,  lUiH  of  45  cases  observed  clinically,  all  of  the  iifvk, 
in  U  then?  was  cviilwu*  of  injury  or  compression  of  the  cord,  which 
disnpiM-areil  in  5  and  was  followod  in  4  by  inflammatory  an<l  softening 
processes  in  the  onrrl.  The  variety  which  he  terms  *"  Inlatcnd  in  oppo- 
site directions''  ap|>cnrs  itartictilarly  free  from  this  danp-r ;  in  i1m» 
few  cases  he  collected  paralysis  was  exoeptional  and  temporary.  Of  S 
cases  of  bilateml  diBlocatiuu  backward  ejcamiued  yyoai  mortem,  llie 
cord  was  uninjureil  in  2,  and  more  or  legs  severely  injured  in  6 ;  of  tj 
cHnicfll  eases,  in  3  there  was  no  paralvpis,  and  in  3  the  paralysis  was 
tempomrv.  Of  52  causes  of  bilateral  uiiilucation  forwanl.  the  (X>nl  wa^ 
iininjurtHl  in  17,  and  wa8  injured  seriously  and  irreparably  in  1 1  ;  in 
the  renuiining  24,  either  recovery  followed  or  a  di;»tinction  cannot  be 
made  between  the  effects;  of  the  mechanical  violence  infllctetl  upon  tjic 
cord  by  tlie  dislocation  and  those  of  the  later  inflammatork'  and  nutri- 
tive changes.  It  must  lie  remembered  that  in  most  of  the  cUniral 
cases  our  knowledge  of  the  exact  character  of  the  lesion  of  the  )*kfl- 
et*'U  is  defective.  It  has  receutly  been  shown  that  hemorrhage  within 
the  ^n\x  matter  of  the  cord,  furmatomi/elia,  may  be  producwl  hy  a 
temporary  diastasis  of  the  lower  cervical  and  upper  dorsal  refpun,  nml 
even  witJiout  recognizable  iujury  of  the  column  or  itji'  ligaments.  And 
yet  there  is,  at  first,  a  motor  paralysis  which  may  be  as  complete  as 
after  iraosverse  rupture  or  crush  of  the  cord,  (fsee  Chapter  XI., 
Knictures  of  the  Veilebne,  pp.  143-145.) 

Blasius' summarized  the  analysis  as  follows:  in  no  form  of  disloca- 
tion is  injury  of  the  spinal  cord  a  necessary  consequence ;  ^ueh  injury 
is  less  to  Ih>  ex|>ecte<l  in  unilateral  dislocation,  and  in  unilateral  dislo- 
cation fitrward  of  the  corvirjil  vertebra-  it  is  always,  or  alniosi  always 
otdy  a  simple  compression  without  erubhing;  in  bilarerai  disloeation 
Imckwanl  or  furwanl,  either  of  the  dorsal  or  cer\'ical  vertebne.  the 
conl  is  ex|)**ijed  to  mnre  serious  lesions  and  seldom  escapes  entirely 
uninjured,  and  when  the  displacement  is  forward  tlie  coru  is  meclian- 
irally  aflected  in  most  caws,  but  the  cases  of  severe  injur)-  are  fewer 
than  those  in  which  all  injur)' is  escaped ;  Anally,  the  flanger  is  hast 
in  bilateral  ili^lot^^tion  iu  opposite  directions. 

Secondary  Changes,  when  the  patients  survive  for  a  sufficient 
length  of  time  tin-  signs  of  a  more  or  le^  acute  inflammatory  rtuctiun 
ap(>enr.  While  this  reaction  Ls  not  frequent  or  usually  wvere,  yet 
ill  a  number  i»f  e:ises  pus  has  Ih.-cu  foimd  in  the  meninges  and  even 
iu  (Iif*  iriitn'  "f  the  i-^rd  itself.  The  conl  mav  Ih;  slightly  snft- 
i-iumI  and  changi'il  in  color,  nr  it  may  I>p  reilmwi  to  pulp,  and  this 
ehaiige  may  involvi-  only  the  iHirtiiUi  corresponding  ti«  the  tlisliKiitni 
vert<.*l)ni  or  it  may  extend  to  a  greater  or  less  distance  alx'Vi*  and  Im4ow. 
It  is  pnibable  also  that  other  i-hanges  <)bser\'t'«l  after  fnictnrr  iA'  thi- 
vertebne,  such  as  exti-nsive  suppuration  within  the  piu  luid  tlie  substi- 
tution i»f  fibhuis  tissue  for  the  nervous  elements  of  the  conl,  may  take 
phu^',  for  thtr  i'<itiditious  an-  pnu^ticully  the  sumr. 


BlaMim:  L*K.ril .  |i.  130. 
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The  mter\-cTtchraI  disk  acems  haliitually  to  ilisappcar  by  Aofleniiig 
au()  tthMrptiun  ;  uml  the  li^monts  iiiiderpj  cliunge^  similur  In  tliusc 
observed  in  utliur  liguincuti* — tlial  U,  tlicir  turn  )iortioni«  rL'uniLc  by 
cicatricial  titisuc  or  tbey  rontmct  new  attat^bnienta  in  the  cvnhition 
of  the  prttcess  of  ro|iair,  and  thcv  inny  even  iMH-onio  ossifittl.  The 
tendency  of  the  rejtuniLive  [irooess  to  end  in  snppurution.  wliii-li  hsus 
lioon  observed  to  U^  exceptionally  iniirkol  alU-r  fracture  of  the  verte- 
bra-, has  bet-n  niaiiiffste<l  al>o  after  dislocation,  although  po«*ibIy  only 
in  va>v^  eomplir]ite«l  bv  fnicture. 

Etiology.  The  causes  have  been  hnbitimllv  describes!  as  direct  and 
indirect  violenc-c  and  uniscular  action.  The  di;>linclion  between  direct 
and  indirect  violence  i-t  made  l>y  clufvifyin^  un<l('r  the  latter  those  ca>ieH 
in  whii'h  the  force  has  acted  niton  the  et>bnnn  at  ruinie  distauiv  t'mni 
the  [toint  of  dii^Iocation  to  bend  it  in  one  or  nnotla-r  direction,  and 
under  the  former  those  in  which  the  force  \\txs  actetl  directly  upim  the 
di8locate«l  vertebra.  But  the  mechanism — in  mof^t,  if  not  in  all  case^ 
— is  certainly  the  same  ;  the  ooliimn  is  forcibly  lK>nt,  and  the  di>>liication 
is  productil  by  tbi.-i  forcible  l>eudin};,  jti^it  'A^  a  rod  may  be  bent  or  broken 
by  gni^ping  am!  approximating  its  two  ends  with  or  without  the  aid  of 
direct  pressure  against  its  centre.  In  the  co^-suf  di:<Kication  by  mus- 
cular action  the  cervical  vertebm  alone  have  Iwen  involveil,  and  the 
movement  Ims  been  that  of  cxiiggeratcd  rotation  or  dorsal  flexion. 

Symptoms  and  Diagnosis,  Most  of  the  symptoms  of  di^^location 
are  the  wnnc  a.s  those  ol'  fruiure  of  the  verleline.  There  is  usually  the 
same  histor)'  of  violence  antinjr  upon  the  spinal  column,  either  dire<'tly 
or  indirectly,  to  bend  it  lieyond  the  limit  of  its  normal  rangi'  of  motion, 
lucadized  piin  increiLse^l  by  movement  or  mani|Mdation,  inability  to 
Bland,  partial  or  complete  [laralyflia  below  the  piint  of  injurj-,  diminu- 
tion or  exagjfcration  of  the  nonnal  mobility  of  the  offeeteil  part,  with 
or  without  reflex  muM-ular  ri);idity  of  the  up{M>r  segment  of  (he  eolnmn, 
and  deformity  recognisable  by  sipht  or  touch.  The  symptoms  which 
are  thought  to  Ite  of  most  service  in  estalili^-hinj;  the  dillcrcutial  diag- 
iKKtis  lietween  these  two  injuries  are  crepitus  and  abnormal  mobility 
at  the  |»oint  of  injury  in  fracture,  and  their  absence  in  dislocation, 
(^nfortuuatvly,  erepitn!>  is  not  always  obtainable  in  fracture  by  such 
inanipulalions  as  an>  |H>rmissible,  and  it  mav  Ih*  present  in  <lisUHration 
ai^tm|ianic<]  by  fnicture — that  is,  in  a  comlition  in  which  tlu*  disl<K'a- 
lion  is  the  important  injun*,  and  the  fracture  a  eom|>aratively  unim- 
|iortant  a«ldition.  Rigidity  of  the  colunui  at  the  injureil  [Miint  is 
common  but  not  c<)nslant  in  <lisUK'ation,  and  it  may  \w  causinl  in  frac- 
ture, or  even  in  contusion  or  sprain,  by  muscular  eontniciion.  But 
while  a  positive  rlifferential  diagnosis  may  nut  oAen  be  |His(<ible,  a  jirxtli- 
able  diaguiisis  may  freqnentiv  lie  made,  at  least  when  the  injury  is  in 
the  cervical  rt^iou,  by  attention  to  the  attitude  and  rigidity  of  the 
neck,  by  recognition  of  the  cliange  in  the  relations  of  the  tranaverw 
prooMsea,  or  of  the  IkmHcs  of  the  vertebne  sit  far  as  they  are  accganible 
to  examination  in  the  phurynx.  or  of  the  lower  spinon-^  prooeMM,  and 
by  the  impossibility  oi  corn.Tting  the  displaevnieut  by  ])ressturc. 

On  (be  other  hand,  muwuliir  coDtraction  and  pain  due  simply  i<r 
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bniuing  of  muscles  or  nerves  or  to  inflammatMHi  of  the  vertebnl  joiDtA 
may  produce  an  attitude  and  rigidity  closely  resembUDg  tboBe  of  dis- 
location. 

For  the  recognition  of  hcmatomyelia — motor  panlysis,  tbenno- 
ansEftbesia,  and  analgesia  with  preservation  of  tact^e  seositHlitv — see 
Chapter  XI. 

Deformity.  The  deformity  oonasts  in  diq>laoaDeDt  of  the  spinous 
or  transverse  processes  forwud  or  backward  or  to  <Hie  side,  and  is  to  be 
recognized  by  palpation.  The  displacement  of  the  transverse  processes 
can  Ije  recognized  by  toach  only  in  the  neck,  that  of  the  spinous  pro- 
oesijes  everywhere  except  in  the  upper  cervical  region  unleis  the  patient 
in  very  fat.  The  body  of  the  displaced  vertebra  is  accessible  to  exaxni- 
natiun  only  in  the  pharynx  and  occasionally,  as  in  a  case  reported  by 
Dupuytren,  by  deep  pressure  through  the  anterior  abdominal  wall. 

Faiuj  although  sometimes  absent,  is  commonly  present,  and  is  pro- 
voked or  increased  by  movements  of  the  body  or  by  direct  pressure 
upon  the  injurp<l  region.  In  some  cases  it  is  referred  only  to  the  point 
of  injury,  in  others  it  is  radiated  along  the  counse  and  over  the  region 
of  distribution  of  the  affected  nerves. 

PamlytMj  entirely  absent  in  some  cases,  may  be  partial  or  com- 
plete within  the  afi^ted  region ;  usually  the  two  sides  of  the  body  are 
liimilarly  aflR^cted  (parapl^a),  and  limitation  to  a  lateral  half  of  the 
body  (hemiplegia)  is  unknown  except  where  the  paralysis  has  been  only 
partial.  Motor  paralysis  is,  as  a  rule,  more  marked  and  extensive  than 
senson'  paralysis. 

Paralysis  has  been  obser\'ed  in  the  muscles  of  the  column  adjoining 
the  |M>int  of  injur}',  in  some  or  all  of  the  parts  of  the  body  below  the 
point  of  injur}',  and  occasionally  in  those  lying  above  it.  The  last- 
mentioned  extension  is  to  be  explained  by  mechanical  injury  to  the 
ounX  at  a  higher  point  than  the  dislocation,  as  hy  overstretching  in 
diastasis,  (ir  l)y  extravasation  of  blood,  or  by  the  extension  of  inflam- 
matory procossfs  set  up  by  the  injun.-. 

Instead  of  paraly.'^is,  or  in  asstx'iation  with  it,  may  be  observed  mus- 
cular contractions,  neuralgic  pains,  and  hypersesthesia,  presumably  de- 
I>cndcnt  w^xm  inflammatory'  changes  in  the  cord  and  nu-ninges.  In  a 
few  cases  there  have  been  general  cimvulsions,  promptly  followed  by 
death. 

In  addition  to  these  symptoms  of  injur.'  of  the  cerebro-spinal  ner\'e8 
and  ccntn's  are  others  of  widely  different  character  and  involving  many 
different  tissues  and  organs,  which,  as  Hutchinson  '  has  pointe<I  out  in 
a  vahiable  and  very  interesting  paper,  may  l>e  referretl  to  changes  in 
the  syniputlietic,  esixK^ially  the  vasomotor  system.  Thus,  Hudden  rises 
of  temjMjrature,  general  or  hjcal  and  of  longer  or  shorter  duration,  mav 
Ik;  ohservwl,  sometimes  associate<l  with  pallor  of  the  surface  or  with 
markcil  pulsation  in  the  arteries.  If  the  injury  is  in  the  cer\*ical  r^on 
the  hejirt-lM-jit  becomes  slow  but  does  not  alf?o  show  the  intermissions 
that  (roniinniily  accomi)any  the  slow  pulse  of  injun'  to  the  brain. 

>  iiutcbioBOU  :  I/>iidon  Hospitml  Report,  IMS,  vol.  iii.  p.  J57. 
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Iraniobiliiy  of  one  or  botli  ptipilH,  with  a  »liglil  degrw  of  contrac- 
tion, has  bci'n  not^d  ;  in  other  caws  immobility  with  dilaUition. 

Priaui.siu  may  actaimpany  injury  of  the  lower  cer\-ioal  antl  upper 
and  ntiddle  ilonial  rv^iuiiH  when  it  U  sutlieieiit  to  cause  luraptcgio. 
Its  frc<|uency,  compared  with  all  ca«w  in  males,  was  found  bv  BIuhIiu 
to  l»e  1  to  oat  the  fourth  cervical,  I  to  3.G  ;U  ihc  fifth,  I  to  2.7  uttlie 
sixth,  and  1  to  2.5  at  the  seventh.  He  ailds  tliat  it  was  present  in 
fourteen  out  at  twenty-live  awes  of  fracture  of  the  sixth  cervical  ver- 
tebra. The  condition  of  the  member  appears,  however,  not  always  to 
be  that  of  normal  phyiolog-iwil  erection,  nut  rather  of  sim])le  engui^;©- 
meut,  the  uicmbcr  remaining  comparatively  flaccid  although  pwollen. 
]n  a  few  ca>«e.s  the  priapiiiui  hii>>  been  provoketl  uiily  by  the  additional 
application  of  a  local  irritant,  as  the  pa.'<'*agp  of  a  catheter. 

The  rapid  formation  of  bed-sores  ha-*  also  been  attributed  to  wtFO- 
raotor  or  tro[)hic  changes,  but  while  it  is  |K>s8ibIc  that  »uch  changes 
may  act  as  a  predi»|Mhsing  cause,  yet  the  immediate,  detennining  cautse 
appears  to  l>e  rather  the  prolongetl,  unrelieve<l  pressure  to  which  the 
parts  are  subjected  in  conseciueuee  of  the  paralyeis. 

The  occurrence  of  cystitis  and  ammnniacal  deconipo&itiun  of  the 
urine  within  the  bladder  has  also  been  explained  in  the  same  manner, 
but  seems  rather  to  Ih;  the  consequence  of  ovcr-distcntion  of  the  bladder 
and  of  the  use  of  the  catheter.  The  later  conse<iuences  of  thin  cy&litis 
are  extremely  serious  and  may  hasten  or  be  the  iramoiiHte  cau^e  of 
death. 

Injury  to  or  change  in  the  vai^omotor  nerves  ha^t  lieen  thought  to  be 
ttie  cause  also  of  changes  someliraes  observed  in  the  lungs.  In  two 
caiies  elsewhere  mentioned  I  Itave  known  fracture  of  the  cervical  ver- 
tebra to  be  followcit  by  exjtcctoration  of  blood  coming  from  tlie  lungH, 
and  niiLsius  (following  Morit*)  describes  a  pulmonary  congestion  an- 
[>curliig  promptly,  marked  at  iirtit  by  iucrea.>^te<l  secretion,  and  rapidly 
causing  (knit b  by  wdenia  of  the  lungs,  usually  on  ihcM^cond  ortliindlay. 

Prognosis.  The  injury  is  commonly  deenuH],and  with  good  reason, 
one  that  places  the  life  of  the  patient  in  great  danger.  i>f  the  278 
cases  he  collecte<l  Blasius  collate*!  159  in  which  the  diagnosis  was  cer- 
tain ;  of  these  MG  recovcrc<I  and  12.'J  died,  a  proportion  of  2*2.fi  per 
cent,  of  recoveries,  or  1  in  4.4.  It  is  well  worthy  of  note,  als's  tliat 
of  these  36  recoveries  the  dislocation  was  completely  reduced  in  27 
and  partly  reduce<t  in  2,  and  that  all  these  29  and  5  of  the  remaining 
7  were  dislocations  of  the  cervical  vcrtebnc. 

fn  the  fat:il  cases  death  usually  followe<I  promptly  upon  the  receipt 
of  the  Injun'.  Of  1 13  authentic  ca^es  more  than  half  tiled  within  the 
first  week,  tde  others  at  varying  periods  up  to  five  month?.  Death, 
Cflpccially  In  the  cases  in  which  it  occurs  pmmptly.  Is  usually  the  con- 
9e*|ucn<'e  of  the  injury  to  the  cord  or  of  the  inflammatorj*  pntwspce 
set  up  in  it  by  the  injury  ;  bnt  even  when  such  injury  exists.  CHjKX'ially 
if  situated  in  the  lower  portion  of  the  ojrt),  life  may  be  indclitiitcly  pro- 
longcil.  Simple  compression  of  the  oord  Involves  less  d.nngcr  to  life 
than  its  complete  or  partial  division  or  crushing,  and  relief  of  ihecom- 
pn«siim  niay  l>c  followed  by  n-sturalion  of  functiuu.     If  tlic  L-omprea- 
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«on  lakefl  place  grailiially,  even  to  a  very  marked  degree  and  at  the 
upl>cr  end  i'>t*  the  cord,  as  in  several  reiKirlcd  caries  of  eeTvical  ^piiuil 
caries,  prulungalion  of  life  is  )<titl  pohNihIe,  and  even  marketl  and  |M<r- 
manent  rnmprej^ion  at  the  level  of  the  atlas  and  axis  haft  in  two  re|K)rt4«d 
oases  not  proved  ioimeiliutely  fatal.  In  one'  uf  thc»«,  di»ili>cation  df 
the  atloK  torward  from  Intlh  the  occiput  and  the  axitt  with  frai-ture  of 
the  odontoid  process,  the  canal  wa*  rwhiced  to  a  trianjrtilar  tX\x  two 
miliimetrei)  wide  on  one  i^ide  and  five  on  the  other  ;  the  {taticnt  survived 
five  months,  being  completely  paralyzed  during  most  of  the  time.  In 
the  otJier  case,'  ineomplete  dislocation  of  the  occiput  from  the  atlas 
due  to  caries,  tJie  patient  survive*!  three  months  and  died  of  tulxrcle 
of  the  brain. 

If  the  dislocation  is  reduce*!  the  eymptoms  may  disappear  promptly, 
or  the  iMiralysis  may  persist  in  whole  or  lu  part,  and  the  <:aj*e  may  even 
terminate  fatally  in  <^)nHPfpience  of  (he  injury  done  to  the  cord  or  it« 
enveloi>ed. 

Treatment.  This  must  be  directed  to  the  reduction  of  the  dislixm- 
tiou,  the  prevention  of  iu  recurrenc*'.  and,  if  reiluetion  is  im|HtK.4ihle,  lu 
the  reliet  of  the  consequences  of  the  disnlacement.  If  reduetinn  is 
lo  be  attempted  it  ^houlil  lie  done  promjitly,  and  yet  it  must  be  added 
tJiat  it  has  been  Hucc^eAsfully  made  m  neveral  eariet*  as  lat«  as  the  eighth 
or  ninth  day  after  the  accident,  and  in  one  after  the  lapw  of  two 
month}),  and  wa.**  followed  by  the  prompt  or  gradual  disappcamncv  of 
the  paralysis. 

Tne  attempt  to  discriminate,  with  reference  to  the  question  of  attempt- 
ing reduction,  between  cases  in  which  the  |)araly.His  is  due  to  simple 
compre«uion  of  the  cord  and  thoKe  in  whic^h  it  is  due  to  itii  laoeratmn 
or  the  effusion  of  blood  within  the  canal  i>(  impracticable,  bcc«uw  of 
the  imptrKtlbility  of  making  a  positive  diflerentiul  diagn(•^is  between 
those  conditions.     For  the  tliagnosis  of  ha<niatoniyclia  ^ee  Chanter  XI. 

The  p*>ssihilitv  that  the  attempt  may  cause  the  instant  deatn  of  the 
|uitient,  especially  when  the  *lisIocation  is  in  the  upper  |urt  of  the  t^-r- 
vical  spine,  is  a  weighty  factor  in  the  problem,  but  should  not,  in  my 
Judgment,  deter  the  surgeon  if  the  patient  or  his  frien*ls  accept  the  ri(*k. 
It  slundd  imly  .<4timulnte  him  to  make  the  most  accurate  [N>s^ible  diug- 
no-iis  a.-*  regar*l»  the  sejtt,  direction,  ami  nHxIc  of  prixhiclion  of  llie 
<lislocalion,  and  most  cautiously  to  select  and  execute  the  ne<'es.'«ry 
mano'uvres.  The  urgency  of  the  symptoms  may  leave  him  but  j*anl 
time  for  obser\'ation  and  refleclion,  anil  the  liistorA'  uf  the  case  mav 
thr*>w  no  light  upon  the  mode  of  prrKluclion,  .so  that  the  general  nife 
lo  return  (he  dislocali-d  \tnvi  along  the  f«oih  by  which  it  escape*!  from 
ilB  {Misitiun  cannot  U'  knowingly  anti  delllMTdlely  foljuwe*!.  Under 
micli  cimmiKtiinces  the  suiger»n  must  trust  to  traction  aide*!  by  fluch 
flexion  and  mtation  of  the  column  as  his  best  scrutiny  of  the  displace- 
ment and  knowledge  of  the  relations  of  the  artiriilar  proccoM  may 
KUggf-fit.     An(esthe?>ia  should  UAUally  Im-  employed. 

The  return  of  the  bone  to  its  place  is  usually  indicated  by  a  di.*itinct 

■('octet:  Kt'hnklt's  Jahrbucli.,  to].  Ixxix.  p.  206. 

'DsfrlMto:  BulLdolaSuo  Analaiulquii.  1838.  vol.  ziU.  p.  144. 
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soiiml,  and  the  rigi<1ity  which  is  usiinlly  present  gives  place  to  normal 
mniiility. 

If  the  ilislocailiiiii  ih  wmipJirativelv  »>light,  mtHlenite  latenil  preKsiirp 
may  t-ffect  rtHhiciion,  as  in  a  n-iniipkaliU-  i-a-H'  ri'ixjrtc<I  to  Mlu!)in<i'  hy 
Hirhlcr.  A  lud,  eleven  or  twelve  yeans  uld,  ouisulteil  Hiehter  iMLt-nuH; 
of  ilefiimiity  and  Htiflnejis  of  llie  neck  eausitcd  by  a  fall.  He  found  the 
spinuiii^  u^xx^.ss  of  the  third  cervical  vertebra  !«lfj;liily  displacotl  to  one 
Miile,  ana  tluil  preH.-iure  ufion  it  caumwl  {HiiiL.  N'o  |iaraIy!^iH.  An  atti'nint 
to  retliiee  the  dJ-^kHiition  by  tniction  on  the  head  faileil,  and  iho  rhild 
was  sent  home  to  await  another  attempt.  On  tlie  way,  the  ciiild.  who 
had  heard  and  eumureliended  the  diagnosiis,  HU)p])ed  by  a  wall,  leaned 
his  head  an<l  F>houl(ier  against  it,  and  nross4'4l  foreibly  with  tlie  thiimh 
againt^t  the  opp^tsito,  convex  side  of  the  neck,  and  instantly  reduced 
the  dishK'utiun.  The  story  waa  e<.>nfirnieil  by  the  eliild's  companions, 
anil  the  surgeon  at  his  visit  found  the  nivk  straight,  normally  nnpvat>le, 
and  free  from  luiin. 

Af\er  re«hietion  lias  been  made  no  other  retentive  measures  than  re^t 
in  bed  are  ordinarily  required,  but  if  there  is  reason  tu  feur  recurrenee 
the  jiarts  may  be  immobilir#d  by  gj'iwnm  bBmhige--*  or  paddeil  wire 
splints  tiuit  embmce  the  entire  trunk  if  the  injuni'  is  situated  below 
the  shouMers,  and  the  head  ami  chest  if  it  is  in  the  ivr\'itr:il  rej^ion. 

If  reduction  cannot  Ite  made  immobili7,itinn  is  still  necessary  to 
favor  the  formation  of  tirm  adhesions  and  the  solidilieation  of  the 
lK)nes  in  their  new  relations ;  and  in  addition  measures  may  be  neeileil 
to  mwt  the  indiiTations  of  other  symptoms.  Of  the  latter  the  must 
urgent  is  tite  acute  liy|K'ncmift  of  the  lungs  that  lias  occasionally  lM*en 
observetl.  and  this  is  most  pnnnptly  and  .s:i  lis  factor!  ly  met  by  free 
venesection.  The  need  of  regular  catheterization  in  the  p;»ndvtic  (^f*es 
must  not  be  overlooked.  Permanent  drainage  of  the  bladder  tlin>ugh 
a  perineal  incision  has  been  employed,  apparently  with  advautage,  in 
Home  cases.  Suprapubic  drainage  would  pn>hably  he  preferable  on  the 
More  of  cleanliness  and  easv  attention. 


DISLOCATIONS    OF    THE    OCCIPUT    AND  OEBVICAL  VHRTTBRX. 

I)isli>eations  are  far  more  freijuent  in  tins  n'giou  than  in  the  others. 
The  firth  e*!n*icjil  vertebra  is  tiie  one  most  fn'tpienlly  {HsliM-Jited.  The 
anatointc:d  <liflerences  (x'tween  the  articulations  of  the  atlas  with  the 
orriputand  axis  and  those  of  the  other  vertebne  an*  such  that  a  s*'[ia- 
rate  deaeriplion  of  the  injury'  at  the  uptH>r  end  of  this  n^on  is  nec(>;^try. 

1.  Dislocations  of  the  Occiput  (from  the  Atlaa). 

The  articulations  Ix'tween  the  atlas  and  the  condyles  of  the  ocei|»- 
itAl  Ijone  are  formed  on  each  side  by  a  long,  oval  artindar  surfac*-  on 
the  atlas,  wliieli  is  concave  both  fn->m  Ix'fore  backward  and  fmin  side 
lo  *idc  ;  (he  long  axis  nf  each  runs  fmni  in  fnuit  outwuni  and  back- 
wanl  and  the  outer  margin  i>f  each  is  higher  than  the  inner  margin,  so 
tlul  each  articular  surface  lo<iks  npward,  inward,  and  luckwartl,  and 

>  BIuIub:  Loc.  ril^  vol.  eii-.  in  114. 
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toother  Ihcy  cniiHtitute  a  (nip-ttbaped  Hockot  into  winch  the  n>un<}e4l 
corKiyles  nf  the  occipital  bone  tit,  aiid  ii|Hjn  wliicli  they  have  »  nmiicin 
only  uf  Hexiun  and  exten&iun.  In  lukiiiiiui  tu  the  li^mirntii  uuitiu^ 
the  two  Ironeg  there  arc  other  and  f*tronj;  ones  witliin  ihr  canal  wIucFi 
directly  unite  the  posterior  siipiacc  and  ajwx  of  the  mluntoid  jirocesw 
with  the  occipital  Ix^ne  and  thus  aid  in  oppohing  the  separation  uf  the 
atlas  from  the  latter. 

The  disloeatiun  M'as  funncrly  deemed  ()uite  a  conunun  one,  And  to 
lhi»  opinion  t^uurifrdcd  another  more  in  harmony  with  tlie  anatiiniiail 
conditions  of  the  joint  hut  ^x\\\  erroneoui^,  namely,  tliai  it  had  never 
occnrre<h  There  are,  however,  three  oliscrvationi*  which  |M.l^itivcly 
demuDbtralc  tlie  iwcurreuce  of  the  injury,  thoM'  of  (.V*tes,'  Jkiuisiiou,' 
and  Milner.*  In  the  former  a  hid  fiHeen  years  old  was  thrown  down 
and  t>eaten  upon  the  back  of  the  neck,  hy  which  the  atta;?  wa!^  displaced 
furwanl  fn>in  its  articulations  with  l>uth  tlie  <Hx.-ipital  l>oue  aiid  the 
axil*,  and  the  oflontoid  process  of  the  latter  was  broken  off.  The 
patient's  hejid  rematneil  inclined  forward,  and  movement**  of  the  neck 
were  diOieult,  A  few  days  later  liypera>sthesiuand  paralysis  of  inolion 
spjH_'aiXHJ.  and  [KTMistfHl,  without  treatment,  for  four  months ;  llien  the 
right  arm  and  lep  become  painful,  and  he  was  taken  to  the  hospital. 
The  pulHC  was  feeble  and  t-hghtly  <juickened ;  at  the  |x>slcrior  [mrt  of 
the  neck  was  a  firm  swcninp  pnycrtinp  a  little  on  the  right  side  which 
f*ul>ftequcntly  provcfl  to  be  the  |»osterior  part  of  the  axis,  and  the  chin 
was  turned  to  the  left  and  ho  depresKKl  as  almost  to  touch  the  che»t. 
He  died  thirty-six  days  afler  admission  to  the  hospital. 

At  the  antopsy  the  gkull  was  found  dislocated  backward  from  the 
atlas,  the  articular  surfiiws  being  coniplct*'ly  scpnnitctl  on  the  right 
side,  while  on  the  left  the  anl^-rittr  and  inner  p;irt  of  the  articular  sur- 
face of  the  condyle  was  still  in  contact  with  the  posterior  part  of  that 
of  the  atlas.  At  the  same  time  the  utlus  was  tilted  forwar*!,  rotate*! 
to  the  lei\  in  frotit  and  to  the  right  behinii,  and  displacint  forwanl  iiiKtn 
the  axis;  the  rtdontoid  [trocess  was  broken  off'  at  the  base  ami  reunited 
by  libmus  tissue  in  an  almost  horizontal  jiosltion  with  tht!  bufly  of  the 
axis.  'I'he  jHtsterior  arclj  of  the  atlas  wa-s  so  closely  appmximatiKl  to 
the  UmIv  of  the  axis  that  the  interval  between  them  was  rcducol  to  a 
triangular  slit  five  mm.  wide  on  the  left  side  and  two  mm.  i>n  the  riglit. 

In  the  second  and  third  cases  the  patientft  were  instantly  killetl. 

The  nirity  of  the  occurrence  is  readily  explained  by  the  extent  of 
the  articular  surfaces,  the  strength  of  the  ligaments,  and  the  exlni- 
arti(MiIar  checks  to  the  movement  of  tlw  :-kuII  u|Mm  the  atlas,  the  efl'cct 
of  which  is  to  cause  exa^erated  movements  of  latend  or  atilen*- 
po»terii>r  flexion  of  the  head  to  l>c  transmitted  to  the  lower  vcrtcbni'. 

Treatment.     If  tn^tment  is  called  f(>r,  the  attempt  to  rwhice  should 


'  (VmIm:  Hchtnidt'ii  .Tutirltijch.,  yoI.  Isxiz.  p.  *iOH,  and  M»lftA)f[no ;  T>MLuiAliui>v  v.  Xftf. 
Bath  thp«»  AfniiiiitH  art'  alMtnu>t«  nf  the  ori^ital  report  in  the  Jutimal  dr  BoraMtnx, 
AugiiKt,  IS.'U.  Bill)  llicy  ililfci  niatprially  fruiin-u-h  nthcr  in  aoni«  pointn.  In  Hit-  arcoURl 
K<-rr  ictvcri  I  liHVi-  ill  tlm  iiialii  Ti'llawril  llif  furiiirr.  nlim-  Mal)(«if;uir'a  «|>|M«n  U>  havo 
bnti  laltrti  Tnitu  an  iilietnu-l.  tiut  fnmi  the  uri^itiul  paf«r. 

■  Knntmon :  Hrlimldt'a  JahrUicli.,  *al.  Ixxsil.  p.  218,  from  Rnvnr  KM.  Cbintrx.  •!« 
hrta.  vol.  li.  p.  rA. 

*  Milnrr:  Kl.  BHrthalomrw**  Ha«piUl  Rfpnrta,  val.  x.  p  314. 
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be  luafle  by  steady  Iractinn  on  the  huail  rombiiied  with  auch  ooaptative 
presaure  ii)>on  it  iinc)  the  vertebne  bh  would  be  suggested  by  the  chnr- 
actor  of  the  di^pluecinent. 

2.  Dislocationa  of  the  Atlas  ^&om  the  Axis). 

The  iirticulation  betwi-cn  tlie  atlas  and  axis  is  roniiwMHl  uot  only  of 
the  two  lateral  articulations  as  in  tlie  other  vertebne,  but  also  of  that 
betwwu  the  udontoi^l  prui^sB  and  the  auterlur  aruli  of  the  atlas.  This 
proceAS,  which,  gent^tit^lly,  ia  the  if>iiar:itt><l  tHMJy  of  the  atln^^i  that  has 
united  with  the  axis,  is  placed  vertically  twliind  the  anterior  arch  of 
the  atlas,  and  is  firuily  held  in  place  by  the  strong  transverse  ligament 
uf  the  atloA,  by  the  two  alar  or  check  ligaments  which  imwi  from  the 
base  of  the  process  to  the  occipital  b4_>ne  at  the  margin  of  the  foramen 
magnum,  and  by  the  vertical  hand  of  the  trani*venw  ligament,  the 
su:^penM)rv  ligament,  and  tlie  [K>stcriur  occipito-axial  ligament  which 
()Vorlics  the  othemi. 

Difiloeation  forward  or  backwanl  is  i>08*iiihle  »>nly  after  fmctnre  «f  tlw 
odontoid  process  or  rupture  uf  the  tramivcrse  lignniont,  or  by  the  slip- 
ping of  the  process  beneath  the  ligament.  The  numlier  of  v^l^a  of  the 
n»jun'  dcimmstrat^'d  by  autopsy  is  fairly  large  and  contains  examples 
of  all  three  forms.  lu  most  of  the  rei>orte<l  vh^isa  the  injur)'  was  a 
diastasis  or  int^omplete  separation  of  the  articular  surfaces,  the  atlas 
being  displaced  forward,  and  usually  so  inclined  thai  its  anierior  orch 
lav  in  fnint  of  the  body  uf  the  axis.  If,  in  this  change  of  place,  the 
odontoid  process  is  broken  off  and  accompanies  the  atlas,  the  prolwi- 
bility  of  dangerous  compression  of  the  cord  is  somewhat  les».'ned. 
The  other  forms  that  have  liecn  denionstniteil  are  di!>lm;:ilions  forward 
and  backwartl  of  Imth  articular  surfaces;  dtsliK-atinn  forward  on  one 
side  only  (iinilatenil  dislocation  forwanl)  has  boon  ol>ser\'od  only  elin- 
icallv  cxoi'iit  in  one  cape '  in  which  then:  vcha  also  a  similar  dislocation 
of  the  sixth  cervical.  There  is  some  reasi^n  to  think  that  sfome  of  the 
obwur*'  rciK»rted  au»es  that  ended  in  rec*>ver\-  may  Imve  been  of  the 
kind  designattil  as  "  hilntenil  <lisloration  in  opitositc  directions,^'  that 
in  which  one  articular  snrfare  is  displat^  forwarri  and  the  opposite 
one  backward,  for  eipi-rimcnt  shuwti  lliat  tliis  displacement  can  exist 
witliMit  causing  compression  of  the  medulla.  A  case  observed  by 
H^liUot  pntbnbly  was  of  this  kind.     {M*le  m/m.) 

The  following  arc  examples  of  the  rarer  forms  : 

IllSI.(»CATION  KORWARD  WITIIorT  RllTrRF.  OF  THE   TrAXRVERSE 

laciAMKNT.  A  man '  sixty  yejini  oM  fell  from  a  height  of  fimr  or  five 
rnetn-s,  striking  upon  hi*  head,  and  «urvivc<l  ten  hours.  The  bead 
was  held  in  moderate  dorsal  (lesion,  but  was  freely  movable.  The 
o<h)ntoid  process  luwl  passed  nn<]er  the  transverse  ligament,  and  ci>ni- 
pr&Mctl  the  medulla.  The  right  alar  lignuirnt  was  torn,  the  left 
untorn.  The  artieiilar  surfaces  of  the  atlas  had  niove<l  forwani  U|K)ii, 
but  had  not  entirely  left,  those  of  the  axis.  There  was  nn  fracture. 
A  siniihir  utsc  is  reported  by  Ort4>n,^  in  which  all  the  ligaments 

'  PnuivbomiDB :  Joarn   dmScl    M^  ilr  l,nie,  U»y  a),'|HVl. 
*  JuurnftI  d«  fltlninriv  dp  MBlRmlfitc.  lH4i.  p  .TU, 
'  Orton :  L>Tic«t.  1S76.  i.  p.  863. 
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uniting  the  axis  to  the  atlas  tuid  occipital  bone  were  torn,  but  the 
transverse  ligiiincnt  waa  iiiunjnrtH),  niul  tht>  odcmtoid  process  lay  bt-hlnd 
il  tviin|ires.sin^  the  ronl.  Tlie  injury  wa^  miisctl  by  a  blow  of  tlu*  Rai 
received  obliquely  frrmi  behind,  on  tlu?  angle  of  the  jaw.  T)<?ath  waa 
instjuitaneotis.  The,so  two  are  the  only  positive  exauqilcs  of  thia 
injury, 

UlsiiOCATioN  Backwaho.  A  woman'  sixty -oiK:ht  years  of  ape  fell 
while  (lesceiidinc;  a  ladder,  struck  ujK)n  her  fureheaJ,  aiul  dit^l  instantly. 
The  atlas  was  (lii«locAte<l  baekwanl  on  lM}th  sicie.s,  the  anterior  li^anieni 
detached,  the  capsular  li^inient.i  in  front  turn,  the  odontoid  pnKre** 
bniken  at  ita  base,  and  tlie  j)Ohterior  aivh  of  tiie  atUiH  broken  un  each 
side  near  the  traiisven*  proce>w.  The  fracture  of  the  atlas  wah  thought 
to  have  be<'n  caused  by  tXn  impact  against  tlie  hpinons  pn»ces>  of  the 
axh. 

There  h  nn  other  reporte<I  eaue  in  which  tJiis  variety  has  been 
demon  St  rate<l  w^t  rnnrteni,  but  Malgai^e  quotes  from  Knrlich  a  Bup- 
pused  case  whicli  ended  iu  recovery. 

Bti.ATEnAL  Dislocation  in  oVi^imtte  DiiiEiCTioNa  S^lillot*  im- 
ported the  caw  of  a  g'irl  who  had  suffered  for  some  time  with  stittnejsfl 
of  the  ne<.'k  un<l  deviation  of  the  head  to  the  lert,  althou(;h  it  could  Iht 
turned  to  the  riglit.  The  injun'  had  In-en  cansiil  by  a  man  mIio  seixeil 
lier  hy  the  head  from  behind  and  foiribly  twisted  it  to  the  side  townnl 
which  it  reniainetl  <leviated.  She  died  seven  weeks  later,  with  iuerLti7>- 
in^  luintlvsis.  The  autopsy  revealed  a  '' dislocation  of  the  atlits"  the 
detads  of  which  are  not  given.  The  front  of  tlie  (Klontoid  proeejt*  was 
r«)nph,  and  the  (Klontoid  ligaments  wen?  torn  and  partly  destmyeil,  but 
there  was  uo  puH.  Onlv  the  anterior  portion  of  the  inml  was  soften<tl. 
Blasins  describes  this  case  as  one  of  bilateral  dislocftiinn  in  np[H>site 
directions;  alUiough  it  vtna  probably  such,  the  deseriptiou  dues  not 
pnive  it. 

In  the  commoner  forms  of  DiAfrrAKin  with  inclination  and  <li-Hplare>- 
ment  of  the  athts  forwanl,and  in  roMI'I.ETK  Fokwakii  i>IhumaTIos  the 
iraiHverse  lipiment  is  ruptureil,  or  the  otlontnitl  prot^ess  i;*  broken  off 
and  acconijmnies  the  atlas.  In  diastasis  all  the  lignmcnis  uniting  the 
atlas  to  the  axis  arc  ruptured  ;  in  diHlocatiou  forward  the  liginnentM  of 
the  poHterior  areh  are  sometimes  untorn.  In  a  cam*  reportwl  bv  I*hili|ij*,' 
the  i¥>sterinr  arch  of  the  atlas  was  broken  off  on  each  side  and  remiiine<t 
in  plaL-e,  while  the  anterior  (Hirtion,  including  the  articular  surfaces  and 
carrying  with  it  the  fnictnre<l  fMlitntitid  pro<'es8,  was  dUphice^l  mi  f:ir 
forward  and  downwanl  that  it  lay  entirely  in  front  of,  and  iH-ciinie 
unit(.>d  to,  the  body  of  the  axin.  The  patient  sunived  forty-wvcn 
weeks  and  died  of  hydrotliorax.  Tlie  injury  gave  rise  to  no  marked 
syniplonis  execj)!  iMTsistent  KtiffncHs  and  piiin  in  the  nc<'k.  which  were 
attrihutetl  during  life  to  a  strumous  arthritis  set  up  l>y  the  ii^nry. 


veins. 


1  have  met  willi  iki  mention  uf  injury*  to  the  vertehnd  nrteritsii  nr 

ns. 

The  spinal  cord  may  l)e  torn  across  in  part  or  entirely,  or  enitttwl, 

'  Mi'Irhliiri,  iitiohsl  tijr  Mnl|c»lj;rif,  lur.  Hi,  p.  333- 
*)Vt|i|l(>t:  l)»vtl4^  MMiailc.  I'M.',  p.TiH. 
'  Plimt«:  MMlH-hinirx.  Ttwii>.  v«1.  xx.  p.  ?& 
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or  simply  compresaed.  In  double  dislncntion  forwani,  it  is  most  likely 
U>  L'Scapc  injur)'  if  the  iHluiituitl  prucc^!i  is  broken  off.  On  tbei>n:tic:il 
gnmiuls,  it  in  uIhu  tboiiglit  not  to  be  (greatly  eiulangcml  in  l)il:itenLl 
<li»loontion  in  opjtosite  uirectionH. 

OaoAe.  The  cause  ha»  u.snally  iK-on  n  fall  or  blow  upon  the  bc:ul. 
In  ftirvvunl  di.sloculion,  and  in  eoniplttc  <tiu.stn}ii^,  lite  fonrL*  ba.4  proli- 
nbly  utway^  been  ^^o  exerted  as  to  l>end  the  lieitti  towani  the  brca»t ;  in 
mrtiul  diaatui^iit,  M'ith  rupture  of  the  ligumenU  of  only  one  side,  the 
inclination  must  have  I>een  towarti  the  opposite  side. 

Unilateral  dislocation  orbiluterol  diijlocationiuopftositedireetiousmay 
Ihj  producxtl  by  fxiijj^genitwl  rotation  of  the  heail,  jxs  in  Sedillot's  cawe. 

Bymptoma.  In  simple  dtit-^ta^is  withont  displaeement,  and  uithout 
injury  of  the  cord,  there  may  be  no  symptoms  except  jHun  and  exug- 
peralc*!  mobility  of  the  head,  and  even  the  latter  may  be  lackinj;  beitause 
of  8p:i.4miKlio  contraction  of  the  muscU^.  In  the  common  form,  di^lo- 
eatiun  forwani,  the  chin  i^  depres-seil  n[K>n  the  ehest,  and  a  prominence 
may  be  felt  at  the  hack  of  the  neek,  below  the  oceipiit,  lurinL-d  by  the 
spininis  pHHTCM*  of  the  axin.  In  the  plmrynx  may  l»e  felt  llii-  pnywt- 
ing  anterior  an-h  of  the  atlas.  I'ain  is  always  prei^'nt.  and  nsnally 
M.'vcre^  HiilijKt's  ease,  above  uuolotl,  \a  a  marked  exception  in  resjioet 
nf  pain,  disabdity,  and  deformity.  The  nervous  .symptoms  vary  with 
the  dep^ree  nf  injury  to  the  oonl. 

Prognosis.  The  prognui^i.s.  even  accepting  the  ease:*  of  doubtfnl  diag- 
nosis foIlowe<l  by  recovery,  is  very  bail.  l)eath  may  Im?  (-ause<l  imme- 
diately, or  ^iddenly  at  a  later  periott  by  the  shifting  of  the  liMLseneil 
bones  and  the  conse(juent  »>iiipressiun  of  the  oord,  or  by  the  progress 
of  the  changes  induced  by  tlie  primary'  traumatism. 

Treatment.  Immediate  reduction  of  the  displacement  and  the  pre- 
vention of  its  recurrence  are  imperative,  if  the  former  can  be  ace«ira- 
pliiihed  without  such  violence  a.s  woulil  in  itsell  endangt-r  the  life  of 
the  patient.  Although  I*hilipt**s  ca&c  fiirni^hea  proof  that  the  m-r-^itst- 
ence  of  the  ilisplacenient  is  not  necessarily  incompatible  with  the  pro- 
longation of  life  and  activity,  tin<l  although  this  proof  is  sup|K>rteil  by 
the  survival  in  fair  condition  of  several  other  patients  who  have 
re<'eiv«I  injuries  at  the  upper  [Mirt  of  the  eeniml  spine,  the  exact 
natun>  of  whicli  was  in  donbt,  but  which  were  followed  bv  [M'niianent 
rigidity  anil  deformity  of  the  part,  yet  there  «»n  l>e  im  qnt>stion,  I 
think,  of  the  propriety  of  making  or  even  of  llie  obligation  to  make, 
cautions,  well-<:onsidcrpd  attempts  to  correct  the  displacement.  Kveii 
if  dangerous  pressure  n|>on  the  cont  has  not  at  the  time  taken  plact^, 
yet  it  is  certain  that  the  condition  is  full  of  the  j:ravest  risk.  The 
displai-enient  may  gradually  increa.«^e,  as  in  Dubrenil's  i-a.*«e,  in  wliieh 
the  ehin  diti  not  touch  the  chest  until  the  tenth  or  eleventh  day,  ami 
death  iKcurred  suddenly  on  the  seventeenth,  or  the  fatal  increment  of 
displacement  may  l>e  suddenly  added  by  the  relaxation  of  the  fiins- 
niodieidly  eontniet«l  muMdpfl,  or  by  an  ini'antions  movement  of  the 
IRilient,  or  eveti  of  Ids  attendants.  This  latter  has  occurred  even  after 
cNunplet*?  reduction,  a-*  in  the  following  (-asi*,  whii-h  I  ipiiitc  in  some 
detjiil  lx>ean!<e  it  will  illnstmtc  many  of  tlK:  prominent  features  of  the 
injur)'. 
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A  man'  fif\y-<>ight  years  of  age  fell  duwn  a  htll-side  and  remained 
all  night  npoii  the  ground  iinconwintis.  In  the  morning  he  trie<I  to 
walk  and  found  hinistlf  "unsteady."  Help  came,  and  he  wae  lukcu 
home.  Wiieu  r«eeu  by  the  reporter  he  was  treated  in  a  chair,  hia  chin 
resting  on  his  i-ternum,  his  head  and  neck  rigidly  fixeil.  He  was  ron- 
scion.4,  noi  paralyzed,  and  complained  of  great  [luin  in  the  neek.  There 
wa.f  a  niarkeil  prominence  at  tiie  Imck  of  the  nerk  tit-lnw  the  oiTipnt. 

By  9tea*ly  tniction  upon  the  sides  of  the  head  the  diiiiplacement  wa« 
ooiupletely  reduced  with  a  distinct  snap  and  crepitus,  and  the  iKiin  waa^ 
relieved.     A  week  later  he  sat  up  in  hed,  and  immediately  fell  bock 
dead,  with  reproduction  of  liie  original  defonnitv. 

The  autopsy  sliowe*l  that  the  odontoid  procejis  liad  botii  broken  oflT 
with  a  portion  uf  the  Ijody  of  the  axis,  and  di-^'plareil  forward  with  the 
atla<>  (the  tran.^verne  ligament  remaining  intuet)  so  far  that  the  lateral 
articular  Biirfaocs  were  almii»'t  entirely  se|Kirated. 

Aa  it  seeni!)  probable  from  the  Miape  of  the  Innes  that  diKlucation 
forward,  except  in  eaue*  that  are  inune^liately  fatal,  i»  very  rareljr 
complete,  the  traction  upon  the  head  should  be  directed  somewhat 
baekwani,  a^  well  us  unwanl.  so  as  to  avoid  increa'^  of  the  dispUiee- 
nient,  and  may  be  cnmhined  with  counter-pressure  against  the  back  of 
the  Doc^k. 

Afler  retluction  ban  been  effeeted,  anil  in  va»es  of  diastaAta  witliout 
diftpla(M>ment,  the  head  and  neck  must  he  made  immovable  by  suitable 
dressings. 

n.  Dislocations  of  the  Lower  Six  Cervical  Vertebrse. 

These  are  by  far  the  most  common  of  the  dislocations  of  the  (ipine, 
and  the  articulations  bi^tween  the  fourth  and  £fih  and  between  the  Kfih 
ami  Kixth  are  those  most  frequently  afteetinl.  The  varietie»  that  have 
been  ol»fterve<l  and  verified  are  diastiwJs,  bilateral  dif»h>cation  forward, 
backward,  and  in  opiMisitc  dirwlinns,  and  unilateral  forward.  Of  the^c 
the  bilateral  forwanl  and  backward  may  lie  claswfl  an  di->^locations  by 
flexion,  and  the  bilateral  in  opposite  <lircetions  and  the  nnihileral  for- 
ward as  dislocations  by  abduction  and  rotation.  The  bilateral  forward 
and  the  unilateral  forward  are  the  mofft  common.  The  statistics  of 
Blasius  show  that  of  108  cases  in  which  the  exact  nature  of  the  injnrv- 
waa  atrcertuined  23  wen>  diasln.><>s,  41  bilateral  dislocations  forwanl,  ^t? 
onilateral  iiirward,  4  bilatenil  in  op|}osile  directions,  and  H  bilateral 
backw^nl  ;  to  the  latter  may  perhaps  be  added  8  others  in  whi<-h  the 
diagnosis  was  not  entirely  beyond  (juestion. 

The  positively  demonstrated  eases  of  BILATERAL  Pl8i.ocATin.S 
HAi'KWAiclt  are  two  repnrte<l  by  Porta  and  one  by  Stanley.  The  latter 
of  the  fiftli  cervical,  in  which  the  upper  five  vertebra?  were  firmly  united 
to  one  another  bv  honv  fnsitin,  has  been  <jn«it(il  aUne,  p.  4iMJ.  The 
disl<K*ation  was  complete,  the  Inxly  of  the  fifth  vertebra  noting  npnn 
the  laminae  and  spinous  process  of  the  sixth.  The  injury  was  ran.^ieil 
by  a  fall  baekwani  u|Kin  the  head  and  hack.  Theoretically,  it  may  be 
aasiimetl  that  hyperflexion  forwanl  of  a  vertebra,  eotubim-u  with  dirrct 

*  QlbNO  :  Unort,  1886,  U.  p,  U8. 
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Hire  backward  upon  it,  would  prodtioe  this  form  of  dislocation,  for 
ty  tlH>  flexion  a  diusta.sis  would  Ijc  effected  in  which  the  potiterior  and 
ca|>suliir  lipinieuts  wuiihl  be  loni,  and  then  the  direct  pret«8ure  tuiek- 
ward  wotiht  riintitre  the  inter\'ertebnil  disk  and  produce  the  displace- 
ment. That  the  injury  is  rare  notwithstanding  the  frequency  of  the 
occasions  in  which  the  head  is  tHtnt  forcibly  forwanl  iH  to  be  explained 
bv  the  nornml  freedom  of  nioiiun  in  this  direction  which  allows  the 
chin  t<»  be  dcpresHxl  upon  the  breast. 

Of  the  four  ca^i^  of  rilatrkai.  imsi/h'atios  in  ophiwitk  ihrbc- 
TIOX8  I  have  been  able  to  examine  the  original  rejwrts  in  none.  Ptwwibly 
the  one  attributed  to  Malgai);i>c'  is  the  i^ame  us  the  case  described  in 
his  f.uxfitionjt,  p.  .171,  a.-*  unilateral  funvard  ;  if  s<i,  and  if  it  i.s  retained 
in  the  littt,  it  would  sc>em  pro[)er  also  to  add  Martelli^re'sca^tiientioned 
by  Mal^igne  upon  the  following  |mge,  ^17:^,  as  resembling  his  own  in 
tiic  aKS(K:iate<l  Hlight  dii^plact'meut  backward  of  the  opnisite  infcriur 
articular  process  with  ninture  of  the  caiwule.  In  Malgaigne's  case 
there  was  also  chipping  of  the  lower  bonier  of  the  articular  surface  of 
the  (lisltH.-ateil  vertebra  on  the  side  of  the  principal  di^lucatioti  with  the 
priKluction  of  a  notch  in  which  the  upper  e<)gc  of  the  undrrlying  nnv 
ceiis  was  engaged.  Similar  chipping  (»f  the  ttame  border  was  founa  in 
^[Hrtelli^re's  cohc,  but  the  articular  iiroccHS  had  |Nistied  completely 
lieynnd  the  underlying  one  and  had  descended  in  fnmt  of  it  to  a  dis- 
tuuw  of  nearly  one-<|iuirtcr  of  an  inch.  This  form  is  an  exaggeration 
i)f  the  unilateral  dii^ilocation  furwanl,  niid  their  eau.'tcs  and  mode  of 
pnHhictinu  will,  therefore,  be  (NUtsidcre*!  Ingether. 

In  Bii-ATERAL  DiBLocATiox  FouwARP  both  inferior  articular  sur- 
faces uf  the  tlislocated  vertebra  are  «irrted  furward  beyond  the  anterior 
borders  nf  the  underlying  ones,  and  the  fixation  is  effected  either  hy 
the  dropping  of  the  prtKVf>ses  into  the  notches  In  front  of  the  latter,  or, 
if  the  intivcmenl  forward  is  combined  with  anterior  flexion,  by  the 
int^'rlocrking  uf  the  Innly  of  the  up|)er  vertebra  with  the  prnjecting 
latcnil  borders  uf  the  up|)er  .surface  of  the  one  beneath.  Blasius  claims 
that  ibis  is  effected  almost  as  frequently  hy  posterior  as  bv  anterior 
flexion,  an  opinion  which  it  is  not  easy  to  accept. 

In  hy|»erflexiou  forwnrti  the  fulcrum  is  found  at  the  anterior  bonier 
of  the  body  uf  the  verlebm,  and  the  first  effect  is  to  proihic*'  diastjmia 
with  rupture  of  the  posterior  and  »i[Mnlar  ligaments,  and  then  us  the 
prnjecting  lip  on  the  inferior  anterior  bonier  of  the  Uxly  of  the  upjier 
vertebra  engages  in  front  of  the  upper  bonier  of  the  lower  one,  and 
(he  force  ctmtinues  to  act,  not  umply  to  flex  but  also  to  crowd  the  head 
directly  down  tnwanl  the  chest,  tne  Ixxly  of  the  upper  vertebra  slips 
dowiiuan.!  aiul  forwanl,  by  wliich  luovement  the  artieulur  surfaces  are 
separated  nntrro-pisteriorlv.  Then  if  the  neck  i-*  8traight<'ne<l  the 
\ttn\y  of  the  vertebra  may  be  raised  to  its  original  level,  ami  yet  the 
dtslocatioo  will  be  maintained  by  interlocking  of  the  articular  pro- 
cesses. Under  such  circninstanc«'s  there  would  he  no  ungli"  in  the 
direction  of  the  nci-k,  but  only  a  depression  in  the  ni\]v  nud  a  pnijec- 
tiunin  tlie  pharynx  corfc-qwuidrug  to  the  Uidy  of  llicdisl(M-]iie<l  vertel)r:i. 

Occaaonally  the  spinous  pn>cess  with  more  or  less  of  the  adjoining 

<  MalsBigne:  Bctbc  MM.  Cliinirg.,  ItfS. 
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lamina;  is  hmken  off.  The  iiitervcrtcbml  disk  is  always  tiirn,  and  mt 
are  iisiialiy  the  li^iiieiita  fluva  :iii(l  the  intL-rsptiioiiH  li^jnient;  the 
Inngiiixlinal  (ant<>ri<)r  and  posterior)  lig:inientri  are  Imx  frf^iiicntly  Uirn, 
ot\cD  only  •itripfKKl  ofT.  The  spinal  cord  may  be  compreaMKi  ur  cruiibcd 
t>r  stretched,  or  may  e:<«»|»e  injury. 

As  the  artindar  mirfacea  are  in  aome  caflCH  almoKt  h(>ri7j)nlal,  it  in 
CMiireivulde  that    the  ditiloattiun    may  be  pro<hieed   l)v  diri'el  violtuico, 
acting  njton  the  l>one  fmm  behind  forwanl,  without  tlie  aid  of  either' 
ventral  or  dorsal  floxion  of  the  column. 

lu  UNiLATEitAL  M8L0CAT10N  FORWARD'  (dislocation  by  abduclioii 
and  rotation)  the  articular  surface  on  one  side  of  the  upper  vertebra  im 
carried  upward  and  forwanl  until  its  jKtsterior  edge  lin^  pOMtd  tlie 
anterior  ctlgcof  the  one  with  which  it  artietiiates.  At  the  iiume  time 
the  spinous  pnKS'ss  niove.H  from  llie  median  line  towani  the  side  i>f  tlit; 
dislocation,  and  the  anterior  8uriace  of  the  bo<]y  projects  slightly  in 
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DItlWMtion  of  Uir  neck  by  flexion ; 
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BlUlcnil  dialocAUoo  bf  fiesJoa :  foanh  flerrkal 
Tvrubm:  ftambffhlud.    (Hauiamxi.) 


fnmt  of  that  of  the  underlying  one.  In  short,  the  movemenl  i^  one  of 
rotation  and  aUluetion  :ilNinl  the  opjiosite  articular  nnrfare  as  a  centre, 
and  by  it  the  vertebnd  ranal  i.s  but  r«Iiphtly  narrowed,  and  but  little  or 
no  violence  is  done  to  the  cord.  The  ?i«'gnient  of  the  rolunui  aljijve  the 
di)4l<H*-aiion  i><  abducted,  and  forms  with  tlie  lower  {mrt  an  nnj;U'  or  curve, 
the  convexity  of  which  is  on  the  ilislfK-ateil  side. 

The  normal  motion  in  the  articulations  of  tlii«  r^on  is  one  of  nota- 
tion and  al>duelion.     The  dislcK-ut ion  is  pnsliioed  by  earrjing  the  move- 

I  BlMiin  'toe  cit .  vol.  civ  p.  S3)  rouiirl  only  otic  raM>  uf  unilatem  dUlocftUoB  I 
~t>T  thr  alzlh  cervical— and  ev«n  in  il    l.h<im  «■■  almt  fncturc  of  Uie  lantlui  and  hoAf^ 
of  tbc  •crvutii  verlcbn  ou  th«  tide  of  the  dUlocatloD. 
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meiit  boyoml  ite  normal  liniilA,  hy  anv  forcu  which  over-aUhicts  or 
ovcr-rutat«s  the  np|M>r  part  uf  the  coliiinn.  This  force  muy  he  tin 
exieriml  one,  or  one  <Jevelo|>e(l  by  the  nttiHelcti  attacheil  to  the  heud. 
or  th»ie  (lialoeationA  hy  muscular  uetion  Vi'ilker'  cullerttHl  ronrt(*en 
more  or  lo^^s  cortiiin  rasiM,  and  made  theni  the  \kia\a  nf  a  i^irefiil  Htudy 
of  tlie  suhjei't.  A<Idttional  cases  have  siuw  been  re|H»rte<l.  The  move- 
ment whieh  profhiees  the  lesions  is  a  6ud<Ien  turn  of  the  heatl  to  on<> 
8i(h; :  if  it  ifi  violeut,  ill  regulated,  if  its  momentum  is  unchecked  hy 
the  anta^niHiir  mii-4L*le»s  it  carries  the  head  beyond  )!(•  normal  limit, 
and  iiffMliux-s  the  dishx'atton  in  exaetlv  the  >mnu'  niaunrr  as  tf  un  ex- 
ternal force  hail  been  applied  to  the  head  to  turn  it  iu^the  aauie  Uireo 
tioti. 

Kiu.  369. 
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C>>Hiplo|o  iiDiliiUTBt  ilitVirAliitn  liT  rnUtlna  or  ■Mnrtlon. 

la  hJASTA^tti  the  IcKion  oonslflto  essentially  of  more  or  letw  extensive 
nipture  nf  the  ligaments,  It  U  the  mme  in  itit  formi«,  nature,  and 
etiology  as  the  other  varieties,  with  the  exception  of  the  ]M*r^istent  dis- 
placement uf  the  ln>iiesand  of^  the  ehan^  in  tlie  relatione  of  the  nrtie- 
iilar  surfaces  to  each  other  ;  the  disphurenient  i.>^  either  entirely  abH>nt 
or  lA  alight.  A  singnlar  instance  of  the  prrMluetion  of  a  diastaMn  hy 
muscular  action  is  reported  by  IjO-sulle:'  a  eraxy  man,  eontinofl  in  a 
strait-jaokct  in  u  chaFr,  jcrkeil  \us  hwid  violently  Itaeku-anl  and  for- 
wani,  bei-anie  at  onee  panilyxeil.  and  died  a  few  hours  later.  The 
autopsy  ilis<?losed  a  separntion  betwei'ii  the  fifth  and  sixth  cervical  ver- 
tebnp,  with  rupture  *ti^  the  |>iKtt»rl<ir  ligament,  the  iuterspinou.^  mus<*Ie«, 
the  licamenta  riava,and  the  inten'ertehral  disk.  The  possible  pnxluc- 
tiuii  'if  hieiualumyelia  is  to  l>e  iKtrne  in  mind. 

Symptoma.  f%Uatrmi  ti'u4i>rntum  fnnrurtl.  The  po«tnre  of  the  head 
has  varied  so  gptaiily  in  the  reiM>rfr<l  eases  that  it  is  nf  no  value  as  a 
syrupt'im.  Not  only  may  the  aiHluelton  of  the  np|KT  M-gmeul  *A'  the 
i-<)luinn,  which  is  nect-ssjiri-  to  the  priKlurtiim  of  the  ilislfM'ation,  be 
almost  entirely  eorrwt^Ml  by  the  sinking  hack  of  the  articular  prfK-*'?* 
of  the  upper  vertebra  into  the  nnteh  of  the  lower  one,  but  oven  if  it 
persists  it  mav  \w  so  far  compensatwl  ft)r  or  obseur«l  by  flexion  in  the 
(KH'ipito-atloid  and  rotation  in  the  athi-axoid  articulation,  thai  it  will 
not  be  r«.H*ognize<l.  The  face  is.  however,  usually  turunl  a«ay  from 
iIh*  side  on  which  the  di-loi'ntion  haH  taken  ptaet*.  A  itainful  jtnimi- 
nence,  swelling,  or  rounding  ran  lie  reeogniiie*!  on  the  dmlncnteil  ftid«; 

■  Vollicr:  IkrutM-h^  7<'ilM-)irin  Fhr  Chtr..  ttTS,  vot.  vL  p.  494. 
I  UMlte :  iH^  McdinUc,  \i^\.  p.  763. 
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il  ii  doe^  iMmlii^  Id  Volker,  to  the  m^  cnrted  '»  tbe  cnhMa,  Am 

di|;bt  prajectkM  of  the  tiiMiuw,  ptwnw>—Hdiccgtwcted< 

of  the  aaadok    Ofaaervet*  £Ser  as  to  tfe  >wiiJiliiM  of  the  i 

tbr  nwwite  aife,  aocne  rpportuig  tlwn  — *"-«*^,  olbera  caatncted.     The 

Jgyartww  </ the  maow  pnmv  of  thedUoeMed  Tenches  to  tbe  ade^ 

of  the dolnestKn  ua  vmlaahle  ^ga  vha  Hen  be  recagnntd, bol 

dtf«h  M  vbirh  the  thnd,  foorth^uid  ifih  aiwaaM  uwnuta  are 

»  each  that  their  i»>dtJoo  eanaut  nsaallT  be  detcfwaed,  aad  wl 

of  the  tccopd  can  aliravs  be  frh,  it«  ilpriatMa  mar  be  aniBtopiiiahW, 

bmsoae  the  poatvdi  fif  che  nndaljriag  oo«  vtth  which  it  matt  tie  onm- 

pared  raaabia  nfikiiowD.    The  pnyeetiaa  of  the  bodr  of  ibe  rcrtebra  < 

tn  the  phar^ax  u  aomettmea  reuogniiable   bv    the  fiagrr  introdaeadj 

thfungfa  the  mooth. 

Tbe  Uflt  Ranted  three  aigait  are  diigaartie  if  fracture  caa  be  exdoded^  | 

bat  as  the  but  two  an*  unreco^DUEaUe  tn   maav  cases,  tbe  fint,  tha 

exMtenep  of  a  painful  promtneooe  on  the  ^ide  ol*  the  aedc,  u  the  one 

oprm  which  tlie  mu^io  will  tuiimlly  bnve  tn  deMndL 

CWeci  mav  uocur.  a»  they  have  ucnirretl,  io  which  the  gynptotna  aia 

ao  obscure  tbal  a   diagnotfu  be* 
Flu, -To  tween   dislncatirm   br    maecttlar 

action  and  mu^mfau*  rheaawtiBaa 
cannot  be  poeitiveljr  made.  ni»- 
der  floch  cirroaistaBces  the 
ukitinit«  ihsit  would  ndooe  a 
livntiiin  if  it  weiv  prennit  fifaoal 
be  oarefully  made.  If  they  r^. 
dace  the  deTamiitT  and  relieve 
the  ffymptoniA  ther  bn(h  ertablish 
ibe  niflpn(»sis  an  '  -  '  •■  rat  lent,  j 

tn  bUtitfTKt/  •  •  f'.rv<ird^ 

ihe  s)*mptoin?  viiry  greatly.  The 
head  may  In?  bf^nt  far  forward 
toward  tlw  chc^t  with  marked 
prrmiinenw  in  the  nape  of  the 
neck  nf  the  itpiauit.^  process  nf 
the  vertebra  next  l)eli>w  ibc  di*- 
loiutcd  nnc,  or  it  niny  l>e  lient 
backward  or  backward  aad  to  4tne 
mile,  with  marki-d  nnijeetitin  of 
the  trachea  and  penmpt<  larynx, 
and  irr^'giilarity  in  tlio  outline  of 
;V^^H  the  fn)nt  of  the  column  rt<c<i^nijE- 
able  by  [>al[>:ilion  tbnrHigh  the  »*ofk 
partji*.  The  bead  may  be  rigidly 
rixwl,  or,  more  rarely,  freely  mov- 
able. These  diflerences  depend 
partly  mi  the  po«itioa  of  the  di^ 
lueateil  Ujne.  the  prcseooe 
abnenec  of  aaMNiatt*d  fractun-,  and  the  extent  of  the  injury  to  the 
n^'ltHK  liganwnt*,  partly  on  tbe  direction  and  character  of  the  dinlocat- 
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iiig  force,  and  partly  on  Uie  contrftcUon  or  relaxation  of  the  muscles 
wiiichcoiiln)!  lliciio-iitioii  Ukeu  by  the  uiiafTwriwi  joints  alH>ve  the  seal 
of  injury.  In  the  majority  of  eases  the  head  is  bent  forward,  and  an 
[angle  with  Its  apex  dirceled  backward  it)  formed  by  the  two  segments 
alM>ve  nnd  IhiIuw  tlie  disl(M?ation.  Attenipl-s  to  move  the  head  and 
pressure  at  the  seat  of  injur)'  are  very  {lainful.  In  tliesc  patients  the 
irr^darity  in  the  line  ni  the  tnuiaverse  prtMH-'saes  may  sometimes  l>e 
recognized  by  the  t*)uch  ;  and  if  the  dishication  is  not  tmi  low  the  pro- 
jection of  the  body  of  the  vertebra  may  be  felt  in  the  pharj-nx. 

Of  tlie  svmptoniH  of  bUntcrat  disfocaiion  iMcktcard  nothing  [)Dsitive 
can  be  said.  In  mo^t  of  thp  <4Up[KM4cd  cawfH  the  head  ban  been  Wnt 
backward,  the  face  (Hrccted  somewhat  upward,  the  tis^ines  of  the  front 
of  the  neck  teu^,  and  rcdpimtiun  ami  deglutition  somewhat  interfered 
vith. 

In  hUnteral  diMoention  in  oppomir  dirrftimvt  it  geenis  probable  that 
the  head  would  be  fixed  in  rotation,  bnt  possibly  not  ab<lueted. 

Paralifsixy  partial  or  complete,  is  fretjuently  observed.  Xt^  immediate 
importiinee,  it.**  iirgcncv,  as  a  (*vm])tom  varies  accttrdingly  oa  tlie  diftlo- 
eatcd  joint  w  alnive  or  bt*low  the  point  of  exit  of  the  phrenic  nerve, 
'riie  fourth  (rervical  nerve,  fit»m  which  the  phrenic  niaiidy  ari^iif 
though  it  receives  a  branch  also  from  the  thtnl  ur  fifth,  leaves  the  ver- 
tebral canal  tlirough  the  foramen  between  tl»e  third  and  fourth  verte- 
bne,  but  Uavt-s  the  side  of  the  ctird  at  a  wtmewhat  higher  |>oint.  A 
di»<ltH-ati(>n  IwIkw  the  ihinl  e^-rviml  vcrtfbni  may  cau-^*  pani!y.si>;  of  all 
the  ueee-w«iry  luuseUs  of  rettpiration  tliat  act  by  raising  the  ribs,  but, 
the  diaphrafrm  cunliutiing  to  act,  protongation  of  life  is  [tostiible.  If, 
nn  tlie  other  hand,  the  diftliK^tion  m  at  a  higher  point,  and  the  trunks 
going  to  form  the  phrenic  ner\'eare  injured  or  the  cord  is  so  ctinipretisod 
or  torn  that  the  integrity  of  the  corresjwnding  fibres  within  it  is  de- 
striiyed,  or  tlwy  are  all  cut  off  from  the  n?«piratory  centre,  then  the 
diaphragm  also,  being  no  longer  innervated  by  thc'^e  nerves,  immedi- 
ately cea-neft  to  act,  and  the  indiviilual  dies  asphyxiated.  In  a  few  ibises 
the  threatening  symptoms  have  been  inatantly  relieve*!  by  changing 
the  |>o»>itton  of  the  patient  or  by  systematic  reduction  of  the  di^I<xat> 
tion.  In  idl  hucIi  thrcatfuing  ca^>  and  in  those  that  are  inun<>diately 
ifatal  the  injur)'  \\  as  a  nde,  at  one  of  the  upjMT  joints.  In  the  ex- 
'd'litions  there  have  been  associate<l  injuries  to  which  the  death  is  to  be 
attributed. 

If  the  pHmlysiiii  is  due  to  corapressinn  nr  laceration  of  the  cord  it 
may  be  complete  of  l)oth  motion  and  sensation  below  the  point  of 
injury,  or  it  uiay  involve  only  the  motor  nerve:*.  It  seems  prolmble 
that  the  {turtial  piindys^s  are  ilue  to  pressure  not  upon  the  cfinl  but 
U|Ktn  a  nerve  trunk  in  the  intervertebral  foramen.  (See  also  [Iti>ma- 
tumyelia,  in  Chapter  XI.) 

\jam  of  control  over  the  sphincters,  inmnlinence  of  urine,  and  the 
other  ^^eeondiiry  symptonis  of  injury  to  the  cord  Imve  been  already 
consider«l. 

ProniDsis.  The  morlalitv  of  <Ii-1<>cations  of  the  lowi-r  ^'\x  cervical 
venebne,  excluding  casen  of  (liasta--is,  cannot  be  positively  determined 
becatiac  of  the  uncertainty  of  the  diagnoeis  in  cusett  that  recover ;  it  is 
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highest,  probably  75  per  cent.,  in  bilateral  dislocation  forward,  and 
much  k>s»  in  ihv  t]t)ilul<;ral.  In  the  I'atul  casi-.-4  death,  a;^  a  rule,  comes 
pnimptly,  witliin  tlie  first  week.  Stippunitiou  h:is  been  ob(*erv«!  aboat 
the  seat  of  injury  in  cast*  that  ronininod  iinre<hiet^l.  In  a  minibor  of 
casefl  gradual  impruveuicnt  hius  taken  ntaoc  in  the  attitude  and  mubility 
of  the  neck.  In  one  reported  by  Waltun  '  of  iHjpposed  dislocation  uf 
the  tiiird  cervical  forward  the  liyniptoms  did  not  become  marked  iiutil 
two  niitntlis  after  the  accident  and  then  increased  to  complete  lu'Iphvw- 
neS8 ;  Hfti^Mi  months  after  the  accident  they  middenly  improved,  and  a 
month  later  roexivcry  was  complete. 

Treatment.  In  uniluientl  dinlocatiuii  /urirard,  at  least  in  those  pro- 
diiceil  by  mu;>cular  action,  Volker  says  reduction  is  usually  eafly  and 
free  from  danger.  Mention  has  been  made  above  of  the  caw  in  which 
a  boy  reduce<l  liis  own  di&lucation  by  resting  his  head  and  slmulder 
against  a  wall  and  pressing  upcm  the  prominence  in  the  neck  witli  his 
thumb. 

Simple  traction  upon  the  bead,  the  counter-extension  being  made  by 
the  M'cight  of  the  body,  followed  by  rotation  of  the  face  toward  the 
dislocated  side  has  proved  Bucocssfuf,  but  it  seerat*  better  ant!  is  gener- 
ally recommended  that  the  articular  pnHtf»s  tihould  Ik:  freed  by  still 
further  abducting  the  head  and  upper  wgraent  of  the  colunm  {away 
from  the  side  of  the  dij^location),  and  then,  when  frct-d,  sliould  l>e 
nitat<:it  iMickwanl  into  place.  If  traction  is  used  it  should  be  made  in 
the  direction  of  (he  loug  axis  of  the  upjier  s<>i^ient,  not  in  tliat  <)f  the 
lower  one,  for  in  the  latter  case  the  strain  would  come  wholly  or  mainly 
u|«>n  the  uiitorn  (■onnections  on  the  non-tlisl<x5ited  side  and  rather  tend 
ti>  depress  the  disl<K:ated  articular  pnicess  still  further  in  front  of  the 
corrc!i|)oudinjj  lower  one  than  to  raise  it  above  it 

JiitaU'nii  dinlocationit  in  upptmle  dtrevtioitt  am  to  be  clasisod  with  the 
preceding  as  dislocations  bv  abdiietion  and  rotation,  and  treated  in  the 
snnie  manner.  Probably  the  differential  diagnosis  could  not  he  made 
clinicjdlv. 

In  biUilet  id  dittlofntimxH  fonrard  \\w  metluxls  that  have  l>pen  employed 
with  success  have  conibiut-d  traction  upon  the  head,  either  in  the  fitting 
or  recumlwnt  |)nstnre,  with  pressure  upon  the  front  and  back  of  tlic 
neek  ut  i^uitable  pi»ints. 

-After  reduction  the  ]>ntient  should  be  kept  quiet  for  some  time,  and 
if  reproduction  of  the  disl(K*ation  la  feareil  a  retentive  dressing  ^httuld 
be  applied.  It  muHt  be  rigid  enough  to  prevrnl  any  flexion  <>f  thr 
neck  forwani  or  backwani,  and,  after  tmilateral  di^locjition,  should 
include  the  head  so  as  to  prevent  nitation.  Such  a  dressing  can  be 
(xinveniently  made  with  planter  of  Paris. 


DISLOCATIONS  OF  THE  DOBSA.L  VERTEBRX. 

The  cnrtilaginnus  surfaces  of  tlie  articular  processefi  in  the  donal 
n*pion  are  plat^^d  more  nearly  in  u  vertical  plane  than  thot***  of  lbi» 
cerviiml  verlebne ;  the  superior  ones  look  bai'kwanl  anti  slightly  oi>- 
wanl  and  outward,  the  inferior  ones,  with  the  exception  of  tboM  of 

'  Walton :  BoMott  Ucdlcml  mmI  Sitricinl  Joarnftt,  Hueb  11,  188i. 
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the  twelfth,  look  Torwiml  and  Hlightlv  ilowiiwanl  and  iiiwanl ;  the  inte- 
rior oiiPH  of  tlie  twelfth  un-  ithicnl  like  those  of  the  liimhar  v«!rtchr» 
and  look  oitiwurd  uiid  stmu-whut  forvviird.  Tliis  disjiottition  du4.>s  nut 
in  itself  iiiukc  dislufation  to  vtllier  side  by  rotaliuu  ur  tlinvt  dialuca- 
tinn  hai'kwan!  with  fractitn- difficnlt ;  dtiilocHtinn  fonviinl  ih  made  po9- 
luble  bv  lluxioi)  sufticicnt  tu  raise  the  inferior  articular  prtRt^-^es  of  the 
npjier  vertehne  :ilmve  ihi'.  sii|>erior  (Hiet*  of  the  hjwer.  Dislorjition 
between  the  twelfth  dorsal  and  rtrst  hinihar  verteline  M?enisto  be  nnieli 
less  favorwl  bv  the  relations  of  the  proeoise^,  and  yet  this  is  the  point 
in  the  i^mihiiieil  iloi-sal  and  lunihur  rt^ioiH  where  dii^location  \»  by  far 
niotit  eoMinKHi.  HIa.'tiii!! '  colleeted  twentv-two  ea^es  in  which  the  chur- 
iM'ter  of  tlie  dislocation  wasdeinonstratecf  by  auto|>sy  ;  of  these  one  was 
«if  the  thtnl  dorsjil  vertebra,  three  of  the  fifth,  one  of  the  sixth,  one  of 
tlie  ninth,  tliree  of  lite  tenth,  two  of  the  eleventh,  and  eleven  of  the 
twelfth ;  of  the  donhtful  cases  ten  were  thought  to  be  of  the  twelfth, 
four  of  the  eleventh*  and  one  eaicli  of  tlie  fifth,  eighlli,  and  tenth. 

The  obM'n'pd  varieticft  are  the  bilnlenil  forwartland  Itackwanl  with 
atxiut  ei|ual  froriuency,  the  bilateral  in  opposite  diret'tions,  and  the 
lateral.  Of  the  latter  there  are  only  two  deniouHtmted  caries,  Bell  an<l 
Mohrcnsteiu,  twelfth  dorsal,  and  even  in  tli<'i*e  niacins  thinks  the  injurj' 
was  primarily  u  unilateral  dislocation  forward  i.r  biwkwatxl,  which  waj 
followed  hy  luHlity  latenil  di^pluix-nuMit.  In  tlie  few  caite.H  iu  which 
the  cximlition  of  the  adjoining  ribs  i^  noted*  these  have  been  found 
»ometinK^»  di!t!ocate<l  and  sometimes  fractnro<l  not  far  fminthe  eoluuiu. 
The  de^iTc  of  injury  to  the  (Hjnl  varies  with  the  clmraetcT  and  extent 
of  the  displacement.  Other  |ialho]ogical  CMtnditiona  have  been  consid- 
ereii  above. 

Causes.  The  eauM.'^  have  lieen  forcible  flexion  of  the  trnnk  forward 
and  the  dire<?t  action  of  great  violenre  u|H>n  the  bai-k  or  aide  tif  the 
iipinal  oi>Inmn,  .-is  in  the  fall  of  a  heavy  object,  or  the  passage  of  the 
wheel  of  a  wagon  aerojiH  the  boily. 

Symptoms.  The  syniptouis  of  the  dishicatioit  are  found  in  rc<x>g- 
niuible  changes  in  the  position  and  relalionsof  the  di!>l(K»(eil  veriebne, 
ej«|)eciallv  in  the  pntniinenee  of  it»  spinous  pn>eessor  of  the  underlying 
one,  or  in  its  lateml  lli^(phlcement,  and  in  a  deviation  of  the  cnlnmn 
which  creates  an  itngh-  at  the  seat  of  the  dislocation,  the  apex  of  wlneh 
is  usually  din^-te<I  buckwunl.  In  i^inie  co>ies  it  \'A  noted  tliat  the  urtio 
nlar  pnK-ejw's  of  one  or  the  other  of  tlie  two  adjoining  vertebne  form 
promiuences  under  the  i*kin. 

Exoeiwive  mobility  at  the  seat  of  dislocation  has  also  l)een  ob^^erved 
in  most  cases. 

Paralysis  apnenr-i  tn  he  more  common  and  more  cnmplete  in  the  for- 
ward tluin  in  the  liackward  di^lo<^tiona,  and  iu  a  few  cawe^  has  dJBap- 
penrcd  after  n'<iuotion. 

The  symptoms  resemble  sii  closely  thotte  of  fracture  that  the  differ- 
ential dtagnoniisi,  in  the  abs4>nce  of  post-niorleni  examination,  can  mrely 
bo  nnde  with  certainty.  The  failure  to  obtain  crepitus  Is  no  proof  of 
the  atnenee  of  fracture,  an<I  when  present  it  may  l)e  due  to  the  prr-^-nce 
of  an  amucintetl  unin)|)oHant  fracture.     Keduction  and  tlie  ab^nce  of 

>  ni»i>l«« :  Lor.  dl .  vqI  ctM.  p-  46, 
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n  tendency  fb  reproduction  of  the  deformity  are  the  beul  obtainable 
evulcnr*  tl>iit  the  injury  was  a  di.HliHratinn. 

Prognosis.  The  prognosis,  as  rcgairds  either  the  preservation  of  Ule 
or  the  full  re»toratIun  of  function,  in  not  favorable.  The  uniTertaiuty 
of  the  diugnoHiH  in  niiwt  caseH  of  survival  and  the  eompanitive  few- 
ness of  the  e«ses  deprive  the  percentages  of  value,  «nd  it  «in  only 
be  siiid  that  tlie  injnrv  M^eIus  more  likely  to  pnive  latiil  when  it  i« 
situated  in  the  upper  part  of  the  region  than  when  in  the  Ic»wer,  nnd 
that  in  quite  a  number  of  cases  more  or  les.^  complete  recovery  has 
foIlo\ve<b 

Treatment.  Roduction,  by  extension  and  counter-extension  at  the 
hip  and  stioulilers,  has  been  tried,  and  sirnietiuK-s  with  success.  If  it 
is  iilttitiiHsl  the  patient  must  be  kept  absohitely  reeumWut  for  wveml 
weeks,  and  preferably  with  the  trunk  envelo|>eiI  in  a  pl:isler-of-I*arift 
dressing,  and  the  same  mr-asures  should  be  employed  even  when  rwluc- 
tion  \ma  not  l)een  eflected,  iu  order  to  favor  tlie  consolidation  of  the 
bones  in  their  new  pof^itions. 


DISLOCATIONS  OF  THE  LX7HBAR  VERTEBRA. 

The  |>ossibility  of  the  <KN'urrenee  of  piitv  dislocation  of  the  luniltar 
vertel>ne,  whieh  has  been  long  in  doubt  becausf;  of  the  close  interltK-k- 
ing  of  the  proeesses  and  the  strength  of  the  ligaments,  is  proved  by 
two  ca»e.s  collected  by  Blasius  and  also,  it  may  be  said,  by  two  others 
in  which  there  was  present  as^Kwiated  but  unin)|K>rtanl  fracture  of 
some  of  the  ppoocssee.  The  first  two  cases  are  those  of  Curling'  and 
Porta.* 

Curling  presentetl  a  specimen  )ire-si>rveil  in  tlie  Loudon  Hositital 
Aru-seimi :  the  inter\'ertehral  disk  between  the  thinl  and  fourth  luni- 
bur  vertebne  was  destroye<l,  with  slight  splintering  of  the  edge  of  the 
Imuic  at  one  or  two  places;  the  Iwdy  of  the  third  projected  nearly 
half  an  inch  in  front  of  that  of  the  fourth,  and  the  articular  processes 
of  the  two  Ihuics  were  separated  to  the  same  distance;  the  ligaments 
wunecting  the  laniinse  and  the  spinous  pHx-esscs  were  stretched  but 
not  materially  torn. 

The  other  two  cases  are  those  of  Keig"  and  Cloquet.'  In  the 
former  a  sailor  twenty-three  years  old  was  crusheil  under  a  heavy  iron 
cylinder  which  fell  across  his  Imck.  The  second  lumlwir  vertebrn  wmr 
di'-placed  backward  seven  lines,  the  upper  artieular  pn>eessof  the  thinl 
iKH-oming  h>dg<Hl  in  the  notch  of  the  second  ;  the  tip  of  the  right  low  it 
articidar  prtKies.H  of  the  second  was  bn>kcu  off  but  not  si'imnit)-*!  fmni 
the  rest :  the  left  transverse  processes  of  the  first  and  scouid  verti-hnr 
were  broken  off  (by  muscular  action,  it  vnm  thoughtl,  and  the  spinou;* 

f)rocef«es  of  the  ninth,  tenth,  and  eleventh  thirsjil  vertebrw  and  the 
eft  eleventh  and  twelfth  ribs  were  broken.  The  right  saem-lnmbalis 
muscle  was  completely  divideil  transversely,  and  the  liver  and  ttplcen 
were  rupture<!. 

•OirHofr  Lomlim  Hi>>)iiUl  Krjmrt".  vol.  ill.  p.  3S& 

'QnotMl  t<T  KlxHiiiH:   |,oc.  rit..  vul.  ciii.  p.  B5. 
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In  nnntlier  rase  Porta  foiinrl  nt  the  »iiU>[>8y  n  pure  Hinjttnsis  hotwMii 
the  third  aud  fourtli  lumlutr  vertobne,  the  Uines  Wm^  seuarute<l  n  tV*w 
linot  without  luteral  or  aiitbrr>-)M>st<>rior  ili(9|iluc4>nient,  atid  all  the  liga- 
ments t>eiii^  torn ;  th<>  xpinoiiH  pront^'*  of  the  tliinl  wmn  broken  at  itri 
ba^. 

The  oonditinns  which  m  ctt'ectually  oppose  di.'^location  witli  or  with- 
out fmctiire  arc  the  jfreat  hrendlh,  thickness,  nmi  elasticity  of  the 
iuter vertebral  di^JcH,  the  lar^t-  niu-sso  of  nuisele  that  lie  on  each  side 
of  the  spinmis  pnxeAfleti,  and  tiic  armngenicnt  of  the  articular  pro- 
cesses by  which  those  of  each  up|>er  vertebra  arc  received  Ijetween 
those  of  the  next  lower  and  are  tTin:4  absolutely  prevcnti><I  from  mov- 
ing Interallv  or  from  l>cing  se|)arated  by  latenil  flexion  without  fracture 
of  one  or  (lie  other. 

Symptoms.  The  symptoms  are  irre^ilarity  in  the  line  of  the  ttpinous 
pn»cesjs<*ft,  looal  pain,  diiiability,  and  more  or  less  complete  jtamlysis  of 
the  fKirts  below.  Ah  the  Kpinal  ooni  is  replnce<i  throughout  the  greater 
part  of  this  scctii.>n  by  nerve  trunks,  tlie  cauda  n^nina,  which  less 
4-«tuipletely  fill  the  eanul.  the  paralysis  is  le^  likely  U^  be  complete  tliau 
when  the  injury  is  at  a  higher  point,  and  it  is  also  more  easily  recov- 
ereil  fnim  if  the  diMplaeenicnt  is  corrceteil. 

Profaosis.  The  prognosis  is  more  favorable  tbau  iu  dish>cations  of 
the  dorsjd  aud  cervical  regions,  presumably  Imh-aus*?  of  the  usual 
absi^nee  of  injury  to  the  cord,  and  tJie  less  extent  '.f  the  paralysis ;  and, 
while  many  of  the  laises  iiave  promptly  proved  tatal,  dt^mlh  ha-^  usually 
b4H>n  due  to  associated  injuries. 

Treatment.  In  baek^rard  dislocation  reduction  apjM'nrs  not  to  have 
Imn^u  diflicuil ;  it  has  Ihh^u  obtained  bv  pressun*  upi>n  tlie  projecting; 
spinous  pnHW'ss,  with  or  without  forcible  extension  of  the  column.  In 
B  case  reported  by  Harrison,'  dislocation  Imckwai-d  of  tlie  third 
lumbar  vertebra,  rcdiiciion  was  obtained  with  the  aid  of  aniestlie><ia  by 
extension  and  atunter-extensiion,  C4)ml)inetl  with  m<xleraTe  pressure 
Uiion  tlie  spinous  prwess,  while  the  patient  was  lying  upon  his  ba<:k. 
The  jKirnlvsis  lH»gan  to  diminish  tm  the  following  day,  and  eonipleie 
recovery  followed,  although  a  nlight  pnijeetion  in  the  line  of  the  eohmin 
persistcil.  A  plaster-<if-l*aris  jacket  was  worn  for  four  ami  a  half 
months. 

Possibly  the  plan  retximmended  by  some  of  the  older  surgeons,  of 
combining  flexion  forward  with  traction,  would  l)e  necessary  or  useful 
in  some  <^ses.  It  eouhl  l>e  eflecteil  by  pliunng  the  patient  on  Ins  Ix-lly 
oenws  the  side  of  a  Imrrel,  or  by  ndsing  Inm  on  a  cloth  passed  under 
his  btilly. 

■  iUrriMQ :  Lutnt,  ISUG,  ii.  }f.  114. 


CHAPTER   XXXIX. 

DISLOOATIONS  OF  THK  STEBNITM. 
(Ser  ALfio  Fracttreb  op  the  Stermth.) 

TTpfpER  this  title  are  incliitlol  only  diMocation^  of  the  nomtmt 
ilivisiuiis  tA'  ihf  tileniutii  from  oue  another,  not  those  of  the  gt<rmum 
from  the  clavicles  or  fnmi  the  cartilageH  of  the  ribs  ;  they  are  tliose  of 
the  IkxJv  fmm  the  mnntihrinm,  and  of  the  cnsiform  process  from  the 
body. 

Dislocations  of  the  Body  ft-om  the  Hanabrium. 

The  manubriiin).  fonsliluting  iicnrly  the  upper  third  uf  the  fitenium, 
h  united  to  the  second  pieee,  tlio  ImhIv,  by  a  layer  of  inteqKHMHl  nartj- 
hipe,  sftmetimes  hyaline,  sometimes  more  or  lesb  distinetly  f)bn>ii», 
and  sometimes  euutainiiig  a  eentnil  KViiovial  sac.  Ilenle  upeak^  of 
lliiij  central  mlc  an  of  rare  (Kxrurrence  ;  ^laiwmneuve  and  Rrinton  fonml 
it  in  about  two-lhinlfl  of  the  rases  exaniineil.  Ossifie,t[ion  of  the  tnnd 
oecasioiiallv  takes  platv  in  advanceil  life ;  the  i^rlit-ht  age  at  Mhteh  it 
lias  be**a  oi>H*T\'eil  i>  thirty-fimr  years. 

The  second  costal  cartilage  aniculutes  with  both  the^scgiuentsof  the 
ftteniuni  at  their  junction.  Alllioufrh  thiii  diviMiini  of  the  tttenuim  into 
ACgments  wax  de-RrrilMHl  by  the  anatomirtt><,  no  account  thereof  appears  to 
have  liven  taken  by  surgeons  until,  in  1842,  Maisonneiivc'  naa  before 
the  Acad^Mnie  <le  AUtk-cine  in  Paris  a  pa|>er  in  which  he  ciille<l  attention 
to  the  nnatomiral  tliviftions  of  thirt  Ixme,  and  repirted  two  caaeti  of  di<di>- 
t»linn  of  the  htnly  from  the  maiuibrium  which  liad  come  under  hiii 
obaon'ation,  and  in  which  he  hail  made  the  autopi^ieH.  Karlier  n?cttrdii 
nhow  several  cases  which  were  donbtlcRs  dislocntioni!.  hut  ^fai^onnetive 
WH»  the  firft  lo  Hejiarate  tJiem  from  the  clafis  of  fractures  ami  apply  this 
nnme  to  thera. 

The  injury  is  not  a  common  one,  even  if  allowjiiiccr  is  made  for  the 
pnibuble  description  of  some  as  fractures.  Mulgaigue,  in  1855,  cinld 
collect  only  ten  examples,  although  he  included  in  the  list  several  of 
the  older  eases  re|>orted  as  fractures;  Aneelet' collecte*l  sixteen  c««_ 
of  all  kind:^  Urinton^  thirteen  of  dislocation  forwanl,  and  miditl  ot 
of  his  own.  Gurlt,*  in  his  table  of  fractun-s  and  di>a5tuses  of  the  ster- 
num, has  twenty-nine  eases  classificl  as  dia-^tasis  between  the  lir^l  ami 
aecuud  pieces,  aud  three  between  the  second  and  third.  Addinp  U> 
tliefie  those  quoted  by  Anc<>Iet,  Brinton,  and  Ser\'ier/  llie  li^tls  increaseil 
to  more  tlian  fort)'.  Only  oue  of  the  [latients  was  a  woman,  an<l  the 
ages  ranji^'d  from  thirteen  to  more  titan  sixty-five  years. 

I  MaiM>nnt!UTf> :  Arrli  rj*!!  do  MM..  ISU.  *al.  xiv.  p.  240. 

*  Aticlrt  ;   (i&JM-tte  tl,n  II/i|.itanK.  1863,  p.  iST. 

*  Rrintuu  :  Aiiiurii^sii  JuurniJ  ot  tli«  MedfOAl  HdenM*.  JqIj,  ItiffT,  f.  ■ 

*  Ourit ;  I>ir  Knuchcnliriirhi-.  ISR-i.  vol.  M.  p.  31. 
*Hrrvlrr;   Hint-  Kiicy(;l»|>^l iiitic,  ISKI,  itrt   >4t«rnnia. 
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In  ttixteen  the  body  was  completely  dislocated  forward  and  upward 
u|Min  tilt;  manubrium,  in  three  or  four  iKickward  ;  in  two  the  difilcK^tiun 
u'ii!4  ineoniplftc  forwanl,  and  In  one  the  two  segmenta  were  sepamtod 
luugitudinully. 

Causes.  The  injury  ha^  Uvn  proilucetl  by  direct  and  indirt>ct  vio- 
lence, iind,  possibly,  in  one  or  two'cnnes,  by  muscular  uotiou,  Guines,' 
in  tlie  re|Mirt  of  a  c&tv  of  tetnnuH  in  a  boy  thirteen  ytarn*  old,  xtjilei^ 
that  on  the  f^eventh  day  he  found  the  brcn.st  elevtite<l,  all  the  falw  ribs 
displaced  and  carried  upwanl,  the  sternum  bent  at  the  junction  of  the 
lirst  and  second  pieces,  and  forming  with  the  ent*ifonu  proce:*s  an 
t'iiiliienc«  three  iuclie-i  hi^rh.  The  peetoral  museles  were  fun'ibly  nm- 
tracted,  while  those  of  the  abilomen  were,  if  not  in  their  nalunil  (-"indi- 
tiou,  at  least  much  relaxed  (compared  with  their  previous  couditiou). 
()n  Uie  eigliteenth  day,  the  tetanuB  having  t^casefl,  it  is  noted  that  tlie 
deformity  of  the  breast  persisted.  I  understand  this  to  mi-iiii  that 
then-  was  an  aii|^ttlar  dis])la(H.>u]eut  at  the  junction  of  the  Hrst  ami 
MHHind  ptcci'**,  the  ajM'x  being  din-ctetl  ImckwanI,  and  the  enHiform 
pr<MH'-w  di.«tunt  three  Inches  furtlier  than  usual  fn»rn  the  spine. 

In  two  other  csb^es  muscular  action  may  [K)s.<iibly  have  iHren  tlie 
determining  oau»e,  but  the  mode  of  production  is  ob-«'ure ;  in  one  of 
them  (Ornche.  quoted  by  ifalgaigne),  a  young  luan  ft-ll  into  a  wllar 
with  s>m»e  fiilltng  timber,  which  rested  ujion  his  chest ;  while  ^triving 
to  frt?«  himself  he  felt  a  snap  in  the  region  of  the  sternum,  und  the 
dislocation  was  thought  to  have  lieen  inen  produce*!.  In  the  other 
(Ancelet),  a  bt>v  tJiirtiM^n  yt>arsold  n*as  exercising  on  t>arullel  bars  with 
his  chest  bent  for\vanl ;  his  feet  unexpeete«lly  tonche<l  the  ground,  and 
a  forwanl  dislocation,  c«implcte  on  only  the  left  side,  wus  pnxhircil. 

In    the  case  of  longitudinal    s4-paratlt>n  (Aurntu  and    Ihivid),  the 

IKilieut  fell  fnmi  a  hniglit  of  tifty  fc«?t,  striklug  on  his  back  ac^l^.■^s  a 
ow  wall  so  that  his  head  was  on  one  side  and  his  lugs  on  the  >iiher. 
He  ret^'iveii  at  the  same  time  a  fracture  of  the  spiiioUH  prore>wes  nf  tlie 
last  two  dorsal  vertcbne,  and  tlic  dislocation  fa  diastasisl  seems,  there- 
fore, to  have  been  pnxluced  by  hy[>cr-ciorsal  rtexion  of  the  spinal  col- 
umn, by  whu'h  the  two  segments  nf  the  sternimi  were  pulled  apart. 
The  cjisc  st^ims,  to  S4ime  extent,  to  confirm  the  thcun,'  of  the  possibility 
of  dis1'»catiou  by  muscular  action.     The  juUent  rect>vere*l. 

In  three  cvL>*es  a  forward  dlshMUtion  was  cjnised  by  vittlenre  received 
ilireetly  n|>on  the  front  of  the  chest,  presumably  upon  the  manubrium. 
One  patient  (Aurnm)  fell  with  a  ladder,  ^trikin^  his  che^t  a>ri)n^t  one 
i>f  the  rungs  ;  another  (Malgaicne)  fell  against  the  gunwale  of  :i  Uwit ; 
the  third  (Kr^'miey')  WiU*  struck  and  kille<l  by  the  p»ile  of  a  wagnn. 
Drm-he's  case  also  is  sometimes  ()uotetl  as  an  cxatuplc  of  direct  vio- 
letiee,  and  so  perhajiH  may  be  Richet's,'  in  which  Mime  Imkxcs  of  soap 
fell  upon  a  man,  and  caused  a  dislocation  backward  of  the  ImmIv  n|H>n 
the  manubrium.  lt<-id's  |>atient  was  kicked  by  a  mule  ;  the  dinvtion 
of  the  displacement  Is  not  mentioned. 

In  Dnverney's*  |Mitient  the  injury  wa.4  compound,  and  was  cjuised 

■  Oalnoa:  An-h.  K^n.  d«  MM  .  IftSI.  vol.  six  p.  roM 
*Rr^inr5':   Ball   dr  In  Sor    Anii<^iiiil<|iip,  ISW,  vol    slli,  p  4IU 

*  Klrhi'l,  n-pi>Mr<l  l>v  Sin-fly   in  HiiU    ili-  Is  Swr    Anttl.,  ItC7.  «ul    11   P-  306. 

*  Ihtrrnicj- :    MiiIn>tii-)«  ilra  (>«,  ITfil.  vul    i  p.  "iXi. 
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by  the  forcible  compression  of  the  sides  of  the  chest  by  a  falltag  ston^, 
tlie  f-t-wmd  piem;  boiii^  thrust  forwani  {we  KnicCiiTtTf,  |i.  I75| ;  and  in 
Pitha'H  '  it  was  (!aii>^Hl  by  similar  lateral  <*innpiViv--(ion  U-twwn  the  buOV-r> 
of  two  railway  cars. 

In  most  of  the  others  the  injury  was  caii>«d  by  a  fall  fn'Ui  a  heij^it, 
by  which  the,  tnink  wan  probably  Iieiil  fori'ibly  forwanl,  ax  hhnwn  in 
several  of  tlu-m  by  :is.sm*iat<^J  fractuif  of  the  etTvi«il  or  dorsil  v<?rti- 
bm>.  Tht>  mtMJi'  of  pnMhirtiiiii  in  thc<«  cuseA  apiieiirs  U*  he  Kiiinlar  to 
that  by  latenil  coniproivton  of  the  ribs;  the  tii"st  and  second  rib-^lR-iiiy 
Khorter  and  more  rigid  tltun  the  others,  the  manubrium  ruiiiains  fix»i, 
while  the  scuond  piece  is  pui«heii  forwani  and  tipwanl  by  the  other  nhn 
that  artictilate  with  it  and  which  are  themsflve.s  pressed  forward  by 
the  Hexion  of  the  spine.  Sen'ter  <Ie mo nst rated  this  action  upon  the 
aiduver  by  exjKJsin^  tlit  sternum  and  costal  cartilagps,  divi^finp  the 
third,  fourth,  and  tifth  ftf  the  latter,  and  then  throwing  tlic  IkkIv  bark- 
ward  from  a  sittinjj  |«wition  s<)  as  to  strike  ni»on  it*  ^houldont  on  the 
fl^Kir ;  llie  ends  of  the  ribs  could  he  t^ecn  to  spring  forward  and  inwtml. 

Pathology.  In  the  connnou  form,  dislocations  of  the  second  pit-cr 
forwai-d  and  upward,  the  Ikiiics  override,  sometimes  as  much  as  an 
inch;  the  anterior  fibrous  layer  lining  the  l>one  is  lorn,  (he  jsisterior 
one  strip|MHl  frt»m  the  second  piece.  Tlie  second  (postal  cartilap'S  abnost 
invariably  remain  in  cf>ntact  with  the  manubrium.  Soinetimea  the 
third  and  fourth  have  l>ecn  broken. 

\n  two  cases,  NVdaton's  and  Ancelet's,  the  dislocation  was  incom- 
plete; in  the  latter  the  body  was  tumeil  aUjut  its  longitudinal  axis 
so  that  \t»  left  up[>er  corix-r  was  eU-vatc<]  alH>vc  the  maiiubrtnni  and 
the  soconil  coital  cartilage  to  a  distance  t'lilly  ecpial  to  the  thickniiis  at' 
the  bone,  while  its  right  u»i>er  corner  remained  in  place. 

The  <lislocations  of  thclxHly  l>ackward  furnisli  twoauto{isics.  Silia- 
tier's'  patient  was  an  elderly  man  who,  after  having  been  U^aten  with 
the  fists,  was  thrown  into  n  ditch  ihirtv  foci  deep ;  he  survive*!  for  n 
week.  The  l>odv  of  the  Hiernnm  was  4lisphin>d  'J,8  cm.  iipwanl  l>ehind 
the  manubrium  ;  there  was  a  laiye  extravasation  nf  bloofl  under  the 
Ftkin  and  in  the  substance  of  the  right  lung,  wliieii  wa»  cxtvUftivcly 
bound  down  by  old  adhesions. 

Uichet's  patient,  twenty-seven  years  old,  was  thn)wn  down  upon  hi« 
bjick  by  some  heavy  boxes  that  fell  fn»»i  a  wagon  u]Hin  his  clu-st  ami 
canseil  many  assm-iated  injuries;  he  diwi  of  pyicniia  un  the  twiiitx- 
st-cond  day.  Tlie  IxMly  of  the  sternum  was  uisplaceil  hackwanl  and 
slightly  upwnni  behind  the  manubrium  ;  the  second  costal  cartilage  on 
the  left  side  remained  attacln-d  to  the  bo«ly,  that  of  the  right  hide  wa5 
se[>arate<i  fn)tn  iHith  IkxIv  and  nuinnbrium,  and  its  end  was  free  tu  an 
nbsPt'ss  that  bathed  the  dif^location.  There  was  a  complete  tr:nis\-cn'e 
fntctnre  of  the  manubrium  half  an  inch  aUiVe  tt«  lower  end,  ami  n 
fracture  of  the  Itody  without  displaeemenl  at  the  level  of  tin-  articnla- 
linn  of  the  fourth  costal  cartilages.  There  wa**  a  compounil  fracturr 
of  the  left  leg,  and  simple  fracturi's  of  the  left  third  and  fiturth  rilw 
and  t»f  thtt  right  m<lius. 

The  complications  have  been  numcrmm  and  rarip«l  :  fmctnres  of  the 
MInrll:  l>K.  dl.,  |k  an.  ■Gurlt:  I.0C.  vlt.  p.  37S. 
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cervi(*Hl  and  donml  vertelinc,  of  the  ribf  anil  ooflfal  nartilage«t,  rupture 
of  tlif  uiiherciit  huig,  rupture  of  the  lungs  and  heart  (I>uveruey). 

Symptoms.  In  the  severe  case!* — those  aimplioated  Iiy  t»ther  iujuncs, 
fS|KH'iiilly  111'  the  ^pitui)  athimn  and  thoracic  viscera — thegc^ncral  symp- 
toms duo  to  the  dislfx-ation  may  !)o  ma-sked  or  iner*':iJie<l  hy  those  of 
the  other  lc»ioni4;  in  general  terms,  the  rational  symptoms  in  furward 
di^K»cation  are  more  or  less  tninsient  oppression  of  bretithing  and  sharp 
iiuiu  at  the  deut  of  injury,  iucreatied  by  profifiure  or  by  muvenieiits  uf  tlie 
IkmIv  or  head. 

The  neok  and  tnmk  are  Iwnt  fonwinl,  the  lower  ribs  appear  promi- 
nent, and  the  up[>or  onea  depressed.  The  anterior  aurfuee  <^f  the  :<ter- 
uum  priMienU  a  well-marked  elevation  at  the  level  of  or  ju:^t  Ik'Iow  the 
lirst  intereotital  space,  which  ha^  a  sharp,  well-ilefinetl  Tip|»er  margin 
rising  directly  from  the  manubrium  and  is  continuous  below  with  the 
iKjdy  of  tJie  sternum.  The  absence  of  the  seeonil  coital  cartilages 
from  the  np|)er  corner*  of  the  body  make^  it  jwssible  to  rei^>gnize  with 
the  finger  the  shallow,  soncer-like  tiepression  at  these  jioints  with  which 
(hev  articulate.  The  recogiiitlou  of  these  depressions,  or  the  distance 
of  the  upper  edge  of  the  projection  from  the  line  itf  the  thirrl  rihj*, 
will  enable  the  sur^^on  to  dit^tingulsh  a  dislucatlon  frum  a  fracture  uf 
the  ImmIv  ;  and  the  pn*:ien<x-  of  the  se<^oud  eosLal  i^rtilages  Itelow  the 
up|>er  i-dgc  of  the  projection  will  indicate  a  frarturp  nf  tlw  manubrium. 

Prognosia.  The  prognosis  is  grave  ;  more  than  half  the  patients  have 
dii-d  of  their  injuries,  though  doubtless  the  fatal  result  is  tii  l>e  attrib- 
uted in  most  of  the  caa{»  to  the  a.ssiociato<l  le^iionpi.  In  the  case^  that 
have  survived  a  faihu^e  to  effect  reduction  Itas  not  led  to  any  disability ; 
une  of  itie  {Mtienis  in  the  list  had  iHirne  Ins  unreduced  disliH^ation  for 
(i (Wu  years  without  inoouvenienee.  Sicttpr'  niP-ntitms,  without  giving 
the  rt-ferenco,  a  cjise  observed  by  Audic  of  habitual  dishxation  Iwu-k- 
ward  (or  uf  the  manubrium  furwai-d)  which  recurriHl  every  time  the 
|tjitifut  Ttyae  fnmi  the  reoumltent  |>oHture  witJtout  sup[>orting  hi:*  hi^. 

Treatment.  ICeiluctiou  is  to  l>c  made  by  bending  the  trunk  Ixickward 
anil  making  nrewure  upon  the  projecting  piece  of  the  sternum.  The 
[Kitient  should  U?  plaretl  ui»on  his  bflck  on  a  firm  cushion  or  on  a  table 
with  his  licjid  ami  shoulders  prujeeting  b(<yon<l  ith  end,  ami  then  the 
head  and  neck  sliould  lie  drawn  iKirkwnnl,  and  eounter-extrn.-Ion  made 
on  the  iwlvis.  It  is  recommended  also  that  in  dislocation  liaokward 
ihc  [Niticnt  should  Iw  enoouraecd  to  make  full  inspirations. 

AIV>r  rcductitm  is  made  a  body  liandage,  or,  better,  a  brand  strip  of 
adhesive  plaster,  should  l>e  pluco<]  around  the  che.«t. 

Tn  rase  ot'  failure  to  reduce  by  these  or  oilier  simple  mean?,  report 
shiinUI  nut  Ik-  hud  to  cutting  o|>enitiana  unless  gnivc  indiculiuns  due  to 
pn^ssnre  uiKin  the  thoracic  organs  should  exist, 

P&tbolofical  DislocatioiLS.  To  the  three  example:^  of  this  kind  quoted 
bv  Malpiignr,  I^tumpville'  has  added  a  fourtli.  In  two, us  a  result  of 
frtHpieiit  pn-ssure  .igninst  the  sternum,  displawment  took  phia*  iHitween 
iht*  first  two  pitH-es,  one  angular  with  projection  of  the  upijcr  iilge  of 
(he  Mocnnd  piece,  the  other  of  the  aectHiu  behind  the  first,     in  tlie  third 

■  fltetter:  Onm|M<Dd  Tan  den  Lu s»tiun«ii,  18m,  p.  18. 

<  Bournevillc  :   Rnll.  dc  Ik  Hoc.  AuataiolqBe,  ISlXI,  vol.  SIT.  p.  && 
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com;  the  body  of  the  sternum  and  the  coimet'tcd  costal  rartllageii  cnuhl 
be  |irc.sf*e<I  b:K'k  to  a  deptli  uf  twn  inc}ie.«.  In  Bimmeville'rt  there  wna 
tnl>t*rrMilftr  FiMppunitinn  :it  the  jtiniHion  of  the  first  two  pieres,  witU 
alight  displai-enieut  of  the  !^e(M>nd  forward. 

DislocatioD  of  the  Ensiform  Process. 

Of  this  injury,  referred  to  by  maoy  of  the  curlier  writers  sb  a  inm*- 
sibilitv,  only  five*  or  six  more  or  less  wcll-iutthentimti'f]  rtife?*  are  i>n 
reconi.  They  arc  thone  of  Miirtin  and  HillanI  i|Uote4l  by  ^(alpii^iif, 
Folaillon,'  Gallcz  quoted  by  Servier.  and  HamiltoD.'  In  addition  may 
be  nientioned  the  refereuee  nmde  by  Malgai^iie  to  an  cxuniple  obwrviil 
In  a  new-l>orn  <'hil<l  by  S'ger,  and  that  to  one  similar  to  I'olaillon'c) 
f|Uote<I  by  Maurioean  in  ihe  disen.**sion  nn  his  caw. 

Folaitlon's  patient  wa$  a  woman  thirty-five  years  old,  and  her  injary 
WH8  eauM-d  ap|ian'ntly  by  tig-ht  laeing  to  cnneeal  the  enlargement  of 

firejjnanfv  ;  si'I  tlie  others  were  male^,  and  their  injuries  wore  euused 
\y  blows  reeeive<l  ujwn  the  epigastrium  ;   their  ageti  were  eighteen, 
nin('liH?n,-twenty-eiglit,  and  fifry-thrt!e  years. 

No  auto]i^y  wa^t  liad  in  any  ca^e,  and  in  I'olaillon's  alone  is  the  eon- 
dition  described  witli  sufficient  detail  to  make  it  reasonably  eerlain  that 
the  He|>arHtion  took  place  at  the  line  of  union  l>etwet>n  tlie  prort^s  and 
the  body  of  the  gtenumi  ;  the  others  may  have  lieen  fnu'tures  of  the 

Iirocess  itself.  In  Polaillon's  tlie  base  of  the  process  was  di.-jilaciHl 
)ai-kward,and  the  |M»iut  hsiked  Win-elly  forward.  In  Hamilton  s,  first 
}*een  by  him  tweh-e  years  af\er  the  accident,  the  cnrtilajrc  was  "  Iwnt 
at  right  angles  with  the  sternum,  poiuting  directly  towani  tlie  sitine." 
In  the  other  rases  tlie  character  of  the  <li»plat^ment  U  not  fully  di>- 
acribetl,  but  apparently  the  apex  of  (he  procciw  wms  directed  haokwanl 
in  most. 

In  three  eases  the  most  pniniincnt  symptom  wa.s  fH-rsistent  vomiting, 
which  in  one  (Hamilton's)  rcourre<l  ever)'  five  or  six  days  fur  two 
yeoraantl  theneeaM>d  spontamtonsly,  inanothcriMartin)  it  was  relieved 
or  ^frasping  the  process  with  the  fingers  ami  drawing  it  for^vprd  into 
place,  an<l  in  a  third  (Rillnnl),  af^er  it  had  lasted  u  month  and  tlireut- 
cnrd  to  prove  fatal,  it  was  i-elieved  by  drawing  the  prtK-ew*  hjr«anl  by 
mcimsoi  a  blunt  hook  intHsIurcd  below  it  lliniugh  an  incision.  Polail- 
lon's  patient  suffcreil  sharp  |tain,  which  was  excited  by  the  pressnn*  of 
the  clothing  and  the  ingestion  of  food,  and  wa3  extremely  severe  during 
delivery  ;  reduction  was  impossible,  and  after  a  time  the  inconveniyiiet; 
eansed  by  it  t!ease<l.  In  flallez's  casi>  the  prominence  could  be  reducf^l 
and  reproduced  with  a  click  by  manipulation  ;  the  patient  sufTeret)  mdy 
IikmI  (lain  and  ^^as  promptly  cured  by  reduction  muiiitaiufil  by  the 
aiil  of  a  small  compress  fixed  over  the  process  by  mean.s  of  adhesive 
plaitter. 

'  PatailloD:  Bali,  de  la  8or.  dr  rhininciv.  l*^T7,  \*.  B. 

>  HmUtoa:  Fnct^rw  bikI  DiHltK-dlkin^.  tttli  ml.,  p.  1h2,    The  koooaot  Imtiw  it  nam. 
talD  wb«lli«r  tbii  waa  de«aied  »  fncturu  or  %  dulocmtioo. 


CHAPTER  XL. 


DISLOCATIONS  OF  THE  UIBS   AND  THK   COSTAL  CARTILAGES 

ITsiiKU  this  title  are  inclndecl  HislfH^tion  of  the  ribn  nt  thpir  jiinrtinn 
with  the  vortt-bne,  of  the  ribs  from  the  costal  cnrtihijje.s  of  the  i-nrti- 
lagt's  from  tht*  HUTiiiinit  and  of  tbe  ciirlilagt-s  of  wmie  of  the  lower  ribs 
from  one  another. 

The  heu»l  of  eaeli  rib  articiilatetf  with  tbe  bndiep  of  one  or  two  ver- 
tcbrw  by  a  true  joint  couUiiiiing  one  or  two  synovial  ijauu  ami  strength- 
ened by  firm  lig:inH>ntd ;  tbe  tultcn'le  and  neck  of  each  rib,  except  the 
eleventh  and  twelfth,  ;ire  united  to  t\w  (ninsverse  pntress  of  tbe  cnrre- 
s{Kmdin};  vertebra  by  a  synoviiil  joint  ami  lipnneiits  and  to  the  trans- 
verse process  nf  the  vertebni  next  alwtve  by  a  longer  ligament.  The 
union  betM-eeu  ei»eh  rib  and  its  cfj^tal  cftrtilai!;e  is  direct,  without  a 
synovial  Kae,  and  is  i)tn-u^tbene<l  on  the  anterior  surface  by  tbe  ]K.-nas- 
tenm.  Tbeartienlatioms  lietween  tbe  coital  eartilageBand  the  >iternum 
are,  with  the  exception  of  the  first,  tme  synovia!  joims,  sometimett 
double,  furnMnideil  by  a  ejip-mlc  which  i*-  strengthened  in  front  and 
Irehind  t<»  form  thi!  anterior  anil  pttsterior  ligamentK.  The  «eveiith  rib 
\s  the  lowest  that  articulates  with  tbe  t^temum.  Tbe  Kfth,  sixth, 
seventh,  eigblli,  and  ninth  custal  enrtilages  are  unitetl  with  one  aootlier 
for  a  short  distance  nn  tlieir  wmtiguons  margins  by  tnie  synovial  joints 
fonnwl  by  slight  pixijections  on  their  margins  and  burmiinded  by 
eajMules  which  iirc  strengthened  by  fibres  derived  from  the  unteriur 
interooHtul  aponenroscH. 

Dislocation  of  the  Head  of  the  Rib.     (Luxatio  Coato-rertebralis.) 

Tlie  fint  recordtn]  cafH>,  and  tluit  a  doubtful  one,  tran  reported  in 
]75<t  to  the  AcocUroie  de  Chinirgie  by  Buttet,  His  {uitient  wa8  a 
niau  fifty-five  years  old  who  bail  been  run  over  by  a  wag"<n  ;  be  was  eo 
fat  and  the  rtwelling  wn*  so  gr<^t  that  the  outlines  of  \Uv  ribs  could 
not  be  traced,  and  the  diiignosis  wa»  tNise^l  on  the  fart  that  whi-ii  ])ress- 
ure  wns  made  upon  the  front  of  the  chest  the  tuixth  rib  ou  tbe  right  side 
could  be  felt  to  move  with  a  vcri*  distinct,  autUble  click  which,  nion-over, 
was  repniducotl  whenever  tbe  patient  m:ule  a  movement  of  his  trimk. 

The  uext  i5it*o  w-is  Hankd'si'  in  Ifi^M  :  n  young  man  fell  into  a  day- 
pit  and  received  an  injur)-  in  the  lower  dorsal  region  ;  he  <lied  on  the 
nileenth  <Liy,  and  the  autonf,y  Hhoweil  fractures  of  the  eleventh  <Iorsal 
vertebni  and  of  the  twelftli  rib  on  each  (title  and  a  dislmration  uf  the 
eleventh  left  rib. 

Paring  the  next  following  s\x  years  six  ad<litional  case*  were  re- 
purlcd,  and  tbe  list  has  not  pince  been  addi-d  to  except  by  Webster'a 

1  Uwkol:  tiuetu  H6dkaltt,  1934,  ^  197. 
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aifie,  the  date  of  occurrence  of  wltioh  is  not  Icnowu  but  is  pmbably 

rlier  tlmn  timt  oi'  the  others,  uiul  Iiy  Quint.' 

In  all  but  one  of  (he  nine  (^Kfunetly)  tho  tNinditinu  vran  sboirn  by 
autopsy.  The  causes  wore  extrpnw  violence,  falls  or  blowR,  and  in 
oue  a  guuHhot  wound.  The  ribs  disKicatcd  were  the  first,  fourth, 
HJxth  or  eighth,  and  tenth  once  each  ;  suveuth,  eleventh,  and  twelftli 
twice  each ;  in  one  case  the  right  eleventh  and  twelfth  and  (he  leH 
eleventh.  lu  Iwii  ca.-w's*  the  ocirn'H|>ondiug  vertebra  wat*  bntken,  and  m 
four  oue  or  more  adjoiniug  ribs  were  bniken.  With  one  exe«'p!iiui  the 
jMitlcntj^  diwl  promptly  or  within  a  few  days  in  conscipicnee  of  OKst*- 
eiated  injuries.  Tlie  exe*'ptiuu  was  \N'el»sterV ;  in  bin  the  head  of  tho 
seventh  rib  was  fonnd  miitwl  with  the  front  jiart  nf  the  vertebra,  hav- 
ing l)een  displaeed,  it  was  thought,  in  a  fall  fnini  a  horw  sovernl  years 
before ;  the  injury  was  thought  at  the  time  to  be  a  fracture  of  a  rib. 


Separation  of  the  Bibs  from  the  Costal  Cartilages. 
(Ltizatio  Chondro-costalis.) 

Of  this  injury  there  are  (inly  eight,  j>ihi.-(tbly  nine,  exaraplett  on 
reeonl,  and  in  only  one  of  thet>e  wii.>  (lit-  oonilition  dcmonstra(ed  by 
aiKupsy.  Of  the  lattt-r  our  oidy  km)wledge  is  through  the  dehoriptiuii 
of  the  H|)ecin]en  jircHeuttHl  without  history  to  liie  Soci^t6  Auatoiniqne 
by  Carbonell.'  It  shi)W(Hl  h  se|uiration  of*  the  second,  third,  and  fourth 
uirtilages  fnmi  the  ribs,  with  frueture  of  the  o>sificd  union  between 
the  Jirst  rib  and  the  sleniuni  and  of  the  fifth  oistal  cartilage  one  eeuti- 
nietn*  fmm  its  outer  end  ;  all  five  ribs  were  also  broken  at  their  anglo9|j 
and  tlie  right  bronchus  was  toni  away  from  the  trachea. 

The  otlH*r  cases  are  tliosc  of  ChauHeier,'  Bell,*  Bouiwun,*  I)e  Kiui|>e,* 
Bnidley,^  Htinistm,"  and  R.  F.  Curtis.' 

Jn  four  of  the  cases  the  patient  had  been  crushed  between  a  moving 
NnIv  and  a  wall  ;  in  two  the  cause  was  a  blow  u|iou  the  front  of  the 
chest ;  in  one  the  ^wtiont  had  long  suflorc<l  with  a  cough  and  had 
thereby  nn»<lnce<l  a  hernia  of  the  lung  U'tween  the  eightli  and  ninth 
ribs  on  tiie  left  side  ami  another  l>etween  the  seventh  and  eighth  riUs 
on  tl)C  right  side  at  the  level  of  their  junction  with  tho  cartilages 
accouipanied  by  a  se]>aration  between  the  si'venth  nb  and  its  cartilage 
on  the  right,  and  lielween   the  I'igbth  and  its  i^rlilage  on  the  left ;  at 

?h  of  these  points  the  rib  was  movable  witli  crepitus. 

In  liell's  ease  the  ends  of  all  the  rilw  ou  both  side*  projected  dit«- 
timitly  at  their  junr(ion  with  the  cartilages  ;  in  the  others  the  displwe- 
ment  of  the  end  of  the  rib  Mas  in  s<*me  forward,  in  sump  liaekwarH. 
In  IJradley's  all  the  ribs  from  the  first  to  the  sixth  were  depn-isril  ;  in 

MVrtiHiler,  TooptT  on  nutoattinim  kdiI  Fnu-tnnw.  Am.  wI.,  1M4.  |i  ir<<> .  tfatutlrl.  IluK. 
(le  Ia8<ir.  Aiiitttiiiiiqno.  1H39,  vftl.  xIt.  p.  lOI:  Alcock,  2  cmm.  LondoD  Mcliail  liau-llii, 
ncts^ad,  vul.  a.  T>p.  .VO  and  .Vr7;  KBanedy,  Donn«,  ud  FIiin«cmDe,  OiitiKrt  Mivhml  Cmn. 
Frtintftrraud  Man-b,  1841,  abtfUacU  la  GubM*  lUd.,  IMl,  p.  <I10:  and  <^iltit.  (laU. 
JIM.  du  Nor*t .  Juii.',  IWSS. 

•  (UrtH.iidl  -   Itnll.  dp  !■  Hi>o.  Aiifttnniiiiae.  IMG,  p.  17. 

*  ChHiiniiir  :  UnU.  de  la  Ku-iilU.  ISU.  p.  SO. 

•  IVll:  Htirsinil  IriMrrvNliuiiii.  WIT.  p.  171. 

*  lloaiMon  ;  <tiirtt,  Im-.  ril.,  v«t.  il.  p.  H&X.        *  litr  Rinipo:  Om.  dm  Hfip.,  U6ft  p.  181 
>  KnMlIrr  ;   Mrillcal  Itr^ird.  AtiRtist  Mi.  \>^> 

"  Stioiion  :  Now  York  Mwliml  J<^t>rti«,l.  March  I,  IHSDl  "  a  P.  CUrtb :  IbU. 
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mine  the  Heoond  rih  wa^  diKlotatiMl  hnrkwanl  from  it^  cartilagf!,  ancl 
tJio  rartilajfcs  »if  the  third  to  the  sixth  forwanl  friuii  tiic  stcrmini.  In 
A>iii:^son*!?  und  IV  KinipeV  the  fourth  and  Htlh  ribs  respectively  were 
difipluL'Cil  funt'ard. 

Thp  [KK.-4ihli>  ninth  case  is  Mont^^ia's,'  a  soparation  of  the  second 
and  third  costal  cartilages  in  u  vcrj*  cinaciatud  man  seventy  y<'arw  nld, 
in  ennsef|nenoe  of  a  violent  attack  of  coupliing.  t.turlt  (lays  :  "  Mnn- 
leggia  declares  oxprcrisly  that  it  was  not  a  fruelurc  of  the  cartilaf^e  hnt 
^  eetMUmtion  of  the  epiphyiti»/'  by  which  must  be  mettut  Ji  Be|iunition 
«t  the  oosto-ohomlral  jnnetion. 

The  injurv  is  so  clasely  allied  to  frnctum  of  the  cartilages  that  the 
reader  is  relerred  for  other  details  U*  Chapter  XVJ. 


Dislocation  of  the  Costal  Cartilages  from  the  Stemtun. 
iLuxatio  Chondro-stemalis.) 

Of  this  injnry  there  are  fourteen  recorded  examples:  Itnviitou^ 
Mamu>tti,  Monte)q;ia.  and  Ik'll,  quoted  by  Malgaig^ne ;  (*o<>p<rr,' 
Klaj^/  Wolfenintein/  (iross,*  Bennett,*  Mnlvany,'  Blodgett,  two  cases," 
Sfouer,'auJ  mine  (pioted  in  the  preceding  siection.  There  are,  in  addi- 
tion, one  or  two  cwv^s,  elsewhere  referred  to  (sw  (^liapter  XXXIX.), 
in  whieh  separation  of  the  first  and  j*efv)nd  pieces  of  the  siernuni  has 
been  accompanied  by  complete  separation  of  the  second  costal  cartilage 
from  the  sternum  on  (Uie  or  Utth  sides. 

In  tUrw  of  the  wises  (Bell,  <.'oo|mt,  ami  Blodgett's  second)  the  cause 
ap)>ears  to  have  Ix-en  tnicliun  exerteil  through  the  pectorjlis  major,  in 
hwini^in^  diinih-bells,  kne:iding  ltre:Hl,  and  exrreisin^  on  ]Kirallel  bars; 
ant!  possibly  the  rsnise  was  the  same  in  Blmlgrtt's  first  ca-ie,  in  whieh 
■  man  while  currying  a  piano  made  a  violent  eiTort  to  prevent  its  fall. 
Ill  four  othcn^  the  e:iu.se  was  a  fall  or  compression  of  the  che&t;  in  tlie 
remainder  it  is  nnnt^inleil  or  iibscnre. 

The  fourth  <iirtilaj»e  wa.s  dis])laced  singly  forwanl  in  three  cases, 
forwanl  in  otn»l>in:iti«in  with  the  fiflh  and  sixth  in  two,  and  bjiekward 
with  the  second  and  thini  in  one;  the  thini  singly,  the  fifth  anil  sixth 
logeilier,  and  the  fifth,  sixth,  and  seventh  together  were  displaced  for- 
wanl in  two  (sses,  the  tliinl  to  the  sixth  forward  in  one,  and  the  firxt 
and  second  were  tojjeiher  displaee^l  forwanl  and  outward  onee  (  RIikI- 
jrett's  first).  In  two  ca^s  it  is  not  stnted  which  cartilage  was  dis- 
plaeed,  nor  in  what  dirc?etion. 

The  oidy  Biit/))isy  was  in  Bennett's  case.  The  patient  was  a  woman 
alioiit  fifty-six  years  old  who  had  been  nin  over  by  a  i-art  and  dietl  a 
few  days  later  of  pleurisy  and  pneumonia.  The  Ihinl  c-nrtilage  rm 
the  left  side  was  <lispla(HKi  forwanl,  and  ther<*  was  alstt  frnetiirc  of  tlie 


Jjoc.  pit,,  vol.  ii-  p.  350  •  CiHiprr:   Ijuc  HI.,  p.  ■151. 

Ngrtltwnnlorii  Mcditvl  »nd  Surgiml  JannikJ.  AuenM,  IHTI,  <(*>'>t<'d  I'T  Uroi- 


>  Oorlt 

(I  ton. 

•  Wi>irrii«L<>in     .MtfC,  Wkniirr  nir«).  YAg..  IS73,  No.  44,  qaoted  by  I'Dinaot. 
*llruur  Siirp'ry,  (tth  nl.,  vol.  I.  |>,  MXt- 

•  Ronnvtl :  l>ubliii  Jnuninl  (if  tltt-  Hrdksl  SdcDOM,  1R«9.  t.  p.  Ml. 
'  Mnlvmnv  :  I^ni.-><t.  l>«<i.  i.  p.  4;r;, 

•  BMitrU;  New  York  MtMli>«l  Joarnnl.  18KI,  vol.  zxxvUl.p.  31. 
"Htoaor:  The  Vhjwc  sod  Snrg..  OcUibcr.  ie». 


526 


DISLfX:ATIOS& 


seconi),  tliirfl,  fmirtti,  nni)  Hfth  rib<(  nn  the  same  side,  mid  nf  th**  !«€kiimI 
tn  the  ninth  ribs  on  the  right  nidt:.  The  perichDiHlrium  with  (he 
attached  lijranicnt.s  M'iLs.>(ti'i|)[H.><l  citaiii  ofl'  The  illshK-iitiMn  vra^  ntliiccil 
hy  clin?ct  prp**«rp  nn*!  did  not  iwiir ;  it  nnwt  be  mncmlMTcil,  however, 
in  eonneetinn  with  ihii«,  tbnt  the  curri-^iiomliiig  rib  wus  bruken. 

In  the-  i^ingte  (au^e  of  backward  dislocation  (Mulvanv)  ihp  |iationt 
wat  a  boy  fifttt-n  year*  old,  wht)  whih-  >teerin(;  a  ship  in  a  hi-nvy  st>>rni 
wan  thniwn  violently  arn)**  tlie  «Ie<'k  by  a  wave  and  strurk  iiiM>n  the 
bdck  of  hilt  \ei\  tthouhlcr  ngninfct  the  dtH*k-hoii>te.     The  ^oconu»  third. 

Fio.  in. 


nUliN-Mlun  ftin>W(1  of  UteUilnl  til  thvalxth  nuMn:  <  uri: 

rib  bttrkwHrd. 


•K'-i  tntm  Uw  flaniuiii,  ud  ut  Ui«  Rrsi 


nnd  fourth  h'tt  isirtilii^es  weix*  dir'nbieed  tKU'kwanl  bt-hintl  the  yl<*rnum. 
and  the  Htcriial  end  of  the  right  ebivielu  was  diiilocaleil  forwunl. 
({eduction  coultl  be  effected  by  drawing  the  shouIdc^^  backward,  but 
the  di.iplatx'nieiit  iinniedintely  n><>iirred  when  tlie  tnielion  MtL>M>il.  Tlie 
|Nitienl  waft  kept  njKtn  liis  Uiek  for  eigliteen  days,  and  the  <lefonnity 
wiM  tlien  foiitid  to  luive  Ihmmi  niueh  diniiniNheil.  In  two  uioiiUif  hu 
was  again  at  work. 

LTHiinlly  tliere  has  tn-en  sharp  h»cal  [ttin  at  the  moment  of  the  ncet- 
dent,  HubMipieutly  excelled  by  niovemenls  of  the  tlionix  and  by  h>cal 
pre^Mure.     In  oiiertij*e(MnIvany|  I  here  wa-  «Iigbt  i-eciirn-nl  bafnioptycis, 

'i'he  ree<ignitinn  of  the  injury  ap|»enrs  nlwnyd  to  have  bc<m  eaqr,  hy 
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attention  to  the  difference  in  level  between  the  cartilage  and  the 
sternum.  In  only  one  case  (Wolfenstein)  was  it  mistaken  for  a  local 
inflammation. 

Reduction  of  the  forward  dislocations  was  in  every  case  easily  effected 
by  direct  pressure,  but  the  tendency  to  recurrence  was  marked. 

The  best  treatment  would  appear  to  be  the  application  over  the  dis- 
pUiced  cartilage  and  around  the  chest  of  a  broad  strip  of  adhesive 
plaster,  as  in  fracture  of  a  rib,  making  special  local  pressure,  if  neces- 
sary, with  a  compress.     Possibly  a  truss  could  be  used  with  advantage. 

Didocation  of  One  Outilaife  upon  Another. 
(Lnxatio  Ohondro-chondnlifl.) 

Malgaigne  collected  three  supposed  cases,  one  of  which  came  under 
his  own  observation.  I  think  they  should  rather  be  classed  as  dislo- 
cations of  the  ribs  from  the  cartilages,  or  of  the  cartilages  from  the 
sternum,  althougli  there  was  also  displacement  above  or  below  the  level 
of  the  adjoining  ribi*. 

In  the  following  two  the  character  of  the  lesion  is  more  apparent : 

Hochenze^  *  presented  to  the  Gesellschaft  der  Aertze  in  Vienna  a 
patient  thirty  years  old,  who  in  a  fall  broke  the  bond  between  the 
seventh  and  eighth  ribs.  A  year  later  after  a  fit  of  coughing  he  felt 
something  give  away  in  his  side  and  found  a  wide  space  between  those 
ribs. 

.\nnis'  found  in  a  man  fifty  years  old  a  dislocation  forward  of  the 
seventli  cartilage  from  the  eighth  ;  it  could  be  reduced  by  pressure,  but 
immediately  recurred.     The  injury  was  caused  by  a  fall  backward. 

t  Hoefaenzegit:  Hedinl  Pren  «nd  CireoUtf,  Dec.  17, 1600. 
*  Annis:  Osz.  Hebdom.,  H»rch  13, 1898. 


CHAPTER  XLI. 

DISLOCATIONS  OF  THE  CLAVICLE. 

Of  tbe  Sternal    End:  Forwanl,    backward,   upward — Of  the  Acromial   £od: 
Hupra-acromial,  Hubacroiuial,  Hubcoracoid — Simultaneous  of  Uolh  Knd& 

Of  all  HiHlwtfltions  altoiit  •)  f)er  cent,  are  of  the  clavicle,  thi)Ae  of  iht- 
acromial  arc  five  times  as  frcijuent  as  lluisc  of  the  sternal  eml.  Th«? 
perifMl  «f  gn-ati'st  fn^jiienfy  apiM>ur»  Iti  be  between  tiie  Lliirtielii  iim\ 
Hftietli  years,  and  diirinf^  it  tiie  injury  is  almost  wholly  eimtined  tu 
ni:lti.-s. 

The  dt!«]ficatiaii  may  be  of  eitlier  euil  or  of  Utth,  and  occaiionaltj 
both  elaviclets  have  been  iiimultaneouslv  dislocated. 


].  DISLOCATIONS  OF  TH£  8TEKNAL  END  OF  THE  CLAVICLE. 

Anatomy.  The  stemnl  end  of  the  chtviole  is  so  niuirh  lurjrcr  than 
the  clavicular  notch  of  the  bleniuiu  with  which  it  articulates  that  it 
projects  above  It  and  in  fnint  aiul  behintl.  The  articular  .lurfiices  are 
separated  from  each  other  by  on  intorposetl  tibro-canilaginons  di-^k,  or 

memscus,  which  is  mcn^t  strongly  at- 
l-'ia  272.  tached  alw>ve  to  the  upper  cd^-  of 

the  end  of  the  clavicle,  and  1h>1o\v 
to  the  cnrtiiagc  of  the  fir*r  rib.  On 
each  hide  of  it  is  u  eynoviiil  cavity. 
I'hc  ligiimentA  of  the  joint  are  the 
interclavicular,  ("osto-clavicular,  and 
the  anterior  and  |«witcrior  stemo- 
clavicidar.  The  inten-lavicidar  liga- 
ment extends  acro««a  from  the  upper 
edge  of  the  end  of  one  clavicle  to  tnat 
of  the  other  above  the  interclavicular 
notch  of  the  sternum,  sending  bun- 
dles of  fibres  into  the  meniwus  and 
to  the  top  of  the  sternnm.  The  costo- 
clavicular ligament  extends  fn>m  the 
sternal  cnil  of  the  first  rib  upward 
and  outwani  to  ilie  under  surface  of  the  clavicle  a-<  far  us  to  the  sul>- 
clavian  vein,  partly  -<nrrounding  the  inner  end  of  the  snlK-lavitis  mi 
dc  but  lying  mainly  btliind  it.  It  sometimes  contains  within  itself  «' 
bursa  of  considerable  siw.  The  anterior  and  p>sterior  stemo-cL-ivicular 
li^inientM  cover  the  joint  in  front  and  behind  respectively,  mainly  coo- 
atituting  its  capsule.     They  are  ^hort  and  <juite  tcnae. 


Fmnlal  wrtloa  thrcmtfJi  ttM  kUnw-cblT- 
Irnlu-  >olni.  A.  rbombold  or  owto-cUv- 
louUr  llsKineni:  A.  uipn[*riu :  C.  Inter- 
rUvk'nlu  llfBinetit.    (IlKyLE.) 
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Motion  ifl  poflhible  almiit  all  the  axes  to  this  extent,  that  the  acnmiial 
end  of  the  Iwne  cjin  Ik*  nuule  to  descrilw  a  cirole  which  is  the  base  of 
a  miio  liaviug  uii  iiuglc  of  (iO  degrees  at  its  a[)ex  in  the  JoinU  Mnve- 
tiient  i»f  the  :^lir>ti[der  duwnwani  and  backward  \h  arretted  bv  cimtuc:t 
of  the  clavicle  with  the  (irst  rib,  and  if  then  (^tntinueil  this  [loint  of 
ountact  becomes  the  centre  of  nuttinn^  or  the  fulortim,  and  the  steruul 
end  of  the  clavicle  is  forced  tipwanl  or  forwani  out  of  \X»  place,  and 
a  diinlocation  is  produced. 

Vuieties.  Tlie  dislot^ition  nmy  be  complete  or  incomplete,  upwani, 
forwani,  or  Ijackwanl  ;  and  when  complete  it  \a  Hf*iially  alsn  inward, 
towiird  the  median  line,  and  when  complete  forward  or  bnckwartl  it  is 
usually  al»ii  dowuwartl.  IVs^sibly  a  ^>parate  claub  of  dislocations, 
npwanl  and  outward,  should  he  made  of  ?<uch  cases  as  thotte  of  Stokes 
{f'uir  infrn\  in  which  the  cause  is  the  prolongctl  action  of  tlie  steruo- 
cleidu-nmsloid  muscle  in  forced  inspiration. 

Dislocation  Forward.    (Loxatio  01aricul»  Pree&temalis.) 

This  is  the  most  common  fonn,  and  is  usu:dly  caustxl  bv  tlie  shoulder 
beinjj  forced  hackwani,  or  iMiokwanl  and  downward.  The  means  by 
wliich  thii^  movement  Xxas  been  produced  are  various;  in  Home  coM^ii  it 
has  been  a  fall  uiH>n  the  {xtint  of  tlie  shoulder  or  upon  tliecxlundeil 
hnnd  ;  in  otliern,  tlie  pr&wure  of  some  heavy  object  upon  the  frrjnt  of 
the  shoulder  when  the  l»xly  was  supine,  as  the  wheel  of  a  wagun  or  the 
fiH)t  of  a  hor^C' ;  in  others,  a^aiu,  by  the  sudden  Mlippin>r  of  a  heavy 
burden  carrie<l  upon  the  back  by  fitraps  i)a.s.sing  annmd  the  shoulders. 

Richeraiid '  re)M)rt4tl  a  caw  in  which  it  was  cau^ted  iu  a  girl  twenty 
years  old  by  the  ionMble  itpproxiniatinn  of  her  elbows  behiml  her  back, 
and  Boyer  another  in  which  the  (Uioulder*  were  drawn  bai>k  to  jfive  the 
]uitient,  a  youn^;  ^irl,  a  more  erect  and  j>racet*ul  earrifijre.  In  like  man- 
ner, it  ha«  Uvn  caused  by  the  voluntjiry  throwing  back  of  the  shoulders, 
OA  in  Roldiern  at  drill,  and  in  one  cnne.  B:tnlenh«-uer,'  by  the  invotun- 
tarv  effort  made  to  prevent  the  full  of  a  bunlen  carried  uynm  the  head. 

In  all  of  th(!!ie  the  mechauisni  is  the  mme :  the  <»nter  end  of  tlie 
clavicle  ts  carrie<i  back  to  the  limit  of  the  normal  mnpe  nf  motion,  and 
then  it  either  lind<i  a  new  centre  of  motion  at  the  p<>int  at  which  it 
comes  into  oontatTt  willi  the  Hrst  rib,  in  con-etpience  <tf  which  the 
inner  end  \a  carrietl  forward  if  the  movement  i«  pndon^red,  or  the  ante- 
rior stcrno-clavicular  ligament  is  put  upon  the  stretch  and  ruptured, 
and  then  dishx.'ution  takes  plwe. 

In  a  few  caises  it  has  l>een  p:nidnally  proiluced,  apiKirently  by  n-lax- 
Olinn  nf  the  lignmenl*  ilut-  to  n-peatol  bliplit  .-^tniin,  thr  difiUH-ation  then 
iM-t-urriug  wlieticver  thearm  was  ruif-iil  and  being  sjjonlanconsly  rc<lured 
when  it  was  lowered.  In  one  of  my  ea»es  lK>lh  clavicles  were  tIniH 
affected.  The  sunn*  condition  of  easy  recurrence  and  reiluction  nmy 
follow  a  primary  iniunmtie  dislocation. 

In  a  few  canes  the  disliKntion  has  iM'eii  caufy'd  by  the  presjture  of  an 
ancuinsm  at  thr  wha  of  tb>-  netk,  and  in  others*  by  prohmgeil,  forced, 


■  IU<di«raiid:  Qii(>l«x)  liy  poUillMi.  Ux,  rll.  p.  T2». 

*  BMrdvolieovr:  lleatM-hc  ('hinincks  l>[cf.  SS.  •.  p.  AT. 

■  Sttdiw:  DabllD  HctlirMi  JtKinikJ.  \K&.  vnl.  xHl.  p.  45B. 
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inspiralnrv  efforl^^.  In  tint  latter  (two  cokph)  tlic  rIiHl<>cationN  a|i|K>nr  t4> 
liave  bei'n  primarily  11))%™!^,  aii<l  the  displnocmeiit  furwartl  to  liuvc 
Ixi'ti  ttie  cousc<|U('nccr  uf  tlio  clungatiuu  of  the  ligHiucnt^.  In  uuv  uf 
them  ImiIIi  clavicle?*  were  (lisliK-attHl. 

Oizin '  reporlwl  a  i-as*-  in  which  the  disloaitiun  was  jrrnihmllv  prr>- 
ducetl  in  a  boy  t'leven  years  old  who  wa-s  sulli-'rin^  i'nnti  I'ollV  ili?<*a.'<' 
of  the  dorsjil  spine  with  aiigiilur  defoniiitv  and  rutnM-tinn  of  the  vtnv- 
^iKindin^  side  of  the  chet>t,  and  who  imd  the  habit  nf  rf^itinir  un  Uia 
f*llHtws  in  IichI.  Cazin  thought  the  diKplacenipnt  wn^  due  to  the  dinii- 
niilinn  of  the  size  itf  the  upi)er  jmn  of  the  rhest,  not  to  the  force 
exerted  through  the  arm. 

Age.  AceuitJing  to  Jtardenheuer,  Ker^i«t«m  met  witli  a  cai^e  in  whiiJi 
tile  dislocation  was  pmchiced  in  a  child  during  delivery.  The  next 
earliest  age  at  which  the  injurv  hn?  been  reported  is  ten  months;  it 
Wiia  cuuiHfiJ  by  a  fall  fnini  beu.^ 

Patbolofy.  The  dihloc:iTi<»[i  may  Im*  cnniplcte  or  iiiC4)ini>lete  ;  in  the 
latter  form  the  p<wtcrior  jxirtion  of  the  articular  nnrfurt-  of  the  clavicle 
remains  in  o<iiituct  with  that  of  the  literuuni,  aiul  the  anterior  steruo- 
clavfculur  ligament  alone  i»  nii>ture<l.  In  the  fonnor  the  articular 
surfaces  are  «>mpletely  separaleJ,  and  the  |iosterior  edge  of  that  of  the 
clavicle  nrst.s  ti|H>n  the  front  of  the  sternum ;  unliiiarily  it  Hi's,  nearer 
the  nunlian  Hue  aiai  at  a  lower  level  than  that  of  it-*  normal  position,  the 
greatetit  recortled  displacements  being  one  nieiitioneil  by  Hichi-n»n<l, 
three  inches  downward,  an<l  one  rejjorled  by  JuukscI  ^  in  which  the  end 
of  the  clavicle  lay  n|>on  tlie  second  rib.  This  displacement  inwanl  or 
downward  or  in  both  dirc^'iinns  must  bu-  secondar}-  and  due  to  the 
action  (ff  the  weight  of  tlie  eorrt.'S[Hiudiiig  Hnib  ami  to  the  (rontnietion 
of  the  mu«'le,-4  \vliicl)  draw  the  slumlder  inwanl.  downward,  and  for- 
ward when  it  is  deprive*!  of  its  imnmil  ,sup|kiri.  in  the  same  manner 
and  for  the  same  rca.«ons  as  after  fractua*  of  the  clavicle.  The  opfxir- 
tunities  fur  post-niorlem  examination  have  l>een  su  few  that  a  iMi^itive 
acctmnt  of  tlie  condition  of  the  ligaments  cannot  be  given.  Tlial  the 
anterior  one  is  rnptunKi  cannot  be  doubtiKl,  and  it  i>>  probable  that  the 
pttsterior  one  alr^i  is  Inni,  although  in  some  cases  it  may  only  l>e  ti>m 
from  its  attachment  and  left  continuous  with  the  stripiMiUup  |K:rio^ 
ti-nm  <if  the  pOfiU;rior  surface  of  the  clavicle.  In  one  cum;  *  all  the  lign- 
ments  except  the  anterior  stemo-clavieular  an-  descrilMnl  as  intact ;  the 
meniscus  ai-eomjuinied  the  clavicle  and  was  partly  torn.  In  a  case 
re|Mirted  by  ('lo*iuet*  there  was  found  at  tlk.*  autopsy  instead  of  ruptnn- 
of  the  [Kmtcrior  ligament  a  fracture  that  split  the  (-nd  of  the  clavtch? 
into  two  parts,  the  |Kwterior  one  of  whicli  rcmainwl  in  pla<v,  while  the 
anterior  one,  continuous  with  the  shaft  of  the  bone  nno  cappo<l  by  ihv 
meniacns,  was  dislocated  furwanl.  WhetluTor  not  the  uieniseu*i  habit- 
ually accompanies  the  end  of  the  clavicle  in  itrt  displacement  is  not 
known. 

In  the  cases  in  which  the  dislocation  has  been  slowly  priMJuecd, 
•Stokcs'tt  and  prolwdily  lleiisingcr's,  the  ligaments  were  foumi  greatly 

>  Vtudit :  iU*  •l<<^  IIApilttui.  IST4.  vol.  xlvli.  p.  :*r7. 

■T.  K.  Wriyht:   tt<«lon  HedlnU  u»l  Surslml  Ji.unial.  IKMI,  vul  <-ii.  p  333. 

*  JfMUWrl:  0»r  Mf^li4«lc,  1R33.  p.  917.  *  Rtill.  Ac  U  Sor.  Aii»l<imii|iin.  IffiV,  p.  flOft., 

»C1oqa«|;  N«uvc»u  Joam.  de  M^d.,  1A80,  vol,  vti.p.84H,  tjuutod  by  PoUlllan. 
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(•Idii^^ateU  but  Ditt  t<irn.  Stukt^  doort  nnt  mention  the  (xMition  of  tite 
meniaoiift;  in  HeuMnKcr's  caae  it  uccoiu|tfLnu-il  ilie  clavicle. 

t>CMLsionullv  u  |Mrtiun  of  the  ttigc  of  tin;  arti(TuI:tr  fsurfafrf  of  tli«  ster- 
num or  of  tlie  rlavicle  hat*  Iiwh  brok(?n  ofl"  Tli«»  sternal  |Kirtion  of  the 
8t<Tnt>H',lci(Io-in!i.stoi(|  nmy  Ik'  piishef)  a-^idoor  even  torn  away  from  the 
sternum,  perha{»s  brin^^lu);  with  it  u  scale  of  )>uDe. 

Siniuliaiu»ous  dislrjcation  of  the  acromial  emi  {vitlc  injni)  and  frnc- 
ture  of  the  shaft  have  been  observed  as  complications ;  also  u  similar 
di)«location  of  tiie  oilier  clavicle. 

Symptoma.  The  princijml  phvf^eal  si^n  if  the  projection  of  the  end  of 
the  clavit'h-  and.  if  the  di'^loeatiou  i.s  eoinplele,  its  uir-plaivuteut  toward 
the  median  line  or  downward.     If  the  dislocation  is  iiK-ornplete  the 

rtnyection  cjin  I»e  made  to  di^ipjtear  by  pretwinj;  it  baekwanl,  but  it  la 
ikely  to  rcapp4'ar  when  the  pres}*ure  is  removed.  In  thee<unplete  dis- 
Incnlions  the  weight  if  the  limb,  if  unsupported,  tends  to  brin^  the 
i^honlder  nnirer  the  thitrax  anil  tlum  forces  the  end  of  the  clavicle 
inwuni  or  downwanl. 

The  other  symptoms  are  ttharp  local  pain,  which  abutcn  in  a  day  or 
tM'M,  depression  of  the  shoulder,  inclination  of  the  head  towani  the 
injured  side,  and  inability  l)i  rait*e  the  arm. 

The  local  swelling  may  lie  str  threat  as  lo  nubsk  tiie  |KMition  of  the 
bone,  and  if  crepiinn  should  be  present  the  injure  may  bo,  as  it  haa 
been,  misuikeu  ft>r  fracture.  Another  error  of  ilia^n<>^i^  ha*  been 
to  rnistiike  the  disloi-ate<l  i-uil  for  an  exiisiowis  ;  ami,  (H)»verBely,  hyper- 
tri^])hy  of  the  bone  has  been  mistaken  for  a  dishtcntion. 

Prognosis.  The  prc^nosis  is  tinfavornble  as  r^;anls  the  coniph^te 
correction  of  the  deformity,  but  favomlile  in  res|nTt  of  the  n^^itoration 
of  function.  In  almost  all  the  reported  r:ises  pr<»jection  of  the  end  of 
the  Ikjuc,  to  a  ^i^-rtler  or  less  extent,  hiv*  p«^r;*i6t4Hl,  hut  the  paiient-*  have 
botru  able  lo  xm^'.  the  arm  freely  and  with  n<>  sifOf*  of  Ions  of  ptiwcr, 
even  when  the  dislocation  hasj  remained  c«imptete.  In  some  the  con- 
dition rif ''habitual '*  or  "  reourreul '*  dislocation  etisnes,  the  Imnt 
^lipniu^  out  of  pla^-e  whenever  certain  niovement>>  of  the  arm  am 
made.     The  disritmfnrt  cause*!  thereby  may  be  very  great. 

Treatment.  Ifeiluction  ts  eOectt.'d  by  drawing  the  shoulder  outward 
and  ^lightlv  bai-kwani  and  making  pressure  backwartl  on  the  disloL<al(il 
end  after  it  luis  been  tinis  brought  opposite  the  joint.  Hamilton  failetl 
ill  two  eases  to  elfei^t  reduction,  but  I  have  met  with  no  other  reported 
failures.  The  reduction  is,  however,  the  least  [lurt  of  the  treatment ; 
(he  diffictiltv  is  tn  k«>p  the  Ixme  in  its  pht<!e.  The  anatomical  rela- 
tions and  the  mo«)e  of  prmluetion  suggest  that  this  wouhl  l>esi  l>e 
cfTretrd  bv  keeping  the  shoulder  well  forwnni  until  after  repjiir  of  (hi* 
torn  ligameuts  shall  have  (aken  placp,  ami  I  can  atTonnt  for  the  fail- 
ures under  this  plan,  which  was  retHiiiiiiienileil  by  Veliicau  ami  Mal- 
gnigne,  only  by  sup|M)sing  tlml  it  was  imt  pro|K-rly  carried  out.  I  have 
fouiul  it  easv  to  maintain  the  ]MisiTion  bv  a  Hgure~i>f-eight  iKindage  alK>ut 
both  sluMililers,  till'  turns  crtps.-itig  in  t'niiK  of  du-  cht^st,  an<)  also  by  a 
|>la-t*•r-^^f-pJlri^  dressing  almul  the  shtuilder  ami  cliest.  In  the  :-iiupler 
ca.H4>s  it  \>  siilHcient  to  immobilize  the  shoulder  without  drawing  it  fur- 
wanl,  and  to  prevent  the  elevation  of  the  arm. 
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Mnitldeii  iMiIa  of  leather,  p-iitfa-perchn,  or  planter  of  Paris  coverii 
the  eiul  of  the  bunc  itt]<)  the  a<ljoiuiii^  jMirt  unti  bold  in  place  by  hand^ 
agesnbuut  the  chest  have  given  guud  rc^ult^. 

Direct  preK)<ure,  usiiBlly  in  cfmjnnrtion  with  fixation  of  the  .ihoiiMcr, 
hn^  been  aj>plio(l  in  a  gi"e«t  variety  of  ways,  of  whieh  the  »iiuple«t, 
whieli  nmy  serve  also  il-^  the  tvjK*,  wa-s  that  eniploye<l  bv  Nf'hitun.  He 
n.se<I  un  mtlinarv  fprni^'-trti.-v-i^  plaeing^  one  of  its  pailt^  iiiwiii  the  stomal 
end  of  the  elaviele  and  the  other  lietweeu  the  shoulder-blitde<i,  and 
carrying  the  spring  under  llie  axilla  of  the  tininjnreil  side.  The  objec- 
tion to  the  use  of  presisnre  ari^^s  from  the  probability  of  irrttntin};  ibo 
ftkin  or  even  causing  a  ^tlough  nt  the  point  nt  whieh  it  h  upplieil. 
CVunbined  with  rest  in  b^^d  n|iou  the  batik  and  u  jjooil  |H)'4ifion  of  the 
nhonhler,  the  niainlenanee  of  the  prewnre  for  a  week  has  pnivrtl  KiifK- 
eient  to  prevent  recurrence,  although  not  entirely  to  overcome  the  pro- 
jection. 

In  a  rase  in  which  the  total  correction  of  the  dinnlaoeinent  Mould 
be  impftrtant.  the  ]uttient  shoidd  I>e  kept  in  bed  npon  the  back,  in  oMer 
^|  diiiii(ii>>li  the  tendency  to  ix^pnxbielion  of  the  deformity  creati-il  by 
the  wei^jht  of  the  »«lioulcler  when  the  body  is  erect,  an<l  frefpient  in^ieo- 
tion  ^houhl  be  made  to  determine  the  eftieiency  of  (he  n)ett*urt». 
Sliould  all  other  means  fail,  digital  pressure  might  Ik>  inninlatned 
for  a  week  or  leu  dayu.  The  dressings  should  be  worn  for  at  Ictt^t  a 
month, 

IltitiifHiil  or  rf<*«nr»i/  dislmiilion  has  been  sn«*e>sfully  treute*!  I>y 
proltinptnl  ret<-nlioii,  and  in  two  cases  by  myself  by  |>eri-arlienl:ir  inj<H^ 
tiong  of  alcohol ;  a  few  drops  of  alcohol  are  injeeto*!  with  n  liypodemiic 
nyringe  iul4i  the  tissues  in  front  of  and  below  the  joint,  and  the  unii 
imiuobtlize<I.  or,  ut  lea>it,  elevation  of  the  pIIhiw  is  uvoided.  In  one 
I'ase  T  mn<le  four  injoetions  at  intervals  of  about  a  week  ;  in  the  other 
one  injeelioii  was  snflieient. 

Dislocation  Backward.    (Luxatio  Olavicolae  RetroBternaliB.) 

This  disloratlon,  the  second  in  nnler  of  fmjuency  of  lhfiM>  of  the 
sternal  end,  mny  Ik-  produce*!  ilirfttii/,  by  a  fonv  acting  from  liefore 
luK'kward  u|Hin  the  end  of  the  bone,  or  hniirfci/tf,  by  a  force  that  prcwe?* 
the  shoulder  ft>rM'anl  and  inwanl.  The  latter  in  the  raun-  frei|ueut. 
In  the  few  re^'onh**!  eases  of  di.-.ltM'aiion  by  dire<*t  violence  ihe  cause  ha.i 
Ipceu  siieh  O-s  rt  fall  of  the  patient  turwani,  striking  upon  the  clavicle, 
or  the  fall  u|Rtn  litm  of  a  hlone.  or  the  iiuaMige  ac^o^^•  his  ehe*t  of  the 
whtH*l  of  a  wagon.  In  the  dislocationH  by  indirect  violence  the  patient 
has  commonly  been  caught  l>etwcen  two  bodien,  as  the  pole  of  a  wigon 
auil  a  wall,  or  the  side  uf  a  railway  ear  nnd  a  wall,  or  U'tween  two 
Uvits.  in  such  a  way  that  the  sbrailder  ban  been  preb»<(*<i  forwanl  and 
inwnrd. 

The  ilisltRmtioii  may  Ik?  coniplelo  or  incomplete. 

Pathology.  The  onlv  rewinieil  caws  in  which  ilinni  i^^[K■cliotl  of 
tlic  ptirls  has  lux-u  nuule  are  fhoae  of  Tyrrell-  und   IWnnett.'     In  the 

>  HtiRMiin  :  Nrw  Ynrk  Mrt\icm\  J<>tirti«l,  Nnvrmlxr  £1,  |Mfi. 
•  Trrrvll :  HI-  Thrnnwii  Hmpltal   Ki-porU.  IKW,  voL  1.  l>.  SKI. 
■  BcDnrtt :  Dabliii  Joam.  tfed.  Sdenea*.  I^«l,  ruJ.  Iiii.  |>-  U4. 
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former  a  compound  dislocation  was  caused  by  the  (wiitt  of  n  pirlcixe 
entering  Iwlow  iho  end  of  tlie  Ixiiie  ;  tl»o  (tcctonil's  tiiajnr  was  Cni-ly  luni 
fn>m  itri  attueliuictil  to  the  claviflf?,  but  in  all  pmbuhility  ibi^t  was 
mainly,  if  not  entirely,  the  result  of  a  direct  action  upon  it  of  the 
mint  of  the  pickaxe,  and  is  not  a  comninii  feature  of  ttie  dislotiiition. 
Tlip  nienis(;u:j  remained  uttacluHl  to  the  sternum,  and  tlie  end  of  tlic 
clavicle  cutikl  be  easily  fell  by  the  tinj^^-r  in  the  wound. 

In  the  scromi  ca-se  the  [latieiit  v,as  caught  iK'twii-n  a  wall  and  a  rail- 

[imy  car  and  rolhsl  along  for  some  <listance.     The  stenial  eiui  of  the 

ripht  clavicle,  aecom|ianied  by  the  meniscus,  was  di.sloaiti*d  liiirkwanl, 

and  the  cartilaKtM  uf  the  tir^t,  Hccoud^  tJiird,  ai>d  fourth  ribs  of  the  ^ulnle 

side  were  bri>ken. 

The  end  of  the  bone  is  dirnplacefl  inward  or  inward  and  downward, 
and  it  ini  generally  .state<I  tliat  it  lies  between  the  trucliea  and  the  stcrno- 
hvoid  and  sierno-thyroid  niuftrles,  but,  in  the  aliwnee  of  ilireci  proof 
of  thiis  I  am  dif^posed  tn  believe  nither  that  it  may  lie  l»etween  the 
latter  mHS>cle  and  ttie  sternum,  and  below  the  former,  fur,  it  will  Iw 
pcmemlMTed,  the  sterno-hyoid  ari«teg  in  part  fntni  the  [Kisten^ir  ligament 
of  the  joint  and  frequentlv  from  the  clavicle  it*^'if,  and  the  fsteniivtbyniid 
lie.-*  behind  the  other  and  has  it?*  orif^in  a.*:  low  even  lus  the  cartilage  of 
the  Aconnd  rib.  PoH-^iblv  the  difren>nce  notetl  iii  the  direi'titin  of  the 
displacement,  inward  in  some,  inwani  and  downwanl  in  others,  may 
dcjH'nd  u[Min  varyin|^  relation^*  between  the  boue  and  the^>  DJU.scle.-^, 

\Vh:ilover  the  relatione  between  these  piirl.s  may  be,  the  eiiti  of  the 
boue  frequently  presses  u\ntn  the  trachea  auil  thereby  cnuws  more  or 
iless  dyspnueci,  or  iiiMin  the  a's^iplisi^UK  and  causes  dy>ph:ijriji.  ()('  nix- 
tecn  cases  analyzed  by  FolaiUon*  dyt>pn4i!a  was  pre;*ent  in  six  and  dv»*- 
phai;ia  in  three.  The  venous  ci>r^8tion  of  the  face  and  neck  coexUting 
with  the  dyr>pna?a  hiL4  been  sonielinies  attributed  t<t  pressun>  u|Hm  the 
bmchio-ceplialir  vein,  but  although  the  region  into  which  thir  i-nd  of 
the  bone  i*;  di^placcfl  i?*  nrcupie<l  by  niii-^t  im{Hirtani  v{>sseU  anil  nerves, 
the  recorde*!  histories  do  not  .^how  tliat  thev  have  ever  lafu  neriou^ly 
d  u)Mm. 

Beside  the  complication  of  fracture  of  the  cartilage  of  the  first  four 
rilw  in  IJeunett'a  at**  meuliuncd  aliove,  frneture  of  the  tin-t  rib  luw  Ijeen 
not*'<l  in  a  c:i!*e  reiM»rte<l  by  Dr.  N.  C  Monfc:'  the  jKitieiti  wxs  a  jrirl 
ei>;ht  year*  old  who  had  l»een  run  over  by  a  wag»^n  and  bad  received  a 
diHlocriti'Ui  backward  of  (he  Hiemal  end  of  the  left  elavicle.  with  frae- 
turf^  of  the  first  rib.  an<l  a  di^hx^ition  "oiitwanl"  {f(»rw»rdY)  of  the 
BtemnI  end  of  the  rijfht  clavicle.  Apparently  the  wheel  bad  rnwsed 
the  loll  clavicle  and  i-liesl.  Then-  wa;*  great  dyspU'ca  uux\  marked 
vcHfrtm  conge>4tion  of  the  fan:  and  lUH^k  which  tlin:i[t|M>:inH)  on  reduelion 
of  the  disliM^tion.  'Hie  rhild  ree<>vere<l.  tieissler'  n-|>itrts  a  rase  in 
whieh  the  f-temal  vivU  nf  Ii4>tli  clavielcs  were  di.*.ltK*atcd  Iwickwanl  by  a 
fall  n|Hm  the  back  of  tb«'  head  and  slioulder'.    Kiilurtion  wan  inromplete. 

STTDptoms.  The  absence  of  the  end  of  the  clavicle  from  it*!  urticu- 
lalioti.  and  its  prwitioii  tN-hind  the  fileniuin  an*  rcoigni/jible  bv  insp-e- 
(loii  uutl  pal|Hiti4iii,  tlic  euuriM*  of  the  Imiic  cnu  be  mvh  and  felt  t4i  jHifW 
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iiiwani  Wliind  ita  iiurmul  |M>sitif>n,  and  the  <':ivity  and  liordor  of  tho 
articular  surface  of  the  sttrnum  t-an  Im-  traee<l  with  the  finger. 

The  shouhler  hangs  a  little  forward  and  nearer  the  chest ;  sharp  pain, 
increased  by  movements  of  the  arm  or  head,  is  felt  at  the  seat  of  tnjur^', 
but  usually  is  pnmipt  to  disapiwnr.  These  voluntary*  movements  are 
restrtctc<l  or  aboli-^hed  by  the  juiin. 

Disttirbanee  of  respiration  by  compression  of  the  trachea  has  been 
noted  in  only  about  one-third  of  the  eases,  and  may  he  slight  ur  ho 
severe  as  to  threaten  stiHbcation.  Ordinarily  it  lasts  for  only  a  short 
time,  even  if  the  dislocation  remains  unretluced. 

DitHculty  in  swallowing  has  been  less  fre<|uently  noted  than  dyiip- 
noea  (three  times  in  sixteen  cases). 

Prognosis.  The  pnignosis  is  favorable  as  regarfls  the  re-establish- 
nient  of  function  even  if  the  <lislocation  is  not  reduced,  and  reduction 
is,  as  a  rule,  easy,  and  retention  more  complete  than  after  dislocation 
forwani. 

Treatment.  Reduction  can  commonly  l>e  effected  by  drawing  tlie 
shoulder  outward  and  iKiokwanl,  anil  this  seldom  requiri'S  more  force 
than  the  surgeon  himself  cjin  exert  without  assistance.  In  one  case 
Ix'uoir  was  obliged  to  jirovide  counter-extension  by  a  bandage  carrioii 
annind  the  clicst  and  made  fast  to  the  wall,  and  extension  by  another 
bandag<>  jiassed  antund  the  up|H>r  mrt  of  the  arm  and  drawn  u|K>n  by 
two  assistants  while  a  thirtl  held  the  ellww  near  tlie  side.  In  another 
of  his  cases  one  assistant  placofl  his  knee  against  the  jtatient's  l)ack  and 
dniw  his  shouliler  l>ackward  while  a  second  assistant  held  up  the  chin, 
and  Ix'uoir  jtassed  his  linger  down  iK'hind  the  end  of  tlie  clavicle  and 
presse<I  it  forwani.  Itecbiction  took  ])lace  pnimptly  and  with  a  di.stinct 
snap. 

Kecnrrence  of  the  displacement  should  Ix^  op|>osed  by  dressings  that 
hold  ilic  >lioidder  l)ack  and  down.  The  ncccssilv  exists  as  in  dishK-:!- 
tion  fnrwurd  to  examine  the  jcdiit  frequently  with  tlie  object  of  promptly 
detecting  aiid  correcting  any  faulty  iM)sition,  and  to  wear  the  dressings 
f(»r  several  weeks. 

Dislocation  Upward.     (Luxatio  Clavicnlse  SuprastemaliB.) 

The  first  n-conb-d  case  of  this  form  of  disI<H"ation  was  published  by 
I)uveriH'v'  in  17-)l,tlie  m-xt  was  observed  hv  S'dillot^in  183.'>,  and 
Malgiiignc  ill  IS.").")  could  cnllcct  onlv  live  can-s.  The  nniulxT  is  now 
increasiti  to  about  twenty.'  with  two  autnp-ir-.  Diiverticy's  an<l  R.  W. 
Smith's.'  It  ditl'iTs  from  the  forward  tlisluration  in  that  the  Ixme  lies 
Iwliind  till-  sternal  jiortioTi  of  the  st4Tiio-clrii|o-niastoid  muscle  instead 
of  ill  t'ront  of  and  Im'Iow  it. 

Tlu-  cause  in  thi'  smMrn,  traumatic  cas-s,  \-<  the  fomble  depressicm 
of  the  ^Imiihli-r  and  tlie  acromial  end  of  the  clavicle,  by  which  the 
upper  portion  of  tin-  cap-iile  is  lorn  and  the  end  of  the  Ume  lifted  out 
of  the  joint  ;  then,  the  force  c<intiiiuiiig  to  net  and  pressing  the  shoulder 

'  Diivirui'v  :  Tniit--  ihs  M:il:i.Ii.-i  ilr^  CK.  m.1.  i.  ).,  -jln. 
'Si'dilliif  ;  ('•iiilrjIiiilioiiK  a  hi  Ctiiruniic.  l-tl-.  \<,1    i,  ji  -Jfi' 

*  For  till-   liil>hiii:ru|>)iy  M'l'    M^iIciiiL'Tii'.  ][:iniilt<iii.  ainl    I'lilaillnn.  hihI  raM*^  hn*  m^D- 
timi'il  ]i>i'*h<i,  iiiiil  K.vaii-,  (liiillanl'^  Mi'iiiial  .[•mrTi.il.  Manli.  l■^"■•, 
•K.  W    Sriijlli;   Imliliii  .Iiiiiriiiil  .M.-iiiiul  S<i.-iiii".,  1-7-.'.  v.il    ii    p.  4riO. 
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inwiml  tnwanl  the  chest,  the  honr  \h  forc«l  Inwanl  tn  or  lieyond  lltp 
median  Hue  ttu<l  rtmietinu-!*  upward  w>  far  even  as  to  nwl  u|ton  rliojtnte- 
rior  siirfare  of  llir  larynx.  .V  uiii()iif>  mtKle  i»f  pnMliu-ticin  was  n-jMirictl 
by  Hr.  A.  N.  HltKlp^-ti.'  TIk'  {katicnt  wns  carryinjr  mu-  end  of  »  pinno 
wlion  the  two  men  wiin  were  earryiug  the  other  end  allowed  it  U*  i'liW. 
The  |Kitient  fell  a  nliurp  |iain  at  the  ruot  of  the  nec'k  ami  front  of  the 
ciiesl,  and  it  mu^  fuuntl  thai  the  sternal  end  uf  the  right  clavicle  had 
heen  d!>tl(trat(Hl  upward  und  inwanl  and  that  the  first  and  secnnd  costal 
eartil»j;p?»  of  the  Mime  side  had  l»eeii  dislocated  from  the  ateniuni  for- 
ward and  outwani. 

In  I)uverney*H  t^L^o  all  the  ligaments  were  torn  ami  the  |»erioHteum 
wa»  titripptnl  from  the  end  of  the  clavicle  ;  pri>l>ahlv,  then^ftire,  the 
nienlBotis  remained  attaehe<l  to  the  sternum.  In  U.  ^V.  Smitli's  case, 
the  end  of  the  led  clavicle  rested  on  ibe  np|M>r  bonier  of  the  sternum 
in  contact  with  the  right  Ktemo-clcid»-miL-toid,  havinfr  pa»)rd  hehin<l 
the  eternal  portion  of  the  left  Ptemn-cleido-mustoid  and  in  fmnt 
of  the  stcrn4>-liyoids.  The  anterior  and  jwstcrior  stemiu'lavicnlar 
lil^mentrt  anil  the  costo-clavicnlar  were  torn;  the  meni^us  accoui- 
iKinictl  the  clavicle.  The  ^nbclavins  muscle  was  relaxed  but  not  torn, 
riicre  were  dyspn»-a  and  <ly»iplia^  ;  death  was  tlie  result  of  aeitociated 
injuries. 

Plii.  273. 


nuloeuloo  upwini  of  Ihv  flvttial  end  uf  the  clavklr.    (8.  V.  BMrro.) 

In  a  niiie  reported  by  Htokesi/  and  meotinncd  above,  the  dtalocation 
id  dcs<'ril>ed  aft  forward  and  upwani,  and  the  joints  an  Umiij;  so  \wix 
tliut  the  .-ilcrnal  end  of  each  clavicle  could  l>o  easilv  mnved  in  anv 
dtn-^-liou  ;  rhis  (Hindition  had  been  produced  by  tJio  *' |MiwerfiiI  action 
of  the  f*teniti-fIeido-niar»toitI  niui*cle.«"  in  forceil  in^tpinitorv  elTijrt-:  pnv- 
voIcihI  by  great  dyspnu-a  due  to  a>4citpfl.  At  the  :iutopsy  l)ii'  lig.iim'iit.s 
were  found  to  bo  greatly  stretched,  the  slemo-clavicular  iM-ing  luilf  aa 
long  Again  an  natund  and  the  rhomboids  (cii>4to-cInvicular)  al.su  elon- 

'  ni-xlp-lt:  New  York  Mi-illcml  Jiiariirtt.  I>v<I,  vol   xxKviU.  p.  lU. 
■8l4>kM:  Ihiblin  MolkAl  J«mrn»l,  ItlCe.  vol.  iHL  ^  4S0. 
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gatMl,  Tliu  rtilntiouK  of  the  vuU  of  the  clavicle  to  the  stemul  portion 
of  the  HternoK'leido-maHtoid  are  nut  static),  uiid  it  ri'iimiiirs  iinc-vrtainr 
tiiercfore,  Avhether  the  Ga8e  pro|ter)y  hclungH  iu  tho  cIbhi  of  iliHlucaitiuos 
ujtwanl. 

Symptoma.  If  ihv  di^^lociitloii  Is  ivrmiiftleie  the  only  ^ymittoms  arr 
the  projcftioii  of  the  end  of  the  clavicle  altove  tU  normal  |>0!>ition,  and 
the  local  pain  iucreu.>^l  by  niovementti  of  tlie  heuil  and  arms. 

The  Bvniptoms  of  the  coviftlde  form  an*  the  rwsi^iizahle  Jii^plane- 
mcDt  of  the  end  of  the  bone  inward  and  upward  to  a  variable  distaticY, 
\{t>,  position  behind  llie  ^^t^-rnni  portion  of  tlic  ^ternu-i'leidu-mnstoid  of 
(lie  8an)e  r^ide,  the  (lepreAMiim  of  the  Khonhler,  and  itr^  a|>pn>xinuiti(>n  to 
the  ehest ;  loeal  |M»n,  sometimes  dyspnii-a  and  dy-'phapia.  inhibitiim  nf 
voluntary  movements  of  the  tihoidder  and  head  beeaus*-  of  {min,  and 
sometime)*  the  im|HiHsibility  of  paHRtvely  raifling*  the  shoulder.  The 
emptiness  of  the  elavicular  notch  of  the  Aternnm  may  i)erhap<<  be 
recognijxKl  l>y  ]ml|Mition. 

Treatment.  lii'ductiun  is  eflWted  hv  ilru\«ii<^  the  hlumlder  outward 
and  niakin)(  direet  preHHiirt*  downw:tnl  and  tintwanl  ii|Kin  the  i^trntal 
end  of  the  claviele,  but  hen^  ajc^in  the  chief  difficulty  is  to  prevent 
riTurrence.  Kixatioii  of  the  slioulder  by  variuUH  dn^vaiuf^  and  the 
recnmbent  position  to  avoid  the  depression  of  the  shouhler  by  the 
ttctiuu  of  gravity  have  been  employed  with  a  fair  niea-^nn-  of  success, 
the  re^ultin^  deformity  being  nlight  and  the  re-et>labli»lunent  of  llie 
uwfnlne.sH  of  the  arm  raimplete. 

2.  DISLOCATIONS  OF  THE  ACROMIAL  END  OF  TH£  OLAVICL£. 


AnatoniT'.  The  clavicle  is  attached  to  the  mrapula  at  two  points, 
namely  :  at  its  extreme  end  to  the  inner  margin  uf  the  aerominn  by  the 
acMiniivclavieuIar  joint,  and  fnrtlier  ipwanl  to  the  enme«>id  pnKresw  by 
tlie  eoraco-clavicnlar  ligaments.     The  articular  t^urfaecs  forming  the 


Fi«.  371 
TnptatU 


a>yi^ 


UgKnenU  unlUnt  tiiAelavirle  tu  lb«  m«(iu1>.    (IIkhulI 

acromiiwlavieular  joint  are  fhtt  and  uval  in  sIuljw,  tbe  lung  ux'i*  Iwtog 
uriteru-po:»terior,  and  tlic  upi>er  edge  of  the  end  of  ihe  clavicle  rise*  to 
u  variable  distunue  above  the  upjKT  Burtiure  of  the  ucnimiou.     Tbo 
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articular  siirfa<*«,s  are  separateil  in  (>art,  sometimeH  rompleti'ly,  by  an 
iotvriMJisc'iJ  mfDiHiTus  of  fibrouH  tiijiitie,  wedge-shaped,  with  its  base 
directed  iip\vard  aiid  attai-ht-tl  tn  thi*  liniad.  litrong  >nijM'nor  luiameni ; 
the  iujWu'r  liffameni,  usually  iniurli  tlunntT  than  tlic  fiiipiTior,  chw^^-rf  Uie 
joint  liehjw.  The  oonii»-elavicnlar  ligament  is  ct*in[K>sed  of  two 
portions,  the  pwtero-iuternalf  or  conoiilf  and  tlic  autfro-cxUTnul,  or 
trapetoid. 

Complete  dislocation  involves  not  only  the  nipture  of  the  li|^ment!* 
of  the  joint  proper,  but  also  of  the  cunoiil  and  trapezr»id  ligiuiunts  to 
a  greater  or  Iciss  extent.  The  joint  allows  motion  in  all  diret-tionh,  the 
extreme  ranjje:*  beinp,  anxtnling  to  Albert,  21)  to  ;tO  degrees  in  the 
horixontnl  plane,  and  GO  to  70  degreetn  in  the  vnrtieal  plane;  and  its 
di(<loeutiou  apjiear-^  to  Ih:  eumiuouly  efiWteil,  nut  by  extending  the 
movement  of  the  joint  l>eyond  iU  normal  limit,  but  by  direi'C  dij<plaets 
ment  of  one  bono  upon  the  other. 

The  elavicle  may  be  disphii-ed  upward,  supra- acromial  dislocation, 

or  donnwanl  and  burkward.  subacromial  dislocation,  or  downward  and 

forwanl  under  Uie  ooraroid  proce^,  anbcoracoid  dislocation.     The  5n«t 

is  by  far  the  roost  ojmmou ;  the  last  lias  U-en  oliscrved  by  only  two 

,8Ui^eon^,  one  of  whom  rejmrtetl  five  ea.se»>. 

*  Some  authnrr»,  following  the  syi*tem  nf  nomenclature  unhI  in  the  dis- 
location of  orher  joints,  term  them  di^Ktcations  of  the  seapuk,  but  ll»e 
iiuiovation  has  not  made  it^  wav. 


Bupra-acromial    Dislocation.      (Lnxatio  Olaricnlee  Supra- 

acromialis. ) 

The  dislixtatiou  maybe  oomplete  or  incomploto;  in  the  latter  the 
clancle  is  di^plaoe^l  njiward  to  a  dii>>lanee  eipml  or  nearly  e<|ual  to  the 
vertical  diameter  of  tt.i  articular  surface  ;  in  the  former  the  M'panitioii 
of  the  articular  surface  i.s  complete,  und  tltere  is  an  additional  dii^plneo- 
ment  outward  over  the  acromion,  or  ontwani  nnd  luickwanl,  or  to  » 
greater  tlistanee  upward. 

The  cause  is  ustmlly  a  blow  receivrtl  up«in  the  j>oint  of  the  sIiouMcr 
and  ■Itn.rted  ilnwnward  with  an  inclination  inwnni,  forwiird,  or  back- 
wanl.  The  vigonm''  contractiim  ctf  the  tnipcr.iiis  by  which  the  clavi(!le 
is  preventeil  fmnt  aixvimfMinying  the  acromion  in  it-<  descent  wems  to 
bo  an  imftortant,  fterhtips  an  e!»*eutiol.  fact«:'r  in  the  production  of  the 
ileeiou,  the  altenialive  factor  that  ban  been  -iig!;*'>te*l,  .irre»<t  of  the 
]«acent  (»f  the  clavicle  by  cimtiict  with  the  first  rib,  -«*enis  more  likely 
to  produce  dislocation  of  the  internal  end  of  the  bone.  Malu:iigue 
fouud  in  one  cam?  tuarkcd  Iendern('ss4»f  the  traiHAiu'tandsterniw.'leido- 
maAtoid  muM^lcH.  and  cites  the  (m'X  ns  pn>of  of  the  correctnetw  of  this 
thcttry  in  sonje  tinii-H,  The  absemxr  of  «*Ueh  tenderness  in  other  ctt.«eet 
should  imt.  I  think,  Im-  deemeil  op[mfiing  evidene*-,  for  an  eflicient  c<»n- 
trnetion  n(»t  followed  by  injun-  of  ibe  nuisi^le  is  easily  (•oint'ivable.  .\ 
caM!  reported  by  <'K«(uet.'  ami  sometimes  ipii>tetl  a?>  tin  example  nf  dis- 
Un-ation  by  direct  violence,  hmjuis  clearly  to  indicate  the  imp<*rtant  part 
played  by  mnsrulnr  action  ;  A  man  who  was  carr)")ng  a  l>cam  n]wm  his 

I  l1oc|Uf  1 1  Jsumal  ilelMloiuwlalre,  UOO,  *oL  viL  p.  400,  qaatvil  t>y  MaI^aIkiu!* 
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shoulder  made  a  violent  effort  to  keep  it  from  fidling,  and  found  he  hail 
tlicrvby  pHKliiced  a  dislucation.  I'nlailluu  '  mcutktn^  a  cs><e  cotuiiiimi- 
i-ated  Ui  bim  hy  Dullieau  in  wliich  the  disUKsition  wan  cuumxJ  in  a 
woman  by  an  attempt  to  strike  a  rliild.  In  nueh  a  case  the  niomeo- 
tuni  t»f  the  arm  pa'snmahly  lake*  tlie  place  of  the  more  common  exter- 
na) violetiee  reeeivt.'tl  ii[K)n  the  bhuuMi-r.  In  one  of  mv  ca)!ie>  the  tlis- 
loeation  was  caused  by  a  blow  from  a  falling  brick,  wliieh  nWi  hrt>kr 
the  acromion  at  itH  liaae  and  diHlucaled  tlie  huineriu.  (See  CbaiiLer 
XLII.) 

A  unique  ca.***  in  which  the  dislocation  was  caused  by  a  blow 
Pticeived  ujkju  the  clavicle  fmm  below  upwani  U  re{M>rted  bv  Hamil- 
ton ;'  a  liolt  three-f^uartei'A  of  an  inch  in  iliameter  wa^  driven  throQ| 
the  .'«kin  nn  the  anterior  margin  of  the  letl  axilla,  breaking  the  fii 
rib,  iieveriug  the  coraou-elavicular  ligamenti^,  aud  forcing  the  clmvicle 
upwanl  from  its  place. 

Malgiiigne  reports  a  case  in  which  the  injury  was  apjiarently  cat 
by  n  fall  upon  tnc  elbow. 

Pathology.  Our  knowledge  of  the  character  and  extent  of  the 
laceration  of  the  ligaments  is  derived  almost  exclusively  from  clinical 
observation  and  experiments  upon  the  cadaver,  for  there  are  only  twi> 
autopHtes  and  one  museum  Bpccimen.  One  auto{>sy.  retmrtol  by  Mal- 
gaigne.'  was  in  a  case  of  inci^mplete  tlisNwation  and  snowtTil  that  t}ie 
articular  facet  of  the  clavicle  Imd  not  entirely  left  that  rtf  ihc  acromion  ; 
the  Hujierior  at^nimiir-clavicular  ligament  wn»  only  stretched  or  iM-rha| 
slightly  torn  away  from  the  acromion,  and  the  inferior  one  was  m 
{lart  ruptureil ;  on  the  other  hand,  the  strong  ooraco-clavieular  lign- 
mentit  were  torn  cntirelv  acnijw.  There  were  other  and  more  M-rii>u>t 
asmciated  lesions,  among  them  a  comraiunte<l  fraeturt'  of  the  IkmIv  of 
the  .s(--flpula  on  the  same  aide. 

The  w*-<md  autop^iy,  made  and  reported  by  T>r.  P.  R.  TVilton,*  was 
in  a  case  of  my  own  at  the  Hudson  Street  H<«pital.  April,  1902.  lioth 
ttcromio-<?las'icnlar  ligament*  were  tnm  acrot*«,  anil  the  mmoid  and 
tr.ipe»>id  ligaments  were  torn  away  from  the  coracoid  proeew. 

The  niusouni  specimen  is  one  preserve*!  in  St.  Thoraas't*  Hot^pital 
and  nicnliiincd  by  Sir  A^tley  (VHtpcr.*  The  jmlicnt  wast  a  man  *i3ity 
years  old  who  died  of  pulnnmar}-  di'^*a?^'  f«even  weeko  after  die  rw<'int 
of  the  injury.  The  account  from  which  1  quote  state*  only  that  "the 
clavicle  wa^  found  dislocated  at  itA  bvapnlar  extremity,  and  pnijected 
ronfidembly  over  the  Hpine  of  that  Inine.  The  afTromion  pn«ccKs  just 
where  the  clavicle  in  united  with  it,  Mas  bn>ken  off."  Malgnignr, 
quuting  apparently  from  wmie  other  account,  says  that  C'»»o|>er  stipixB^tl 
tnnt  ail  the  acromial  and  coracoid  ligaments  mut*l  have  l«'en  tcni.  He 
ad<ls  tliat  this  is  what  experimentu  ujwn  the  taidaver  indicaite,  but  that 
it  is  melancholy  to  limit  one's  tfolf  tn  conjectures  uhen  the  s|)ec!n)en 
itHcIf  cjin  be  exan)ine<l.  Cimper'  gives  also  a  ilrawing  nf  a  s|ie<'inien 
of  an  old  dislocation  in  which  the  conoid  ligament  luid  heennie  os«<iliiil. 

<  l*olftillon;  t>irt.  EncrclopMiquo  d«  SoklMW  HMtc»l«it,  »rt.  VHiivtralr,  p  TIS 

'  lUiitllina  :  KrarlnrM  and  PlriocatloM,  ISBO,  p.  OU 

*  Miljckljmc:  l^.  elt..  p.  4.ie. 

'  RiiIkjii:  AnwUaor  SuTfrnr.  0«■^•t>r^,  IIKKit,p.SU. 

^  Co«iN)r :  Udluaiiofu  aud  Fncttire*.  An.  M..  p.  SL't.         '  Conpf  r  t  Ldv.  elL.  p.  St&l 
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Exw.'rimcnl.'*  upon  tlip  ca<lnver  havf  yieldwl  pcsiiUj*  that  are  not 
fiitirply  in  arconl  with  oiip  another.  Malf^ii^ne  foiin»l  thut  evvn  in 
im-ompletp  dislnoation  the  (iipsiilar  ligaments  wcro  oomplotply,  ami  tli« 
coraixi-c-lavicnlitr  partly,  niptiirf?il.  Hoiii^Min  anil  Atler  fotinil  tliat 
Incomnletr  »iisI»K'ation  ronlil  Ir>  p:i«ily  produnnl  nfttT  iliviiiiion  of  the 
arromiiil  ligjinients  luid  without  Injun'  to  the  ooracoiilal,  and  even  to 
such  a  ilcjiree  that  the  iirticuhir  suriW"*^  were  eonipletelv  >.eiuinite«l 
vertically  fnun  each  other.  Ader  further  .showe<I  that  after  ilivii*inn 
of  tlie  tvrucoidal  llguuients  a  oomplete  tliiiloi*atiun  could  be  readily 
pnKlu<!(fl  and  the  cm)  of  tlie  riavicic  remove<l  to  a  distance  of  two 
ct-ntitnetres  fi-om  the  acromion. 

Jn><tea<l  of  rupture  of  the  upper  aLToniial  li|>anifut  avulsion  of  llie 
Vi\^  of  iMtiie  on  either  nUle  to  wiiirh  it  i^  uttachit]  hn.<4  fre<|uently  be«n 
obftervwl  clinieally. 

Among  the  rcKxjrdcd  ramplieations  arc  simultaneous  dislocation  of 
the  Hternal  <?nd  of  the  wime  or  of  the  other  cluviele,  frartun'  of  llie 
claviele,  of  a  rih.  of  the  acnjniion  proce-is,  of  the  ronieoid  pi>»oes8,  of 
the  body  of  the  scapula,  and  subcoracoid  dislocation  of  the  shoulder 
of  the  same  ^iile. 

Symptoms,  1  n  incomplete  dislocation  the  deformity  connst?  in  the 
elevation  of  the  end  of  the  clavicle  to  a  variable  distance,  not  equal, 
however,  to  the  thickness  of  the  bone,  abtive  the  level  of  the  acro- 
mioti,  and  tliiii  ele\*ution  ran  be  readily  recognize<l  by  ])al|t:ilionf  and 
can  generally  be  reduitil  by  nuideraie  pressure. 

In  complete  dti^location  the  elevation  is  gi^-ater,  more  tlian  an  inch 
in  some  cji'^ca,  or  is  combinc<I  with  displncement  outwai-d.  backward. 
<»r  forwanl.  The  di^placomcut  outward  is,  of  course,  due  to  tlic 
approximation  of  the  acromion  to  tlie  chet«t.  The  greatcitt  recoi\hril 
overriding  is  <me  inch  (M;dgaigne.  Klar').  It  ha.^  Iw-en  nl>serve*l  alw) 
in  wjme  eases  that  the  rt-apula  luis  undergoiu'  a  mi>venient  of  rotation 
by  which  it§  inferior  angle  in  ttirried  luickwuni  toward  the  .spine,  and 
the  anterior,  upper  angle  is  lowered,  a  movement  tlmt  i»  attnbutcd  to 
the  action  of  tlie  weight  of  tlie  arm  ;  it  lia.4  Ite^'n  nbitervcd  only  wlien 
the  disphu^meut  inwanl  of  the  scapula  towanl  tlie  chest  has  not  lieen 
very  niarke^J. 

There  is  \ucn\  |jain,  more  or  {e.-w  severe,  pen^ij^ting  for  a  variable 
length  of  time,  an<l  increa.ted  by  pressure  or  by  voluntary  movements 
of  the  shoulder  or  arm.  Tlie  interference  with  voluntary  movenientff 
of  the  limb  varies  greatly,  and  oorrespon<lH  m<'at«urably  with  the  jmin 
and  the  exti'iil  of  the  diMplai-ement ;  some  patient.**  an'  wtmpletely  tli.n- 
alihfl.  oihcix  can  usi'  the  limb  quilf  freelv. 

V^gaoaii.  The  iliagnosii^  is*  to  Iw  made  by  rerognilicm  of  the 
ctiaiigHl  relatione  of  the  Ixines,  which  is  ea^y  in  the  ctt.<e»i  of  (rimiplt'te 
diKliicfltion,  luid  Ai-ldoin  difficult  in  the  inoomplete.  In  thi'  latter  ea^ie 
the  local  |Kiin  ami  (hr  poK.'^ibilitv  of  nthicing  the  Imiuv  pn)mtnen»>  by 
pn?h-tin%  together  with  its  iiumodint^^  reapfieainnxv  on  tlie  ifiiioval  of 
the  pr<^«iur«',  will  give  the  elew.  The  (jUi-stiiut  will  th<'n  lie  Iwtwii-n 
dislocation  and  fnutun-  of  the  clavicle  nmir  its  end.  an<l  ihU  may  lie 
nnswertNl  bv  tracing  the  outline  of  the  aeromion,  coniiutrative  menA- 
nn*menlA  of  the  two  ctnvlcleH,  and  oonsideraiion  of  tlK'  presetietr  or 

•KUr:  |ii>uurh« /rllM'hrift  fbr  Thlr..  vol.  UxUl.|>.'.»<2. 
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absence  of  sigun  |)eculiar  to  fracture.    Tlic  error  of  mtiitukiug   l-hfl- 
iiijury  fur  a  uislucution  of  the  t^huuUler  :i]i]K>an<  to  Imvc  lK.i-n  t|iiit« 
fre(|tK'iitI_Y  ina(]<>,  ulthotigli  tt  i.s  difficult  to  umlerHtond  huw  it  cuuld 
occur  if  the  exuniiuutiuu  were  tburouf;b. 

A  (untuslun  nr  Mpruiii  of  u  joint  in  which  the  end  of  the  clavicle 
Hto*Hl  uhnornuiliy  hi^h  might  wisiiy  be  mistnhrn  f«»r  a  rerrnt  dishM^i- 
tiiiii,  mxiu-v  it  would  pres«;nt  all  tlif!  »ig«H  ttf  one.  hut  the  iTror  wuuld 
Im*  of  slijrhl  importance  and  wiiuld  caui*  no  hnmi  to  the  patient 
U'vond  jierhaps  a  needlessly  prolonpe*!  oonfincment  of  tlie  limb. 

Prognosis.  The  |)n>guosi»  iu  the  iiicoin|iU'le  fonn  \>^  gofKl.  for 
although  the  dinplaeement  haR  eominonly  pcrsiHted  in  Hitne  niea^iire, 

FiH.  S7i 
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the  reitidting  defurnnty  is  flight.  In  the  eoniplele  form,  with  marked 
difpluceinent,  then*  ii*,  in  ndditiiin  to  the  eonmmn  iiM|K'rfeet  mainti-n- 
mnee  of  tlie  reilnetinii.  an  oerafiional  inability  even  to  make  re<iurti(»n. 
Tn  such  ejiwcf  the  funetiouH  of  the  limb  may  or  may  not  Ik*  wrioutly 
interfered  with  by  the  jK-rsintenee  of  the  displacement.  In  the  uniqiw 
ejise  (jiioti'd  uUtve  from  Ilaniiltim,  of  dislocaliim  by  direct  viuh*ne« 
acting  M|N»u  the  rJaviele  from  belnw  iipwani,  the  Imimc  n*nmincil  diw- 
plai'4-d  Iwii  indie^f  npw.ird,  vet  the  patient  eonld  uw  the  arm  a**  fn-^-lv 
and  Htnuigly  om  (he  other.  On  the  nihcr  Imnd,  in  one  of  llanhnhtMier  .■* 
ouwH,  in  which  the  displacement  |H?rsi»ted,  tlte  diminiitiou  uf  function 


VISIOCA  TtoyS  fiF  THE  Vl.A  VtVLE. 


Ml 


vca»  RnnMilerablc,  oud  the  |Kiwvr  of  ubiluctiuu  of  the  arm  was  aliunst 
fiitirirly  lo.vl. 

Treatment.  In  must  cnws  the  reduction  of  eveu  tlic  oimplelL'  ili»lo- 
catioii  am  be  readily  effected  by  drawing  the  shoulder  either  direetly 
iipwnnl,  tir  iipwanl  iind  uiitwnrd,  ur  iKiekward,  and  ut  the  Miitie  lime 
jirL-sciiiig  the  claviclt'  tlinxMly  lowanl  it*  place.     The  only  oppwiliuii 


thul  ordinarily  nt'itls  In  Ik*  ovL-n-iMMc  'm^  the  weight  t>f  tht;  nnn,  which 
dniWH  th<>  shonlderdowiiMard  and  inwanl  away  from  the  clavicle  ;  with 
this  is  Sfimetinu'S  nssiK'ialiil  retlex  o«jntrnclion  of  the  trapexins  which 
dmw:4  the  clavicle  ttpwani,  and  in  a  few  case-s  tlie  end  uf  tlie  clavicle 
liaf*  irnssc*]  ihniiijili  the  traix'/iiih  in  snch  a  n-ay  that  the  inte^Kiwil 
fihrc-^  of  the  muscle  have  constitutorl  a  wriuiw  obstacle  to  rethiotion. 
To  ovrnNmie  this  latter  ubtttacle  Moutct'  tmbctitiineuuoly  divided  the 
olavimilar  [M>rtion  of  the  tni|M>zi[i.s  elo^c?  to  it8  in;iertif»n  and  wrh 
then  able  easily  to  restore  the  Ume  to  \\a  place  and  keep  it  there  by 
a  bamlaurc. 

In  making  reilnntion  the  arm  should  Ite  kept  near  the  side  and 
pn'.-*'*)Hl  directly  iipwanl.  If  the  shonldcr  nceils  to  \yc  drawn  directly 
ouivvanl.  tht.t  Hhtinlil  Ite  ilonc  by  tJie  hand  intnKlnceil  Inln  the  axilla, 
or  by  j^ni^pinj:  the  iip|xT  (wirt  nf  the  arm  with  btith  hands  tlw  linj^ers 
rr^tini^  in  the  axilla,  and  tin'  lhuttlb^i  a^Iti<>t  the  prtiji-ctin^  articiitur 
[AurtiKV  of  (he  clavicle,  and  tluirt  iJRiwin^  the  Hhonldcr  ixitwanl  while 

I  Nodlet :  Moiitp<>lltiir  M6dk«l.  IHSI,  vot  ft  p.  SItf,  quolod  by  l*olklUoB. 
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preying  tbo  flavirk>  inward.  In  Hhort,  reilnction  is  to  be  effii>tcil  by 
forcing  Ilif  ncmniion  upwanl,  and  oiiiwanl,  forward,  or  IjiickwHr*!,  an 
may  In-  indientod  by  the  dirtTliun  of  tlie  dit^plurt-nient,  Uy  pn->MinD 
(•xor)4-d  upon  it  tlirun^h  thp  humerus,  and  by  pru:^ing  the  end  (if  the 
clavicle  in  the  oppO!*itt'  direction. 

The  mulntcnautv  of  the  reduction  was  long  dcfmod  dtfHenlt.  Tlie 
Wright  of  tlic  arm  min-^tanlly  tends  to  repiiHhire  the  dcforniiiy.  to  ttirn*- 
the  lihoulder  duwnwunl  awiiy  from  the  clavir)«>,  und  the  drt>s-»iii^  I'ni- 
ph>yed  did  not  satiHfaetnriiy  oppose  it     The  following  simple  drpwtii 

which  1  dcvi-wwl  about  1  Hj 
has  provinl  perfectly  BatlHluo-^ 
t<»rv  :  A  strip  of  xtonl  adho^iv* 
pifistcr,  about  fonr  fret  long  und 
two  or  three  inches  wide,  in 
placeil  witli  it.-t  nentrtf  under  the 
elbow,  tiie  foreann  Ijeing  flfxcd 
at  or  within  a  right  auKle.  and  ita 
two  ends  are  carried  upwnnl, 
one  Ix'hind.thc  other  in  fmiit, 
of  the  arm,  and  crosMxI  over  the 
Hhonhlerat  a  point  corrt^[Ktiid- 
ing  to  the  end  of  the  clavicle, 
tuid  then  fasteuetl  to  the  front 
and  back  of  the  (?lK-?«t  reM|H.<o 
tivoly.  While  applying  it,  the 
iiui^H)n  must  prt'^s  the  elbow 
firmly  upward  and  the  cluvirle 
down\rard.  The  eye  or  finger 
can  ivadily  detect  through  the 
plaster  any  recurrentx-of  thediH- 
pliinement.  Thedn*K-ing  Mlmuld 
Ih-  worn  for  ihret-  or  four  week-*. 
Wiring  of  the  clavicle  to  llie 
acromion  Una  been  pmotise*!  a 
finv  times  in  recent  and  in  oM 
disK>cjition!*,  but  is  not  genenilly 
approved ;  if  anything  of  the 
kind  should  need  to  be  <h>uc 
])cnor<teal  catgut  sutures  would 
probably  be  RufficienL 

Subacromial  Dislocation.    (Luxatio  Claviculae  Subacromi&lis. ) 

This  di-lncation,  of  which  Petit  was  the  fintt  to  make  mention,  in  hi 
nire  that  Polaillon.  in  1S75,  could  collect  only  six  recorded  rase*;  the 
lii»t  hiL-  now  l»een  incrcawij  to  eleven,  or,  adding  Newinan'%  In  twelve. 
The  fin*t  fftur,  fjuoted  by  Malgaigne, '  are  thow-  of  Mrlle,  ITfio,  Fleuiy, 
I«l6,Tonrnel,  Id37,and  Bunidnc.  1«42.     The  others  are  two  observed 

'  Mnliiairfiir;  ),iir.  rl|  ,  pp    ^tH  am)  I.VJ      >Ul|;niiiiii-  thiiikH  Itanuliir's  rmnr  Wha  imiliabljr 

CthuUi|tli-Ht,  niit  tnutmalic.    Tli«  rvfvrvtMX  hv  glvM  fvr  Tnitni«l  i*  Inoorrvvt ;  It  iiIiimI4 
1X17.  not  IH4T. 


Dimlnit  foT  *H|<rK  w-romla)  ilUlfiCAUan  of  Uic 
cUrlds. 


DlSLOCATlOyS  OF  TUE  CLAVICI.K, 


64.1 


and  rewirt«I  by  Morel -I-rfivalU-c/  one  by  Dr.  W.  B.  Chaw,'  one  by 
Pr.  J.  A.  Allen*  ami  one  by  Dr.  Kiilun.*  Konig"'  refefd  to  one  tlrnl 
w:ls  obj^ervitl  in  Hruns'^  clinir,  and  Mai'denlieuer*  niiikc^  .si-vi-rul  tjuu- 
Uifionin  from  the  report  of  a  ca»e  by  Ulide,  but  iIoi«  not  give  the  refer- 
ence, lie  si>eak.s  also  of  a  ca*!e  reporlod  by  Gojtpolin  in  18H1,  but  I 
hnvc  been  able  to  find  only  a  clinteul  lecture  by  (TO(*c'Iin  ou  a  case  of 
Mipra-acroinial  dislocation.  To  these  may  Ik?  added  Newnian'f*  easeof 
."iniultaiieoiiti  ditiliK'atiun  of  Itoth  eniU  of  the  claviele  (riV/^-  iit/i-a),  iu 
which  tbo  outer  end  w&^  di^plnctil  under  tlie  ucrttmion. 

The  cause  in  these  case-ii  w;i.f  direct  vjidence  exerted  upon  the  npper 
surface  of  the  outer  eud  of  the  uhivirlc  (Melle,  TourncI,  Cba^e),  a  fall 
u|M>n  the  shoulder  in  three  (Kleury,  Morel -Laval  lee 'a  two),  and  inuK- 
culnr  effort  in  one  (Allen). 

Allen's  patient,  a  stout  luiiscular  girl  sixteen  or  seventeen  years  old» 
wa-i  chopping  wixmI.  and  at  the  moment  she  hud  tlic  axe  nii:?ed  uwl 
vnxA  i))>out  to  deliver  the  blowjshe  felt  a  Hhari>  ]Min  in  the  shoulder,  and 
ihc  arm  fell  ]M»werless  by  her  side.  "NVhen  seen  six  weeks  Inter  theru 
•mm  a  marketl  depreasion  on  the  tup  of  the  shoulder,  much  discoloration 
in  the  axilla,  and  tlie  inferior  angle  of  the  scapula  was  thrown  promi- 
nently outwiinl.  There  was  complete  loss  of  voluntary  motion  of  the 
artn  and  hand,  and  nninbiies.sof  the  entire  litid>.  Keilnction  wau  esL-iilv 
ertecte^l  by  drawing  the  tnhoulder  outwani  ami  Iwckward. 

Chase's  case  may  be  taken  as  a  ty|K*  of  direct  violence.  A  btiy 
eight  yoani  old  fell  lieail  foirinosL  fniiu  a  height  of  twelve  or  fifleeu 
feet  and  struck  with  the  top  of  his  shoulder  agaim^  the  rung  of  a 
ladder.  Au  ecchymosiis  over  the  outer  eml  of  the  clavicle  showed  where 
the  blow  liatl  iH'en  received.  The  acromial  end  of  the  clavicle  was  dis- 
located downward  and  s«>mewhat  backward,  the  shoulder  was  flattom'*! 
in  front,  and  the  acromion  very  prominent.  Ueduction,  under  anies- 
thesia,  vfaa  easily  elTected  by  drawing  tim  .shoulder  outu'ard  and 
bairkwanl  and  pressing  the  clavicle  iu  the  op|H>site  direction. 
There  was  no  tendency  to  recurrence  anti  recovery  was  eompletc  in 
five  weeks. 

Of  the  other  two  oases  of  direct  violence,  in  one,  Toumcl'a,  the 
injurv  was  caused  by  a  horse  stepping  upon  the  front  of  the  {uitient'a 
alioufder  as  he  lay  on  the  grouml;  in  the  nther,  Melle's,  the  jtatient, 
who  was  a  Uussian  s<jldier,  attribute*!  the  injury  to  an  effort  he  made 
when  MX  year»!'olil  to  lift,  with  tlio  aid  of  another  child,  a  keg  of  water 
by  means  of  a  stick  resting  on  Ins  shoulder,  lie  hail  alsoadisl<Kiatioii 
of  the  cf>m'Hjxtnding  hnmerus,  which  apparently  had  boon  received  at 
the  same  time. 

The  autopsy  in  Mclle's  cnscf  ami  experiments  upon  the  cadaver  show 
lluit  the  Ilpamcnt-s  imitingthe  acn>mion  and  cuiracoid  to  the  claviele  are 
cnmpletflv  ruptunil ;  the  clinical  facts  show  that  the  displacement  of 
the  clavicle  ia  not  only  downwanl  and  outwani  imilcr  the  n4!mmion  but 

<  H«n>l-Uv»n<V  :  Run.  <)f  lit  ^'K  <1f  rtalr.  IN>3.  vol.  )v.  i>p  T.\  and  -im. 

■Chaw:  TnttiMH-liiiui  uf  the  Mnlkul  AM^itty  ur  tbe  Statu  of  New  York.  1479,  p.  17U 

■  Allrn  :   \rn  V.>rk  M<>dlcal  ItrruM.  IHS|.  vol.  xix.  p.  -Xtti. 

*  VmIou.  S.-W  Y«>tk  McdimI  Rrconl.  14:>1,  vul.  xz.  p.  734. 

*  K<hiii;:  Spn-irl   t'tiintrrKM  mI'.  vol.  111.  p.  le. 

*  BanIriiheN«r :  Deutacbr  Cliir.,  Uet.  03  »,  p.  88l 
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alsfi  bflckwarc!  to  an  ext«iit  tluit  Imves  the  acromial  facet  entirely  iit 
fruutuf  llie  clavicle.  Tliii*  is  perhuus  to  be  accounlcil  for  by  tlie  pn,**- 
eiioe  of  the  heitd  uf  the  humerus  wliicli  oppoMJH  a  tliHi>!ucL-nient  ilirectly 
(lownwanl ;  and  tin*  Kutue  aniittunical  fad  niav  explain  tlie  (Minridt'tit 
ilislocatidrt  of  tlie  Ininierns  in  iM<'ll<;'f!  case.  The  only  otluT  eoiiipli- 
catlons  (tbfeerved  i-Unicully  art;  fraclure  uf  thi-  sui^ical  net'k  of  thO| 
humeni)«.  in  unt*  uf  Morel-LHvallec'ti  ca.>ie!j,  and  sinuilUtneoaf  dinlooa- 
tiou  of  the  other  end  uf  the  clavicle,  iu  ^cwdioii'h  ;  but  in  t!X|K>ruiienta 
njion  the  cadaver  fniL'tnrpH  nf  tlio  armraion  and  of  the  riavirlo  have 
bft-n  met  with.  In  Melle'rt  ease  the  meniscus  aci-omimnied  the 
clavir-Ic. 

Symptpoms.  The  pain  at  tlie  moment  of  the  accident  may  bo  severe 
or  sliglit;  volmitaiT  movements  of  the  arm  are  interferwf  with,  and 
Bometmies  entirely  preventcil ;  and  in  one  ca>*e  ( Allen)  there  wui-  jkt- 
i<isteut  ninnbne^  and  tin^lin^  in  the  arm  and  hand,  indicative  of  nrt>.'<A-< 
ure  ii]«»n  llie  bnicliial  jih'xns.  The  appearance  of  the  shoulder  in 
atl'wtod  by  the  sinkinj;  nf  the  urrf)niif»n  and  rising  uf  the  inferior  nu^Xe 
uf  the  !^-aptila  so  tliat  it  ap]K'ar»  t<i  be  inclluL-d  forward.  The  i^hnidder 
in  usually  approxiniattnl  t*)  the  hIcIo  of  the  liead,  but  may  Ix'  on  a  lower 
level  than  the  op|Misite  one  becauM?  of  the  ineliimtion  of  the  tnmk. 
Th«  central  {K)rtion  of  tlic  clavicle  ni:iv  be  depn?JtFied  l>eIow  the  level 
of  the  wtft  parts  in  fn.mt  and  behind  ;  lU  sternal  end  project*;  8harply 
forward,  and  its  aeromiul  cn<l  can  l>e  tna'cil  with  the  tin^r  to  the  point 
where  it  engagi-s  under  the  aen>inion  a  little  behind  the  artictthir  facet 
on  the  latter.  .An  obwure  part  nf  the  desi-ription  of  TonmelV  at8e,| 
which  Malgaignc  found  unintelligible,  seems  to  ntean  that  the  end 
of  the  clavicle  |iassed  entirely  under  the  acromion  and  projected  Iwyond 
it«  outer  iMinhr.'  The  outline  of  tlie  acromion  and  itM  empty  articular 
facet  cau  usually  be  iniced  with  the  linger,  nlihnugh  in  one  ca>e  the 
swtllint:  of  the  hoit  }i«rls  wa.-*  very  great. 

Frocnosii.  The  prognohis  i.s  favorable ;  in  TouruePs  caM*,  iu  which 
the  reduction  was  not  attempted,  the  patient  had  good  use  of  the  liinb ; 
in  MelleV  »  new  joint  Inid  fonneil  lictwecn  the  under  t^urfaee  of  tho 
acromion  and  the  up|w>r  surface  of  tin-  clavicle,  but  the  efft-ct  ujMin  the 
funcliousof  tlic  limb  connnt  In-  known,  for  a  dirtI<«*ation  of  tin-  hnnicnis 
co<!xiAt(?4l.  In  all  the  other  caws  in  which  the  ix'cord  is  sntlicicntly 
complete  rcflucrtion  wiii4  (ihIIv  etl'ei'ted  with  or  without  the  aid  of  anntK] 
thevift,  an<l  there  appoArs  to  have  lieen  no  tenilency  to  recurrence  except 
in  one  euM'. 

Treatment.  K«-<bielion  in  made  by  dniwing  the  shoulder  outward 
and  Itackwiini.  the  arm  being  kept  panilh-l  to  tlic  trunk,  and  counter- 
exten*"ion  being  made  by  a  banduge  [Hissed  around  the  chest.  Toumcl 
rcilu<*ed  by  placing  bin  kntn^  l>etweeii  the  tfhuulden>  and  drawing  ihetu 
forcibly  backwanl ;  and  Uhdc  did  likewiete,  at  the  mme  time  prF»nne^ 
the  clavicle  forward.  Tfie  arm  Hhouhl  l>e  fixed  against  the  trunk,  ana 
the  forearm  supiM)rteii  by  a  ImkIv  Umdagc  and  hiing. 

^Tha  pliraM  b:  *'LVl«uIe  pr^ntaltcn  nalroduux  aaiillfA:  ann  fnterncfftuipMMiM 
ft>nii6«  par  I'acnMoioo,  I'»utn9  ozt«niti  el  iuff-rieuiv  funu^a  |«r  I'dxtrtoiW  eiUriM  ds  U 
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Snbcoracoid  Dislocation.      (Laxatio  Claviculae  Subcoracoidea.) 

Autbiirity  ftir  llic  U-licf  that  thin  tiin^iilar  displnix-meiit  lins  ever  been 
rlinirallv  ob^'rv*-*!  rest?*  ujhiii  the  ^lutcimrtils  ol'  twu  siu*jjooii.s  (Jwleiner 
and  Piitjitit.  (ifHleiiii-r  iiicl  with  IiU  I'lrst  czisp  in  18:i.'{  anil  \vit)i  fmir 
tttliertt  in  llu-  t'llttiwing  five  yeai-s;  l*injun  ri-port^-d  a  .-^ixtli  uxaniple  in 
1812,  (!<HicMuT'f*i^iw6  were  rvpnrti-i)  to  t lie  ScM:iftt^  ni^>>|iruleil*  Imlrt* 
et  Loire,  anil  ptibli^iheil  in  184.'5;  his  jiaper  was  republishod  by  Miil- 
gaigne  in  the  Ht'nu-  in^{ifo-<'hiruri/i\\iif  ilr  Parit,  18-17,  vol.  ii.  p.  150  ; 
Pinjon*!*  case  wa,-*  reiMtrte*!  in  tin*  Journal  df  AMrcinr  tir  Ai/'»b,  1H42, 
vol.  iii.  p.  58.  All  ?*y^<?mntic  writiTf  up<m  the  subject  are  agrre*!  in 
viewing  tJiese  iv|R>rt^  witli  much  ^iispieiun  because  of  their  rctimrkahle 
similarity  in  detail  and  the  ^rfnt  anatoniieal  obstacles  tn  the  production 
and  maintcnanee  of  the  dtsplaeemcnt. 

The  features,  as  dLX>rilHM  liy  Malgaigne,  areas  follows  :  Four  of  the 
six  patient'^  wi-ro  U-twiH-n  the  ages  itf  sixty-seven  and  ^vventywrnc 
years;  llir  remaining  two  an>  describwl  :ls  adult's.  In  ever\'  ea^-  the 
injury  wa^  raii-H-nl  by  a  fall  iijxm  (he  shoulder. 

The  M'niptoms  wen; :  t>^l.  Mure  ur  less  jinin  and  a  large  ecehymuHia 
in  the  eorai.H>-ncromial  region. 

'M.  A  deprcsr+inn  !it  tliL- normal  |Mwitiun  of  the  elaviele :  this  Imiiic 
was  found  to  1h>  itK-Iiiied  downward  und  tiutwani,  and  it^  arnmiial  end 
todginl  in  the  hx)II:i. 

3d.  The  coraeoid  and  acromion  processes  were  prominent  under  the 
skin. 

4th.  The  xhonlder  was  inclined  downward  and  forn-ard  ;  the  inferior 
ant^leand  iHwterior  Ufril'Tnf  (!»■  s4-:ipidn  forme"!  |»«'sterinrly  n  pr»i<-(-ti<>n 
which  di<vip|M>:in>d  when  the  i^houMer  w:ih  (Tirried  upwani  un<l  iKn-kwjinl. 

5lli.  The  arm  was  doi>ondeut,  but  oould  l>e  easily  moved  in  any 
direction  except  iipwanl  utid  iiiwunl. 

(lodenKT  made  nihietion  in  ihree  cai^ea  by  gnisping  the  clavicle  and 
di:«ngaging  it  fnim  under  tlie  oorawiid  proccw*.  while  an  a^^ieitant 
forced  the  pihoiildcr  backwanl  .ind  outwanl.  In  lii.'<  other  two  ca«*H 
the  •swelling  prevenleil  reiluetiou  Ix-fore  the  third  dny.  Piujon  faile<l 
to  reilnee  liecausv  of  the  fainting  of  bis  assistant ;  the  next  day  reduc- 
tion was  made  by  a  "  l)one-svtler." 

3.  SmtTLTANEOnS  DISLOCATION  OF  BOTH  I^TDS  OF  THE  CLAV- 
ICLE.    {TOTAL  DISLOCATION.) 

The  recorded  easi's  of  this  injure'  are  now  eleven  in  nnndK-r:  Kiclie- 
rnnd,'  -Mttrel-LavalR-e,'  N..rth/  HulchiiiMm,'  Ibiyiies'  <'ol,*  Kiind.' 
U^iinltean,"  llulke,"  Newnuin,'"  anti  <'uui<)n><."     Kight  of  ihe  |>aticiitB 

■  Bkbemiil :  Arch.  lEi^n.  <Ir  MM.,  IStl.  vol.  xxv.  p.  IflB ;  roiKirtKd  by  PomI,  hi«  intern*. 

■  Uorcl-Unllfo  :  Bull,  d<^  U  Bac.  dr  (*blr..  IdSO.  vol.  Ix.  p.  361. 
»  Nofili :  N>w  York  M<-<lii-»l  Il«..nl.  I-A  vol.  \.  p  7». 

•  llBtchlnBon  :  LiiHN't.  1^1,  v-l.  il.  j.  Til. 
^lUynM:  BritUli  M«^lical  JoiiruMi,  |N7:t.  vol  L  p.  W. 
•Oil  :    Ou.  ilrM  ll>'.|>ilkHS.  |mT<.>,  t>.  tta. 

^  IaiihX  -.   Itritiah  Mitlii'&l  JoiirriiiV  IrCl.  vul.  i.  p   lOO. 

*  Riimliraii  lliill.  tiiti  <Ii'  Th^^niprutiiiiif,  1HT4,  rol.  IxxXTi.  n  r>37,  rrjiortml  by  OroL 
•Hulk«:  iMiwt.  IrCA  vgl.  tl.  p  2ia.  »ltewmmn:  IMd  .  p.  Hr'i. 
UUvwins:  Jmimi    Am.  MrtI    Aw<k>  .  IWKI,  p.  l». 
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were  inaliw,  throe  feiual<.>!< ;  tlicir  ages  rangnl  In'twren  ihirUvn  aad 
forty  yt-ars. 

HuyiK-s's  iiulieut,  a  weakly  g^rl,  thirteen  years  old,  |iroduced  the 
(lislooution  while  witshiiig  the  Uick  of  her  neck  wUli  the  hand  of  the 
artix't*"*!  pide;  tliere  was*  a  complete  dis^lm-ation  forward  of  the  sternal 
end,  and  an  incomplete  disloeation  upward  of  the  acromial  cod  of  the 
clavicle. 

In  all  the  other  cases  the  cause  wati  external  violence,  usually  very 
[^rt'ul.  The  uiudi.'  of  production  is  varied,  the  mfwt  common  fnmi 
npptJiring  to  he  force  exerleil  along  the  Imnt^verse  axis  of  the  shoul- 
ders, and  prcHtiing;  forward  the  one  that  suflers  the  injury. 

The  eternal  end  hu><  always  bt-ou  displacetl  forward,  and  tlie  onlv 
additional  chancre  tu  poflilioii  tliat  is  mentioned  i»,  in  Mnrel-Ijavall^^8 
<.««?,  that  it  ha<f  moved  rathur  iijiward  than  downward.  The  acromial 
end  wad  displactnl  backward  in  four  wises  (once  to  a  distance  of  three 
liujrt'r-br«ultli.«},  upward  and  (tutwurtl  twicr,  ;uul  nmv  laich  forwanl 
and  onlwani,  dnwnward^  and  incomiileteiv  upwanl.  In  Hntcliin^>n^8 
case  the  displaceraent  is  not  descril>ed  further  than  by  daying  that 
"  when  pressure  was  made  on  either  end  of  the  dislocated  bone  the 
other  extremity  rose  jwi'ceptihly  and  protruded  the  skin." 

In  wvin  uf  the  t-axcii  reduction  of  both  tli^hication*.  was  ffl'wt<<l  :ind 
uiainlain4>il,  and  the  p:itients  recovered  with  ^hmI  uhc  of  the  limb  and 
but  little  deformity  ;  in  some  of  them  mention  is  made  of  more  or  less 
persistent  projection  of  the  sternal  end.  Morel-l^vallfc  was  unable 
to  reduce  the  dislocation  of  the  outer  eml,  althouj»li  he  made  direct 
traction  u|ion  it  with  a  hook  inlnnlucwl  throUKh  the.'^kin.  Lnnd,  with 
the  aid  of  chloroform,  could  only  bring  the  Imiuc  "  into  fair  |Htsiliim  ;*' 
at  the  end  of  ten  davR  the  ends  were  found  "  fixed  in  their  new  |»osi- 
tion."  In  Kevt-man's  case,  disloeation  of  the  outer  i-nd  under  the 
acromion,  rc<luction  was  iraportHiblc  ;  the  pattont  withdrew  from  tlie 
hosjiital  on  the  tenth  day,  and  remained  diHibled.  The  result  in 
Hutcliinmn's  case  is  not  reconlcd. 

Treatment.  Reduction  lia-<  usually  Kvn  cfTecled  by  drawing  the 
shoulder  outward  and  backwanl,  and  recurrence  prevent*^!  Iiy  immo- 
bilizing it  in  a  suitable  portion  by  mean«i  similar  to  tho^  employeil 
when  the  dislocation  involves  either  eml  alone.  Hidke  usetl  n  guttn* 
perciia  splint  moidde<]  over  the  clavicle  ami  Ixmnd  d4nvn  by  a  bnndagr 
that  cror<s4tl  the  shoulders  and  was  made  fast  in  front  and  liehind  (o 
anrttlicr  alMint  the  waist.  CViusins  kept  each  end  in  place  by  a  sand- 
bag, the  |iatieut  being  rccuml>ent. 
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DISLOCATIONS  OF  THE  SHOULDER. 

Anatomy — Statistics — ClasMricatioit—Antcriur   Dislocations:    Subcoimcoid,  !n- 

tracoracoidf  trcatmenL 

Anatomy. 

The  bony  xurfacc-s  wlitcU  eutor  directly  into  the  cnniposiUon  of  tho 
shoiilder-joiiit  are  tlie  Klcnt>i(l  n»vity  of  the  scapula  and  the  postcro- 
intrrnol  half  of  the  gloTuilar  head  of  the  hnracnis.  The  former  ia  of 
irregularly  oval  shajje,  llie  mure  pointed  end  above  and  the  bniuder 
(»no  helovv,  and  is  slightly  omejive,  being  ilee[>ene«J  bv  a  low  (ibro-ear- 
tihtglnous  rim,  whieh  is  ooiitiriiious  tlirouglioiit  with  tlic  cansiile,  and 
ab«>ve  also  with  the  tendon  of  the  long  htrnd  of  the  bitrps.  The  ravity 
hmlcH  ontwani  ami  fon\'anl  in  a  tlinK^tiou  nearly  midway  between  llic 
sagittal  and  t^rontal  planes  of  the  body  when  the  scapula  occupies!  itit 
usual  iHisitiun. 

Agiiinst  lliitu  »tliallow  mirfaee  the  head  of  the  humerus  rcstit,  Itcing 
held  in  ptaeo  by  aUQ0:jpheric  pre^ure,  the  touieity  of  the  niiLselet^,  and 
the  tension  of  tiiickcned  portions  of  the 
e-ap-iule  in  different  potiiiions  of  titc  Itnib. 
On  the  ontpr  and  anterior  portion  of  the 
np|H'r  end  of  the  himienis  is  ihe  greater 
tulM?rt>Hly,  boundeil  internally  in  frttnt  by 
the  bieipital  gro«.ve  whieh  lodges  the  long 
tendon  of  the  bleeps  anti  has  iimni  its  inner 
side  the  le**rr  timcrosity.  lietweeii  the 
upper  margins  of  these  tiiltentRities  and  the 
globular  arlit-ular  head  is  a  shallow  groove, 
the  anatontieal  nif^k. 

The  aeroniiuii  and  eoracoid  prooes^tes  lie 
above,  the  one  on  tlie  outer,  tlie  other  on 
the  Miner  mde,  and  the  strong  mraeo-acro- 
nital  ligament  uniting  thi-m  eloses  in  the 
upper  |Mirt  <»f  the  joint,  hut  is  Repnrate<l 
frtmi  its  ejivity,  :w  are  also  the  two  pn>- 
ce.'i^o,  by  the  ioter{Nis<-<l  ea|iKuh'  and  the 
tendon  of  (he  supraspinntus. 

The  surface  of  the  head  of  the  huuierus 
tlittt   is  eoven-d   bv  articular  eartilnge   is    <«»*n«»r   f  •ti.iflin.!i«i«  Uw 
aUmt  one-thinl  of  ihat  of  a  spheK-.  and  the    '^'^  *""  "*"•**  '''•"'* 
axis  itfLv^ing  through  its  centre  meets  the  long  axis  of  the  diaft  at  an 
angle  of  ubuut  ]3()  ilegrees.     The  linear  extent  of  tlie  glenoid  fi^esa^ 
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the  differeDt  ages,  ee^blUbed  bv  taking  into  accoant  the  percentages 
of  total  ptjjiulatioD  beionging  to  th<je<e  ^es,  differs  mmewlut  from  the 
actual  fre(|Ueiic3>',  the  maximum  beinf;  fiitiml  above  the  age  of  fifty 
rcant.  The  proportions  calrolated  fnmi  KnuileinV  statistics  with  the 
aid  of  the  relative  numbeni  of  the  iMij»nlatioii  at  the  different  i^es,  as 
given  in  Chapter  XXVII.,  are  live,  nine,  eleven,  and  twelve  respec- 
tively for  the  decades  from  tliirty-ime  to  seventy.  This  relatively 
greater  frequency  in  advanced  years  \s  much  nK»e  marked  in  women 
than  in  men,  a  fact  which  i;;  to  be  explained  by  the  greater  exposure 
to  violence  incident  to  the  occupations  an<l  habiti*  of  men  in  middle 
life.  It  indicateii,  I  think,  that  a  much  lai^r  proportion  of  the  dislo* 
cations  in  a«lvanced  life  are  due  to  falls  while  walking  than  in  middle 
life,  since  that  is  an  accident  to  which  iNitli  sexes  arc  more  equally 
exitoncti  than  they  are  to  others. 

The  relations  |H)iuteil  out  by  KrTmlein  as  existing  lietween  disloca- 
tions of  the  shoulder  and  those  of  the  elbow  and  fractures  of  the 
clavicle  are  interesting.  His  statistics  show  that  during  the  first  two 
decades  of  life,  a  period  in  which  ilishtcations  of  the  shoulder  are  rare, 
dislocations  of  the  ellN»w  and  fractures  of  the  clavicle  are  most  fre- 
quent. Thus,  of  109  dislocations  of  the  elbow  contained  in  his  table, 
80  of  the  jiatients  wore  under  twenty  yeary  of  age,  and  of  100  cases  of 
fractures  of  the  clavicle  collectcil  by  him  70  of  the  patients  were  under 
ten  yearj!  of  age ;  while  of  2<»7  disfiH-atinns  of  the  shoulder  none  of  the 
|iaticnt8  was  less  than  ten,  and  only  2  less  than  twenty  years  old.  He 
thinks  fractures  of  the  clavicle  are  in  childhood  the  equivalent  injun* 
of  dislocations  u{  the  shoulder  by  direct  violence  in  middle  life,  and 
dislocations  of  the  elbow  the  equivalent  injury'  of  dislocations  of  the 
shoulder  by  indirect  violence. 

Clasaificatioii. 

The  head  of  the  hunienis  in  leaving  the  joint  may  pass  at  first  up- 
wanl  or  d«)Wiiwartl,  backwani  or  forwan.1,  and  may  come  to  rest  in 
any  one  of  a  jrn-at  number  <tf  in»sitions.  The  classification  of  the 
varieties  is  iM-set  with  mnrli  ditticulty,  Ikm-juisc  of  their  number, 
iM-i-ause  of  the  frei|U('iicy  and  ini)M>rtanee  of  the  sec»tndan-  tlisplace- 
inciits.  and  last,  tlinu^li  not  least,  l>ecausc  of  the  nuinl»er  of  classifica- 
tions tlmt  have  aln-iulv  iM'on  made  and  are  more  <>r  less  current.  The 
ctinfusion  has  Iwen  fnrtlnT  increased  by  the  ap)>lication  of  the  same  or 
v(*r\'  similar  t<Tnis  to  ditleront  varieties  by  different  authors.  With 
tlip  rare  disl(»ratinns  Ixickwanl,  and  the  still  rarer  on(S  npwanl,  there 
is  no  difliriihy  ;  the  uncertainty  aris<'s  in  ciHinection  with  those  in  which 
the  liejid  of  the  liiinienis  has  ik»ss<h1  acn^ss  the  anterior  lip  of  the  gle- 
noid fossa.  A  brief  a<x^»unt  of  some  <tf  the  classifications  and  terms 
heretofore  and  still  in  usi-  will  slmw  their  dlfierences  and  resemblances, 
and  may  serve  a-*  a  convenient  intrinhu'tion  and  preparation  for  the 
cla>-^ifie:ition  ttiat  must  f<>Ilow. 

Sir  A>tley  ('oo|kt*s  class! fiejit ion,  hikmi  which  tlntse  now  in  nee  in 
Kngland  and  .Vnierica  have  U'en  in  the  main  constru<'te<l,  recognize*! 
four  kinds  of  disltvcations  :  1.  Downwanl  and  inwanl  into  the  axilla ; 
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2.  Forwanl,  the  hc«<l  of  tlie  Iiuniprus  lyiug  under  tbc  riavicic  on  the 
stertial  side  nf  the  ri>rurf>id  prK-eiw  ;  3.  Jiiirkwanl ;  4.  I*art"utl  inwani, 
the  hcafi  resting  ngninst  the  outer  Kide  of  the  <M)m(H)td  pn^cess.  It  is 
aplKireul,  frr>m  his  deseriptioii,  tliat  the  tir^t  and  I'oiirtl)  ineUidofl  che 
CfimntfHi,  frequent  ca«.'jj,  ihoise  wlneh  are  now  (i;eii*'r.ill_v  termed  '*  sul>- 
glenoid,"  or  "into  the  axillii,"  nnd  "  •^nbcomcfiid,'"  re^iKt'Iively. 

A  few  years  Inter  Malpiipne  followed,  also  with  four  principal  forma, 
but  only  one  of  thera  the  same  as  Coo|jer's.     Ui^  gmupiiig  is  as  follown  : 


Dislodtions  into  t]i«  azilU 

DUlocatiotw  inward    .     .     , 

l^ocatioos  badcwird     .     . 
Dtslocationv  tipwani   .    .     . 


2.  Subconkcoid,  iiK-omt>I«ttf :  nra. 

3,  .Subgk-uiuil ;   ran.'. 

I  4.  lutmconuxiirl;  UK«t  CMUttuMi  offtlL 

\5.  Subclavicubu-;  r»r«. 

f  6.  Subaicnttu'uU;  ran. 

(7.  8iibs{>iiiouH;  vvrv  mre, 

8.  Siipr»cunMY)i(l ;  onlj  two  caoes  known. 


All  these  titles  are  now  in  general  \\m ;  hut  while  the  laxt  four,  and 
perhaps  the  »«oond  aim,  are  still  ujkmI  to  dcsij^nate  the  fonns  which  he 
aesipnated  hy  them,  the  (»thers  have  I>een  used  with  ditferent,  .*(»me- 
time^  with  widely  diffoR'nt^  meaning.  The  first  ft)rm,  the  complete 
siibcDnuNiid,  wa:*  *' clmraeterii!o<I  hy  the  pnijcetion  of  the  head  of  the 
humerus  in  the  axilhi,  hikI  its  jKisitioti  cxiiclly  below  tiie  <x)racoid  pro- 

foess;"  it  would  l>e  included  in  CxH>|ior'»  fir«t  group,  dislocation  down- 
ward into  the  axilla.  His  sc<'ond  subdivision,  Incomplete  sulM-r»nicoiil, 
was  the  same  :is  C(M>|H>r*s  fourth,  [Kirtial  dislocation  inward.  His 
third,  sul>(»lenoi<l,  %vas  one  eonceniin;»-  which  he  seems  to  have  been  far 
from  having  ven.'  precise  notions ;  he  had  seen  only  one  rsuse,  and  had 
beeti  ahte  to  collect  only  eleven  others,  ami  of  thf'se  the  symptom?) 
differed  widely,  the  head  of  the  humerus  l)cing  described  as  raising  the 
anterior  wall  of  the  axilla  in  (me  ea.'ie  and  the  |K>sterior  In  another,  ax 
resting  ng»inst  the  second  intercostal  .-fjiaee  in  one  and  against  the  third 
in  another,  anil  even  as  having  perforate*!  the  wiill  of  the  ehest  and 
Imlge*!  within  it.  The  one  featun;  which  they  had  in  C(mim<tn,  and 
which  he  give?*  a,-t  reithognomonie,  was  that  the  heaii  of  tlie  humerm^ 

[vas  not  immediately  below  nnd  in  contact  with  the  bent  of  the  ooracoid 
process,  but  was  se[iarate<I  from  it  by  a  greater  or  less  intcr\'al.  w\p|iar- 
ently  the  class  was  <;rcjat«l  simply  t*)  collect  titgi'tlM.T  the  othlt  an<l  ends, 

lUie  irrogtdar  ca«(es  tlwt  were  not  subeoraooid  ;  and  the  iilea  which  sug- 

'gestcd  the  name  given  to  it  was  tlint  the  primary  ili-ipluei-meul  took 
place  more  directly  tlownward  than  in  the  pivceding  varieties.  It  will 
l>e  seen  that  the  name  has  since  l>een  applied  to  a  very  much  larger 
proportion  of  cufier^. 

Hi.i  fwoond  main  division  emhmced  two  varietiefs  the  intraeonicoid 
nnd  the  sul>c!avicular.  Concerning  the  latter  there  is  no  miscout-ep- 
tiun  ;  the  term  has  remained  in  use,  nnd  with  the  •Qime  mciining.  The 
group  is  made  up  of  those  cases  in  which  the  lu-ad  of  the  humenis  luw 
paisc<l  entirely  to  the  inner  side  of  the  comc^tid  pnKress,  nml  lies  below 
the  clavicle.  But  thi*  other  lertn,  intraeoracnid,  is  gcnemlly  employcfl 
in  a  much  more  rr^^tricleil  si-ntK'  tluin  by  Malgaigne.     Uy  it  he  ile-^ig- 
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taax^m  uf  the-  ^ntp,  tlio  8Upnig1eiu>-i>n£l)iimorttl^  is  oAon  of  slight 
slrfngUi  niul  iin<li>rlu-»  and  Ih  iiiliniatuly  iidKerpnt  tu  Lhe  tentjuu  o(  i\w 
siitk8t:-n])iilftriB. 

Ttie  a)rur(»-l)(imeral  liniment  is  a  strong  wide  bund  cxU'udinff  from 
tilt'  riMil  and  initer  iMtrder  of  tlic  coracoid  [irocess  over  the  tup  oftlir  jnint 
to  the  iicck  of  the  htinienm  above  the  greater  tiibem^itv,  and  if  inli- 
matpfy  coiitiect«<)  witti  the  <:ajisule  and  the  tendon  of  the  supnispiiuitus. 
It  i»  thonf;ht  to  play  an  )n)|>ortant  jutrt  in  dctemiining  the  [Kir<ition 
hilcen  Iiy  the  Urab  when  dislocatwl,  and  tlic  manoeuvres  by  whieh  the 
diritfK!»lion  can  l»e  rwlueixl. 

Tlie  i«ndon  of  the  KnpracipinatuH  jwRses  Iwtween  tlie  nernmnm  and 
the  head  of  the  humerus  and  is  attached  to  the  upju-r  part  nf  lltr 
greater  tuberotiily  ;  it  is  blended  wit)]  the  cairsulc  and  is  ^K'|iuniteil  fi-oni 
the  ucmniion  by  a  bursa.  Below  it  nmin  tltc  tendons  uf  tlie  infruKpi- 
nafus  and  teres  niiuDr,  paKsin^  to  the  lower  and  middle  facetfl  rewiMMv 
tively  and  also  blended  with  the  capsnlc. 

Outside  the  (3i[wnlp  is  a  loose  layer  of  a>nneclivp  tissue  whieh  sejia- 
rates  it  and  the  tendons  uf  (he  outer  mu^'lcs  fn>m  tlie  inner  surfiui'  of 
the  deltoid ;  within  tliis  layer  U  the  siilHleltoid  bunia,  extending  umler 
tlie  acromion,  wliti-h  dest-'rves  H|>e(-ial  mention  iKH-aiise  of  the  faet  that 
when  the  tendon  nf  the  sui>ni6pinatUH  is  torn  away  from  its  uIIjhtIi- 
inciil  in  a  disloealion  and  retracts  under  the  acromion  with  the  adherent 
capfuh',  this  InirMt  is  {hereby  opened  and  plnivd  in  eornninuiottion  with 
the  cjivity  of  the  joint,  and  the  nppcr  portion  of  the  m|)sulc  is  thus 
greatly  lengthened].  The  influcnct!  <)f  these  new  euiiditions  in  fuvohjlg 
recurrence  of  dislocation  haH  been  discu»^>d  in  Chapter  XXIX. 

With  r**s|K*ct  to  the  nerves  and  arteries  it  i^  neeewmry  to  fipenk  only 
of  the  cireuuiflex  nerve  and  of  the  arterial  brunches  which  pass  out- 
ward, the  two  cireiitnllex  and  the  subsatjiiilar.  The  cireniullcx  iiene 
winds  around  U'liinil  the  ntvk  of  the  humerus  to  its  outer  side,  to  be 
dijttribiited  to  tlic  deltoid  nitiscic  and  to  the  intejnmient  covering  lU 
It  may  Ih»  so  injure<l  in  a  <lisloc»tion  that  the  deltoid  will  Im?  immlyzed^ 
|ierhaps  ixTinanently. 

The  circumflex  and  subscapular  arteries  imlss  ontwiinl  to  \w  distrili- 
ule<l  anion^  the  niustiles  of  the  scapula  ami  np[K'r  piui  uf  the  ami ; 
when  in  n  dislocation  the  head  ol  the  humcrub  pn««es  the  nxillury 
artery  inward,  those  branches  are  put  ujMjn  the  stretch  lipcautw  they  arp 
prevented  by  the  attaehmeni  of  their  branches  to  the  tissues  fn»ni 
moving  inwani  as  freely  as  the  main  trunk  does,  and  con:?4i|UenlIy  they 
may  be  rupturiKl  or  turn  away  fruin  the  liide  of  tiie  main  artery,  'i'lns 
accident  may  be  the  (x>nse(pienue  of  tiie  dislfK'afion  itself,  \tT  of  tlic 
ed'orts  to  rodue*'  it. 

The  movements  which  are  most  fnxpieiitly  eoneemed  in  the  produc- 
tion of  a  dishH-ation  ant  <iutwanl  niliition  and  alKhiclion.  Tn  the  latter 
the  elbow  is  rnisetl  dir<-ctly  outwani  and  furwani  fri>m  the  side  <if  the 
Itody  by  tlie  action  of  the  di-lioid,  tin?  pluue  in  which  it  luovtst  licing 
more  or  less  exactly  that  which  wouM  t»e  rejiresenteil  bv  the  prohuiga- 
tion  of  the  bnwid  surface  of  the  Hhoulder-blode.  As  tne  movement  is 
made,  the  lieud  slides  downward  on  the  gleuui<l  fo^iso,  the  long  head  of 
the  tri»T|is,  the  hover  jMirt  of  Uie  siil>K*:ipnljiris,  and  the  lower  and  inner 
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portion  of  the  capsule  arc  ma<!e  tense,  oud  the  ninwincnt  is  arrested 
wlirn  the  U)p  iif  the  ^n'siter  tiilH;ni.sitv  CMriii-.'^  iiilo  coniui-t  with  the 
iipiwr  margin  uf  the  glenoitl  forwn,  ami  tlic  side  ul"  tlie  nhati  c\orw  below 
th<*  tul«Tiw*ity  touclies  the  ueromiuu.  IT  the  niuseinent  is  now  con- 
tinued, and  the  arm  raised  to  llie  ttide  of  the  h<-ud,  it  i.s  clfeL-li.-d  hv  the 
notation  of  the  w^piila  :ind  tlio  eh-vation  tif  iLs  outer  jMiriioii.  If,  un 
the  otlier  hand,  tlie  movement  i^  mntiniied  while  tlie  scapula  is  kept 
stationan*,  the  centre  of  motion  is  tranM'erred  to  the  jHMnt  of  (intact 
belween  the  hnmenis  and  the  edge  of  the  acromion^  and  the  head  of 
the  iMHie  i-H  forced  downward  ag:tin.st  Uie  already  tenure  eajwule  and 
rnjitures  it  at  its  lower  and  inner  |K)rtion,  where  it  presses  directly 
again!^t  it. 

In  uutwani  n>tatiou  when  the  arm  la  hanutug  by  the  side  or  is  but 
flighlly  abducted  the  movement  is  arretted  oy  the  ten.*<ion  of  the  cap- 
sule on  the  inner  side,  and  at  the  Raiiie  time  the  lower  and  outer  part 
of  the  greater  tulxTusity  comes  into  cimtact  with  the  outer  lip  of  the 
glenoid  fo!4Ma  ;  if  the  movement  is  then  continued  the  capnute  yields, 
hilt  the  head  does  not  Itecome  di<ilocated  unless  some  other  foree 
inlcrvenca  tu  press  it  inward  through  the  rent  that  haii  thus  been 
made. 

In  all  the  other  movements  similar  conditions  arc  found,  and  dislo- 
eatiouH  foll<»wing  them  arc  less  freuurnt  only  because  the  movements 
are  themselves  less  frequently  tairneci  l>cyomI  the  limits  set  by  the 
^triHTture  of  the  joint.  Thus,  a-Muetiun  and  rotation  in  wan!  are 
chivke^l  by  cont^et  of  liie  arm  with  the  IkhIv  before  the  capsule  is  i)Ul 
n]K)n  the  stretch,  and  exten.sion  of  the  arm  behind  the  axtlL-iry  lino 
must  Ite  carried  ven,*  far  before  a  new  fulcrum  is  found,  and  is  also  a 
movement  that  is  rarely  produced  or  exaj^rated  by  external  violence. 

Statistics. 

The  gn-at  frequency  of  dtflocntion  of  the  sboidder  ia  fully  explaim-*! 
by  iJip  stnieture  of  the  joint  and  by  its  ex[K>sitrc  to  the  dislotniting 
acti<m  of  direct  and  indirect  violence.  Tins  frw|ueucy  is  so  great 
that  dislocations  uf  the  shoulder  are  aliont  a.-*  niiTnermm  mt  all  the  other 
disIocatinnH  of  the  iHidy  (Timibintil.  The  tables  of  statistics  given  in 
C'lwiptcr  XXV n.  show  percentages  varying  from  4U  to  51  of  all 
di'^hx-ations,  Malgaigne's  Ht;itistic.s  of  489  casej^  contain  ,"121  of  the 
hiimrnis,  more  than  Go  per  wnt. ;  (iurlt's  rolh-ciion  of  fH)7  caws  in 
tin-  hospitals  of  Hcrlin,  Paris,  and  Philadelphia  contain  5(>.'t  of  the 
Hhoutdcr,  .^  IKTccnt. ;  Hardenheurr*  saw  20  inn  total  of  37  cases 
treated  in  one  year,  54  per  cent.  Kronhnn's  8tatistir:s,  which  are  espe- 
cially valuable  because  they  are  mn<le  up  fnini  both  hospital  and  [wly- 
rlinic  reconUigivea  tiitul  of  207  disloi'ations  of  the  shoulder  out  of  II 10, 
/il  |R-reenL,  of  which  184  wore  in  males  and  only  2^J  in  females  ;  of  Mal- 
gaigne's  ;t70  cases  y"  wen-  in  women  ;  c)aM«tlieil  acconlnig  U>  age  :iiid  sex 
thev  Itoth  show  that  the  injury  is  rare  in  youth,  infre<iuent  in  old  age, 
ami  most  frttpient  in  middle  life.  The  youngest  recorded  case,  excluding 
obtttetrical  cases,  is  Villar's,'  tiAoen  days  old.  The  relative  frecjuencyat 

>  tfantftibpor:  lienUelM  Chiruriii?,  Lief.  St  a,  p.  779. 
■  Viliu  :  i'TOviadal  llvdiad  Juunial,  August  Ai,  MM 
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tlir  ()iHV>rcnt  ng4><t,  oslnbli^li^Ml  Iiy  tnlcinp;  into  ntvoiint  tlic  penwntages 
ot'  luUit  jMipiitutiui)  bcluug'iiig  t<^  tliti.s<>  agc»f  iliflcnj  t»oii><*\vImt  fruni  tliv 
iicttuil  Imjiieiiov,  (Ik-  miixiiiiiMii  iH-in^  fDiuiil  u1h>vu  t\\v  a^c  of  fiflv 
vcnrh.  Till*  i)nnn)rli<nis  ritl<'ul:it4>il  tniiii  KnttilcinV  )4tili<£lu>»  wild  tUv 
nil)  of  tile  roliilivf  miinWrs  of  the  |ioptilutinii  itt  llio  (liferent  a^-^,  tu 
given  in  (1i:i|ili-r  XXVII.,  an*  fivt*,  nine,  fli'vm,  :uk1  Iwchf  rrj-jji-c- 
tively  for  (lie  dft-ades  from  lliirty-«inc  U*  .•H-wnty.  This  relatively 
gnmUM'  rit.*(|nem'y  in  ailvanctHi  yeai-n  is  niiieh  more  niarlce<I  in  uoiiieu 
than  in  nirii,  a  fnct  whirli  is  lo  b«  explained  by  the  eroator  cxpiiiitirv 
to  violence  inci<icnt  to  the  iK-enjmtions  aiul  hfl)ilt>  ol  men  in  nn'tlrll« 
life.  It  indieates,  I  think,  that  a  ninch  lai-ger  pronurtiun  uf  the  dihlo- 
cutiong  in  udvanred  life  i\rf  dnc  lo  falls  while  walking  than  in  middle 
life,  rtinoe  that  is  an  accitlent  to  whieh  iMitli  acxgs  arc  more  ei|ually 
ex|K>»ed  than  they  are  to  others. 

The  relations iHiinttnl  out  by  Kronlein  as  pxjutinp  bctworn  di«lo«Ta- 
tions  of  the  slKiulder  ami  those  of  the  elWtW  anti  fntetnres  of  the 
elaviele  aix- intcrestinjj;.  l]\<  statislii'8  show  that  dnrini;  tin*  lir«t  two 
dewides  of  lift-,  a  |KTi«id  in  whieh  dishM;:iti(>ns  id'  the  .■ilioulder  are  ran.*, 
dislonntions  of  the  elbr»w  and  frnetnR's  of  (lie  clavicle  arc  n»nst  frt*- 
i]iieul.  Thus,  of  lOIt  dislm-ations  of  the  ellmw  containwl  in  his  tublo, 
80  of  the  |Kitienls  were  under  twenty  venrs  of  age,  and  of  100  (3i.'*'s  of 
fractures  of  the  clavicle  collc<^to*I  by  him  70  of  the  patients  were  umler 
ten  years  of  ap* ;  while  uf  till"  disli»eQtion>  of  the  shoulder  none  of  the 
patients  \v:is  U-k<  than  ten,  and  iinly  2  less  tlian  twenty  y<'ars  itld.  He 
thinks  fracturci*  of  the  elavielc  are  in  childhood  the  equivalent  injur)' 
of  dii!iIocittionfi  of  the  (tlioulder  by  direct  violence  in  ndddle  life,  and 
dishHTationg  of  the  ellK)w  llie  etjuivalent  injur)'  of  diHlucatiomi  of  the 
ahonlilcr  by  indirect  violence. 


Cla&flification. 

The  head  of  the  humerus  in  lejiving  the  joint  may  iioss  at  Grvt  up- 
ward or  downward,  backward  or  forM'ard,  and  may  eonie  to  n'*rt  in 
anv  one  of  a  preat  number  of  |Histtii>ns.  The  clasAificalion  of  the 
varieties  in  beset  with  nuieh  difliiadty,  iM-eause  (►f  their  number, 
Ijci-anse  of  the  frecpiencv  and  ini|Hniance  of  the  secondariF'  ilisplaei-- 
ments,  and  last,  though  not  Iwist,  because  of  the  nimiber  of  cliLssiBai- 
ttonn  that  have  already  }n'vn  made  and  are  more  or  Icf*  current.  The 
<H.»nfu»ion  has  been  further  iucrejiM'<l  by  tlie  npiilienlion  of  the  f-amc  or 
Very  similar  tenns  to  dilVerent  varieties  by  diffcn-nt  autlmn^,  Wilb 
■  he  rare  disIor:Ui<mH  ItaekM-ard,  and  the  still  rarer  ones  npwani,  there 
is  no  diftienltv  ;  the  luieertainty  arises  in  ermnectiou  with  thos*-  in  whirh 
the  head  of  t)ie  humerus  ha?  jm^Aed  across  the  anteriiir  lip  of  the  gle- 
noid f4M4i.  A  brief  account  of  M>me  of  the  classilieations  and  terms 
heri'tofore  and  still  in  nse  will  show  their  diffen-nces  and  n*emblances, 
ami  may  serxe  afl  a  convenient  intnjduetion  ami  prf|ianilioD  for  the 
olas.sifie:itiou  that  nin»l  follow. 

Sir  Aslley  (Vknier's  rlnssilieation,  uiMm  which  thost*  now  in  use  in 
Knf*lan<l  and  Ameriai  have  been  in  tlie  main  nuistructed,  recognixed 
four  kinds  of  disloailinns  :  1.  Downward  and  inward  into  the  a^tilhi ; 
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2.  Ftirwanl,  the  head  of  the  huineru:*  lying  under  the  rlaviclc  on  the 
•MtTnal  side  of  the  fonictiid  prcx?ww;  '-\.  ISiirkward  ;  4.  Partial  inward, 
tilt'  bead  resting  against  the  outer  side  of  the  eonieoid  j>nxi-jt*».  It  is 
apparent,  frnni  \\\»  derrcriptiun,  that  the  fii'!«t  and  fourth  iiichided  the 
common,  freqnent  rA**e«,  thof**-  which  arc  now  gencndlv  terniwl  "  gul>- 
glenoid,"  or  "  into  the  axilla,"  and  "  suljcoracoid/'  respecfivoly. 

A  few  years  later  Malgaigne  followt'<l,aU»  with  four  priiit'ipal  form.^ 
but  only  one  of  them  the  !<amc  as  Cooper's.     His  grouping  is  as  follows  ; 


DblooiUoas  into  ihe  axilla 

Diilocmtion»  inwanl    ■    . 

Iiiiilocal)oii»  Iwrktrard 
Dulocatiofti  iipwmnl  . 


1.  SuTjciirmooid.  ctiniplpU" ;  cjiiilpttinimoa. 

2.  Stibcomcoid,  incomfilet^  ;  rare. 
I  ^  8ul>gk;D<iid  ;  rarv- 

I  4.  IiitracorncuiJ  ;  mwt  uitntnoo  of  all. 

*  ( h,  SiilK-lariciilar ;  rare. 
(  6.  SuhabcrMtiiial ;  rare. 

*  \l.  8iilMf(>iD(iU!! ;  Tcry  rare. 

8.  Siipracontcoid  :  nnl/  two  nset  known. 


All  these  titles  arc  now  in  general  use ;  but  while  the  last  four,  and 
perhapH  the  iiecond  also,  are  Htill  u.sed  to  designate  the  fonns  which  he 
designattxl  by  them,  the  other-*  have  heen  used  with  different,  wme- 
times  with  widely  diflerent,  meanings.  Tlie  Hrst  form,  the  c"unplete 
subcoracoid,  was  *' rhanicterized  by  the  pnijertion  of  the  head  oi  the 
humerus  in  the  axilla,  and  it.s  pwition  cx:u'tly  Iwlow  the  nomcoid  pro- 
-cxss ;"  it  would  be  included  in  C-ooper's  first  group,  dishxwtion  down- 
ward into  the  axilla.  His  second  stilHlivision,  incomplete  ^ulH-nrncoid, 
was  the  same  a^  Cooper's  fourth,  {Kirtial  ilisltH'siticn  inwanl.  ITin 
third,  subglenoid,  was  one  e^nicerning  which  he  seems  to  have  been  far 
from  having  very  precipe  notions;  he  had  seen  only  one  case,  and  haft 
been  able  to  collect  only  eleven  others,  and  of  these  the  symptoms 
differed  widely,  the  head  of  the  humerus  being  dcscrilx-d  as  raising  the 
anterior  wall  of  the  axilla  in  one  (!a.<4(>  and  the  ptisterior  in  another,  nn 
resting  against  the  second  intercostol  S)iaee  in  one  and  agjiiiist  the  third 
in  another,  aud  even  as  having  [wrforuted  the  wall  of  the  chest  and 
loilgwl  within  it.  The  one  fe:ilun;  which  ihey  ha»l  in  citnimon,  au*! 
which  he  gives  as  imthognomonic,  wa^s  that  the  head  of  the  humerus 
was  nut  immediately  below  and  in  contact  with  the  beak  of  thccuraenid 
pnKxsts,  but  wiLs  sejNirateil  from  it  by  a  greater  or  less  int*!rval.  Appar- 
ently the  cla.-^  was  crcate^l  simply  to  collect  together  the  ntlds  and  ends, 
tile  irregular  cases  that  were  not  subconic»iid  ;  an<l  the  id.:-a  which  sng- 
geetcd  the  name  given  to  it  was  th.it  the  primary  displacem<'nt  took 
place  more  dinn'tly  downwani  than  in  ihr  prei?e<ling  varieties.  It  will 
be  seen  that  the  name  has  since  Ih^'U  apjiliol  to  a  very  much  larger 
proportion  of  wlscs. 

Ills  s«-cond  main  tltviston  embraced  two  varieties,  the  intnicornt^oid 
and  the  sulR-lavicular.  (.'oncoming  the  latter  there  is  no  mistsninj*- 
tion  ;  the  term  has  n>tnainetl  in  use,  and  with  the  »ime  meaning.  Tlie 
group  is  maile  up  of  those  ease;^  in  which  the  bead  of  the  htnnerus  has 
pu-s^ted  entirely  to  the  inner  side  of  the  coracoid  prr)ce.ss,  and  lii^  below 
the  clavicle.  Hut  the  other  term,  intraeonicoid.  i-  generally  employed 
io  a  much  more  rciitricted  sem^e  tlmn  by  Malg:iigne.     Ry  it  he  tlesig- 
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nateil  the  greatest  miiiil»er  nf  ilislnrntinnj^,  more  than  two-thirds  of 
those  he  saw  nt  the  HMpituI  St.  I^tuitt ;  he  ii|>|iIiiKl  it  to  thi.>sc'  in  \\hi<-h 
the  head  of  tlie  liumeniN,  while  still  renmiiiiugiiiuler  tJic  eiiraeDiiJ  pru- 
ccHs,  overlapped  il  uii  the  inner  side  hy  more  than  half  its  own  dmm- 
eter.  MoaI  <(f  .*neh  oases  are  now  tonned  siihcomotiid,  and  uidy  th< 
in  which  the  head  has  passed  alniitst^  if  nut  entirely,  tu  the  inner  Mth 
4if  the  pro«;e^  an?  «dled  intracoiwoid. 

The  tendency  of  the  mure  recent  French  and  German  writer*  U  to 
make  a  single  group  of  all  the  dirtlocationi*  in  which  the  hunjcrns  [at 
to  tlie  anterior  side  ttf  the  scapula,  containing  four  or  more  ^nbdi visions 
or  varieties,  two  of  wlurh,  the  subclavicnlor  ami  intraoomcoid,  in  the 
narrower  seutH',  are  aewpltnl  by  all.  Of  the  nmiuiinng  two  principal 
oncH,  the  BulHH)ni<'oiiI  and  the  subglenoid,  rlie  former  Ip  made  t<t  include 
the  great  majority,  and  the  subglenoid  is  either  elowlv  and  distinctly 
restricted  to  the  very  rare'  cat^s  in  which  the  head  ul  the  huiuenis  is 
dispiaectl  directly  downwani  n[>on  the  tendon  of  the  long  he:id  of  the 
triceps,  or  Malgidgnc's  grouping  is  aw-epted  with  all  its  diversities  and 
vagueness.  In  tlic  former  caM;  the  group  is  removed  fnun  the  priu- 
eijml  division  of  "ant^^ior"  or  "  prtcglenoidal  *'  disloeations,  and 
miule  to  form  by  itself  anotlier  principal  division,  termed  "  disloca- 
tions downwanl.'* 

The  Knglitili  and  Anieriran  writers,  as  a  rnlc,  diviile  the  same 
(aises  into  suljglcnoid  and  snhcomcoid,  bailing  ilie  distinction  between 
iheni  upon  the  (diini-al  fculure  of  the  gm-ater  or  less  faeility  with 
which  the  head  i>f  the  huuienis  nin  Im*  felt  In  the  axilla;  thoN'  in  which 
it  is  more  prominent  in  the  nxilla  are  " subglenoid,*'  tho^  in  which 
it  is  more  prominent  t>clunil  the  anterior  wall  of  the  axilla,  close 
benenlh  the  uiracoid  priK'ess,  are  "  sidxronicoid."  TIh-  objections  to 
this  grouiting  are  that  it  does  not  sufficiently  di-ttingnish  Ix-tweeji  pri- 
mary ana  stHHtndnry  disj>lact-ment.s,  and  that  the  elinic^d  features  n|Nin 
which  it  rests  present  a  complete  scries  of  intermediate  forms,  ntost  of 
which  might  l>e  as  property  placed  in  one  group  as  in  the  other.  The 
arliitrariness  and  nn(x'rtjiintv  of  the  decision  are  well  shown  bv  a  cum- 

iNirison  nf  clinical  and  mthologit'al  Ktalii^tics.  Thus,  Hamilton  and 
Jryant  say  that  the  subglenoid  is  of  more  frequent  occurrence  than  the 
subcoractiid,  and  Kriehncn  sjty;*  that  tluH  is  the  opinion  of  most  Ktlgli^h 
surgeons ;  while,  on  the  other  luind,  Flower/  who  made  an  examina- 
tion of  all  the  8|»ecimens  contained  in  the  tendon  museums,  41  In 
number,  foinxl  that  in  '12  the  dislwation  was  sulxH.>nK'oiil,  and  he  adds, 
that  of  liO  csis**s  recently  observed  by  him  in  Jiving  |ialients  the  same 
was  true  of  "a  large  majority;'*'  he  wills  attention  to  the  fact  that 
"the  great  frenuency  o{  subeoracoid  disliM:ation  nbp«^rved  in  tlii«  s>'ries 
[of  s|>ecimens]  does  not  a<™»rd  with  the  dcwriptions  of  tills  injur)' gen- 
erally given  in  the  standard  surgicjd  works  of  the  country.'  A  few 
vcars  later,  in  the  article  on  the  Injuries  of  tlie  Tpper  Extremity  which 
he  prepan-i]  in  ixinnection  with  Mr.  Hulke  for  Holmes's  S^ntrjn  v/ 
Surr/rrt/^  Ikfr.  FlowxT  made  a  classiticjili4in  in  which  the  influence  of 
this  ini|w.>r1ant  inve:>tigation  is  apparent.     It  in  as  follows: 

■  |-1tiwt<r-  TraRPWiinns  Lomlon  PulholitKlr«l  l^trlrlr,  imU,  \ul.  kH.  p.  I7B. 
* 'Ilix  iiiiiitlx-r  i>  ft\ru  u  44  In   hia  articlo  wo   liOu'lci  of  lli«   l)|t{«r  BlIlFinity  hi 
Jloliuot'*  S^stoui  of  Sars«r]r. 


DISLOCATIONS  OP  THE  SHOCLDEIL 


5fi5 


1.  SuBCORAOOiD.  Forwanl  ami  fulighlly  downivanl.  On  tii  tlie 
neck  of  the  scapula,  in  front  of  the  glenoiil  fu«#a,  nnv)  imni<Hli»t«>ly 
beluw  the  coracuid  pruoess.      t'oiumon. 

2.  SuHfiLKNoiiK  Dow'uwanl  and  forward.  Head  of  the  humeriiH 
in  front  of  the  inferior  costa  [border]  of  the  acapnia,  below  the  glenoid 
fiissa.     /iVi/'f. 

Hid  remaining  three  di visions  are  S'li trim? iVi/Air,  Sn»racor(troiit,  and 
HiUMfpiiiom,  the  latter  inclnding  Mulgaigrne'n  sixth  and  seventh. 

Turning  now  to  ihe  jwlhological  data,  to  the  rccoi-dcd  results  of 
|m^t-niortfm  exanilnationK  and  ex|H^rinu>iitx  n{>on  the  i^daver,  and  con- 
tining  iiur  atleution  for  the  moment  to  the  forms  mainly  in  dispute, 
llie  dislueations  forMard  (or  iuwaixlj  uud  downwainj,  and  to  the  jHiinta 
that  oflect  the  pnaition  of  the  bead  uf  the  humerus,  the  following  fiicta 
apt>ear : 

The  head  of  the  humcnis,  when  it  passes  across  tlie  anteriior  ctlge  of 
llie  glenoid  nivity,  muHt,  aa  a  glance  ai  Kig.  278  shows,  move  somewhat 
downward  so  as  to  get  below  the  beak  of  tJte  ooracoid  process  ;  the  posi- 

Fio.  262. 


SiAiUwiaiUr 


fJmlii  UimUat 


T^iboir  tb«  r»n8<>of  pcaUlitna  tli»l  nuf  be  laktrti  bj-lhv  hekdof  thp  homeniii  HAjTr  pHtnarT  ilt>- 
iJuTUH'ut  IVirwKnl  or  duiri)W«nl  In  >Bf  of  tbo  illrevtiuni  botwovii  llic  ft(n>w«. 


lion  of  the  limb  t}iat  most  favors  the  production  of  dislocation  is 
alnhiction  witli  or  without  external  rotation.  The  inner  and  lower 
.portion  of  the  capsule,  bein^  pre!i>H(!d  ujH)n  hy  tJie  head  of  ihr  humerus, 
'tear*  l>etween  tlie  tendon  ui  the  subscanulnris  and  liie  triceps,  tlie  n*nt 
being  small  or  largo  and  varying  greatly  in  extent  ami  direction  in  the 
different  cases,  but  it  is  always  on  the  ant<-riur  and  inner  side,  and  tlic 
hcwl  luifAes  more  or  less  completely  through  it.  If  the  movement  is 
more  directly  forward  and  inward  and  to  a  less  d^pve  downward,  as 
in  dislocations  by  direct  violence  received  on  the  outer  sitle  of  the 
shoulder,  the  head  of  the  \ynne  pushi's  the  snhsraptilaria  nnisclc  before 
it  nud  hMlgcii  close  under  the  ixiracoid  prooesH  and  iK-twccn  that  musele 
unl  the  edge  of  the  glenoid  cavily.  In  this  case  uo  seiimdnnr*  dis- 
placement ensues,  and  the  form  would  Iw  classed  as  truhrorarttHi  by  nil. 
If  the  movctucnt  is  forcible  and  prolonged  the  .■vubscapulnris  may  Iw 
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torn  entirely  ucn»HS  ami  llie  luad  may  pxu»(  tlinxigh  it  ami  come  tu  rr>t 
Oh  llie  sitle  at'  the  lliorax  nndcr  the  elavioh* ;  or,  as  in  a  case  qiiottnl  Uy 
Malgaigne,  it  may  i»kAa  over  tlic  iinper  bonier  of  the  suhscapulurtr*  niiil 
cuine  to  rett  at  the  Hainu  point  It,  on  tlie  other  hand,  tlie  |kriiiuin- 
liiovenieni  downward  has  l>een  nior<'  iiiarki'd.  ;is  in  di.slocatiiHi^  elVeeledj 
l»y  hyper-aUiuction  of  the  avnj,  the  head  etthiT  nait-ies  beluw  the  siib- 
rtcnpitlaris  or  tears  il*  lower  portion,  an<l  then,  us  the  ellww  is  hiwered 
(he  head  rii<cs,  pressing  the  suhscapularis  ur  its  unturu  portion  upward 
and  remaining  »c>parateil  hy  it  from  tlie  eoracoid  pnires>L  Tlie  extfjit 
and  direction  of  thim  movement  of  tlie  head  are  detcnnined  lar^ly  by 
the  rcsitnance  of  the  nntorn  |K>rtioris  of  the  capsule,  notably  the  outer 
and  anterior  part,  which,  by  preventing  the  further  deseent  of  (hat 
part  of  the  hnmenif*  to  which  tliey  are  attachinl,  i-om|)el  (he  head  to 
move  upwarti  as  the  elbow  de^ccnds.  Otiicr  factors  are  found  in  the 
tuuscleK  ;  if  the  head  lies  under  an  untorn  Htib«rapulari)4  its  du«tanee 
below  the  corarotd  pnKiesj*  will  l>e  greater  than  when  it  He:*  under  onir 
the  upper  portion  of  the  mnsele.  and  if  in  adtlitiori  it  lias  pas^L-d  under 
the  teres  major  or  downward  ii^  fur  as  the  lower  bonier  of  the  peetora- 
lig  major  the  arm  will  remain  widely  aUIueted  or  even  with  the  elbow 
above  the  head  (luxatio  creeta).  l)r,  departing  still  further  fnun 
what  i^  usual,  it  may  |>erliaps  even  turn  lKi<-kwanJ  after  it  \va»  left  its 
s«)eket  and  psL"^  nntlcr  the  long  head  of  the  trieeps  to  lodge  Ix'himI  the 
glenoid  cavity,  the  alleged  subtricipital  dislixiiliun. 

The  head  of  the  humerus  ivsis  against  the  inner  stile  of  tlie  head  or 
neck  of  the  seapula  at  any  point  l)e(ween  its  junction  with  the  bnwd 
axillary  border,  or  inferior  costn,  and  the  middle  of  the  anterior  tip 
of  the  glenoid  fossa,  and  it  may  lie  either  directly  ag:uust  the  oilge  of 
this  lip  or  further  back  on  the  side,  as  in  clearly  shown  by  the  sprei- 
mens  of  old.  unreduced  dislt;ioalious  preservetl  in  l!ie  uuist'Ums.  And 
atxMinling  as  it  fHX'upies  one  or  the  other  |K>sition  it  will  l>e  mure  or 
less  prominent  in  (he  axilla  or  more  or  leas  clearly  seen  and  felt  t)ehind 
the  {>eoloratis  major  beneath  the  eoracoid  ppoccea. 

It  is  evident,  then,  that  the  {tosition  in  which  the  bend  of  the  bon<> 
is  found  bears  only  a  limite*!  relation  to  the  point  at  which  it  left  the 
joint,  and  that  a  claHsitication  which  is  sharply  made  u{h>u  thii^  por- 
tion is  not  only  arbitran.- and  uncertain  for  a  large  numlKT  of  cawm,- 
but  also  favors  inattention  to  pointa  that  have  nn  important  bcfmn|f 
upon  a  safe  and  easy  reduction. 

It  is  desirable  tlutt  a  classification  should  not  deal  minutely  with 
unimfMirtant  variations,  and  tliat  insteail  of  multiplying  iltvisions  it 
should  rtitlier  gather  into  a  few  grouiis  thrise  varieties  that  liave  ehar- 
neteristic  and  iu){Mirtant  features  in  common ;  and  yet,  as  s*>nie  forow 
differ  widely  in  their  syniptonm  from  others  with  which  they  are  wd 
other  grounds  closely  related,  it  is  equally  desirable  to  recogniRe  and 
note  such  diffen'nces.  The  distini-rtion  between  "  regular  "  and  "  im^- 
ular"  dishica(ions  made  by  Rigcdow  at  the  hip  can  also  Iw  made  at 
the  shoulder,  taking  for  (he  ilislocatlnns  <lownwnrfl  anil  fnrwani  the 
integrity  or  tJie  rupture  of  the  nnteni-extenml  [wrtions  of  the  cniwule 
as  the  determining  fentiin*.  The  following  elasflitii-alion  is,  in  the 
main,  the  same  tta  that  of  Mr.  Flower,  above  given,  niul  the  later 
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French  a»<l  (.it^riiiaii  writers.  It  differs  from  that  of  the  majority  of 
the  Knglirth  am)  American  writers  in  ivtstriotinfr  the  grutip  of  the 
*'  (iubglunuiil  "  and  correspondingly  enlai^ing  thatof'th<!  "  rtulworacoid  " 
disJooatious. 

ISubconcoid ;  very  cuninion. 
Intniioractiii)  i  rsct>|>tianiU. 
sabclaTiciilar. 
ISub^enoid ;  unctMnnon. 
•r«cU ;  TeiT  rmr*. 
Mb«m-i|>ilal  (7) 

PtmatiM  r  SuhfccromiAl ;  rmre. 

^^^^ I  .Subspiiious ;  yt-ry  rare. 

CpVBTd Supngleooid  ;  vvrj  ntre. 

The  numcs  of  the  four  principal  divisions  indicate  the  direction  of 
the  iirimury  displucemcnt ;  those  of  the  subdivisions  the  |>osition  in 
whitm  the  head  of  the  hone;  hKlgc?*,  with  tlic  exception  nf  the  errrtn, 
which  taki.*s  \Vi  name  front  the  attitude  of  the  liinh,  and  the  Hnhtrieiit- 
itnl,  which  nither  indicates  the  rtiute  traverseti  hy  the  head  than  the 
position  finally  taken  bv  it.  Between  the  auterior  and  the  downwanl 
the  divisou  cannot  be  sharply  made,  and  in  many  of  the  eases  included 
among  the  first  the  primary  displa«?ment  has  more  of  the  <h)wnwanl 
than  of  the  anterior  feature,  Imt  it  is  believed  that  hy  enlan^ing  ihe 
sul>ooracoid  class  so  thai  it  will  include  all  but  the  lowest  of  the  lower 
fnnits,  by  extending  itt  range  so  that  it  will  distinctly  include  the 
lower  ati  well  as  the  higher  priinnry  <lisplacenietits,  the  neces.sity  tif 
uhduuting  the  arm  to  effect  reduction  in  those  ca*ies  in  which  the  sec- 
ondary displacement  uowanl  is  marketl  and  might  uthcrwise  load  into 
error  will  1m»  less  liable  to  Ik*  overlo*»ked.  The  diflirnltv  of  tlistin* 
gui«htng  iK'tweeu  the  stibglenoid  and  the  lowest  of  the  suhcoraeoid 
will  arise  in  only  a  ven.'  limited  ntimbor  of  caseii  and  will  be  wittiout 
practical  im[>ortance;  .it  tlie  mwt  it  will  be  merely  a  question  of 
nomenclature. 

There  would  l>e  Aome  advantage  in  further  dividing  the  suboorscotd 
group  into  hiyh  and  /oir. 


AKTEaiOR  (Ain)  DOWNWABD)  DI8LO0ATIONS. 

1,  Stibeoniciiiil. 

2.  IntRtcoraeoid,  subclavicular. 

In  these  disltK^tions  the  head  of  the  hnmenitt  paw^pg  aentw  the 
auterior  lip  "f  the  glenoid  fostui,  taking  at  tirst  a  diret^ti(Mi  that  is  for- 
wanl  and  inwnrd  and  more  or  le<«  ilownwani  ;  it  may  Mib*ic<|ueutly 
move  upwani  or  further  inward.  The  elas*;  includes  twosuUiivit^iont>, 
tlie  Huhrorai'iiiil  ivrnl  the  intrticoraroifi,  of  which  the  latter  is  here  made 
to  include  al«o  the  more  marked  dislocation  inward  known  as  tlie  »tUi- 
ciarii'tiUir. 

The  cla*w  emhracefl  the  sulHx>r!ie<»id,  partinl  and  complete,  of  nil 
authors,  uhv^i  tif  the  subglenoid  of  most  ICnglish  anu  Amcri<'an 
nnthon*.  and  the  intracoracoid  and  subclavicular  of  all.  The  terras 
"nxillnrA- <lislocaii(ms"  and  "dislnrationA  into  the  axilla'*  arc  nnnlie<1 
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by  some  to  cases  that  are  here  called  sabooracoid,  and  the  term  **  pec- 
toral "  to  the  intracoracoid. 

1.  Bnbcoracoid  Dialocationi. 

In  this  form,  which  includes  a  large  majority  of  all  cases,  the  head 
of  the  humerus  lies  under  and  in  close  proximity  to  the  beak  of  the 
coracoid  process,  or  at  a  distance  below  it  that  may  equal  or  even 
exceed  a  finger-breadth.  The  centre  of  the  head  may  be  either  directly 
below  tlie  beak  of  the  coracoid  process  or  on  its  outer  or  inner  side. 
If  more  than  three-fourths  of  the  transverse  diameter  has  passed  to 
the  inner  side  of  the  coracoid  the  dislocation  is  termed  intraeoracoid. 
The  class,  therefore,  is  continuous  with  the  subglenoid  below  and  with 
the  intracoracoid  on  the  inner  side,  and  the  separation  from  them  is 
arbitrary  and  artificial,  but  is  justified  by  custom  and  convenience  in 
description. 

Malgaigne  showed,  as  early  as  1835,  that  in  some  cases  the  articular 
surface  of  the  head  of  the  humerus  rested  on  the  anterior  edge  of  the 
glenoid  fossa,  and  such  he  termed  "  incomplete."  The  formation  of 
a  separate  class  composed  of  such  cases  seems  unnecessary  and  even 
undesirable,  for  they  differ  from  the  complete  ones  only  in  d^ree,  and 
the  difference  is  slight  and  without  practical  importance ;  the  symptoms 
are  like  those  of  complete  dislocation,  the  bone  is  fixed  in  its  new  posi- 
tion, and  aid  is  required  to  replace  it  in  the  joint.  Moreover,  in  some 
the  diagnosis  (differential,  between  complete  and  incomplete)  can  only 
be  made  at  the  autopsy. 

The  injury  may  be  produced  by  direct  or  indirect  violence,  a  blow 
uftun  the  outer  and  upper  part  of  the  shoulder  or  hyperabihiction  of 
the  arm,  or  by  muscular  action.  AVhen  produced  by  direct  violence 
the  displacement  is  usually  in  a  direction  that  is  only  suflliciently 
inclinea  downward  to  enable  the  head  to  pass  below  the  coracoid  pro- 
cess ;  in  a  case  reported  by  Kronlein '  and  in  one  of  mine'  the  blow 
was  received  from  above  upon  the  acromion  and  only  dislocated  the 
htmicriis  after  it  had  bn)ken  that  process.  The  extent  of  the  displace- 
ment inward  is  affecte<l  partly  by  the  force  of  the  blow  and  the  extent 
of  the  laceration  of  the  capsule,  and  partly  by  the  contraction  of  the 
muscles  that  addiict  the  limb. 

Dislocations  by  indirect  violence  are  the  most  common,  the  force 
acting  to  produce  hy{>crabduction  of  the  joint' 

Ilv|nnilMliiction  arts  by  brinj;iiig  the  outer  side  of  the  upper  end  ol" 
\\w  hiunerns  into  eondiet  with  the  (>(lge  of  the  iien>niion  and  thus  en-- 
iilin^r  i\  lu-w  centre  of  motiitii  ftir  tlu'  enntiniie<l  ninvenieut,  the  effect  of 
\vlii<li  is  to  eaiise  the  head  of  tli(>  hiinu'nis  to  des<vnd  and  niptun.'  the 

'  Kniiilciii :  Ih'iitM'lM-  Cliininrir,  I.it-f.  'Jfi.  i>.  14. 

-'  Vut  <)vtitiN  st-c  |irfviiiii>  i-4litiiitis. 

*  IlriM-nilHliii-tioii  <if  thi-  joint  iiiiiKt  he  fliHtiniriiHlic<l  rr«tn  thftt  nt  thr  h*M&.  The  fanner 
(■Mil  take  jiliio-  fVfii  wliili-  tlif  fllxiw  U  Ix-low  th»'  livil  of  ih*  nhoulder,  for  it  18  delrr- 
iniiii-it  liy  llif  n-lHiiiiiiK  lM-twii-n  the  humt-nisaiiil  thf  M^puln;  «ud  mathesrspul*  is  freely 
miival>li'  Ihf  |Misiti>iii  uf  th«'  Iinil>  (with  n'fiTt-nrc  to  the  bodyi,  when  the  limit  of  motion 
in  till- joint  in  rt-Hc))i'<),  varie>i  with  that  of  the  i»-tti>iila. 
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ra[>siilc  in  iU  ioner  and  lower  portion.  Aflrr  this  niptiirc  has  tAkcn 
place  and  the  upwarrl  movement  of  the  elbow  ha«  eea«r<l,  the  eonlrae- 
lion  of  the  niii<v-le!4,  the  deltotti,  |iortnralis  ninjur,  and  latit^siniiiH  tlurai^ 
dniWH  the  head  of  the  hiimeru-i  inward  past  the  anterior  lip  of  the  gle- 
noid fossa,  and  tlien  wlicn  the  fllx»w  is  lowere<i  the  head  riiscs  along  the 
inner  side  of  tlw  joint,  for  llie  untorn  outer  and  anterior  portion  ot  the 
eapsnic  is  made  tenw  and,  by  thus  preventing  the  descent  of  the  {wrtion 
of  the  bone  to  which  it  is  attaeheu,  compels  tlie  movement  to  take  place 

Pia.283. 


i\(^^ 

)^^ 


SoboocMtotd  dlslocAUnn  on  *  ca(l&T«f :  lAnwIng  rapture  of  Kiito'  part  of  tb«  kubMi[>ularii, 

IB.  AKOULt 

alM>ut  this  ni>rtion  as  a  centre.  As  the  first  new  centre  of  motion  at 
the  edge  of  the  acromion  determines,  in  connection  with  the  mu^cloit, 
the  jtrimary  di^plncemcDt,  so  the  eevvmd  new  centre  on  the  humerus 
at  Ine  outer  and  anterior  attachiiient  of  the  cap«ule  determines  the 
WH-ondar)*  dinpliu-enicnt  and  the  final  position  of  tlie  head  of  the  bone 
and  the  attitude  of  the  llmh. 

Muscular  action,  the  contraction  of  the  nmaoles  of  the  individual 
himfwlf,  can  pm<lu(x^  a  ditilocjition  either  by  drawing  the  head  of  the 
Ijone  directly  out  of  its  wicket,  or,  much  more  commonly,  by  creating 
conditions  of  h'verage  and  inouientim]  aimilur  to  thostr  existing  in  the 
prtxluction  of  iliHlncations  bv  indirect  violence.  In  many  of  the  Pfr- 
p^irtM  cases  it  U  djflicult  to  recognize  the  mechauism  of  the  injury. 
The  least  (piestionable  examples  of  disloc-ution  effected  by  the  direct 
trnctifin  of  the  muHcleii  are  tluiM  in  which  thu  injury  has  oc<*urred 
during  a  cnnvuleion.      A   considerable   number  of   such    have  been 
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nrst.ocATtoss. 


ri>|iurtc(l;  in  one  quutfx]  Ix-lnw  (Polln^^iOD,  pag«*  563)  thr  limli  Hfni^ 
to  have  iMH-n  in  the  position  of  imrard  n>tat)on  at  the  moment  »tf  ili*- 
lt»fatiou.  The  exaiu[i]e^  of  tlie  titlier  kiuil  urt-  utuiiL>ruur>  arnJ  variwi, 
and  llie  explanation  is  usually  »iuipU-.  A  iiainter  rat.>t(>s  liis  ann 
to  work  upon  a  ceiling,  an  artilli'n'nian  to  tnntw  n  nhot,  a  jiutieia 
lying  in  bed  to  free  its  curtain  <-nu^iit  under  tlw  pillow,  a  woman  to 
grasp  an  object  lianpnf^  <ui  tlic  wall ;  in  8urli  ca^e»  liy|K'mlxlurtion  of 
the  joint  &ooni&  to  be  the  pnibablc  cause.  In  others  liy|ieralKluction 
can  onlv  I>l-  invoked  un  the  ^up[Misition  that  the  eontnirtiuti  of  tlie  dcl- 
toitl  ha.'*  hnvi-red  the  acromion,  ihe  ann  Ih'iu^  lixo<l  in  :i  p<isili(m  below 
the  shoidder,  as  in  liieliat'.s  case  of  the  n(»tan'  who  dislucate<l  hi>) 
shoulder  in  an  attempt  to  raii^e  a  heuvy  buuk  fntni  the  floor,  or  tn  Volk- 
niann'ti  of  a  wuinun  uho  tried  to  lift  a  heavy  [K>t  from  n  itlielf  at  the 
height  of  her  shouliler.  or  Mal^ipiieV  athlete  who  trie<l  suihlenly  to 
lid  a  man  kneeling  in  iVml  i»f  him,  or  I)iipliiy'-s  verj-  mu.-4iilar  [nitlrnl 
who  tituudihHi  while  deMvtiding  a  HtainnuH-*  and  thn'w  out  hin  arm  to 
Hive  himself  from  falling  but  touche<!  no  t>bject  with  it. 

In  other  cases  the  influence  uf  mu;4?ulnr  action  i.*  entirely  indirect. 
Thus,  Kickeit'  tellf  of  a  wry  inutictilar  man  twentv-five  yi3ir>old  who 
received  a  suWIavicular  dishtcation  by  resting  his  hand  ngainM  a  wall 
over  his  head  ami  Aneezing.  IJiinlenheiier  mentions  a  nimilar  tiu^ 
ot)wrve<)  by  Sci|>oni.  In  sueh  a  caM>  the  mecluini.sin  'm^  e^t^ntiallv  the 
Mine  as  in  that,  for  example^  in  M-lnrh  a  man  siipport<><l  him^-If  uith 
his  arniH  oiitstrL'tched  aguinst  a  waguu  to  receive  a  sack  of  grain  which 
another  threw  down  u|mu  Ins  luck  and  thcivby  dislocateil  [K>lh  nhouU 
ders. 

It  is  im|>oHsihlc  in  must  cases  to  detennine  the  exact  (MN^ition  and 
attitmle  of  the  limb  at  the  moment  the  tlislm^atiou  tHx-ur^,  and  the  n-la- 
tive  parts  taken  by  abduction,  rotation,  mnncnlar  action,  and  direct 
iDipuLion  in  its  proiluction.  At  pre:;onl  it  can  only  be  said  that  every 
one  of  the  four  iia-s  proved  sufficient  by  it««lf,  and  that  they  have  been 
found  to  co-opemte  in  varying  degrees. 

Pathology.  Tlie  eui»sule  is  lorn  at  ita  inner  and  loner  i*<)rtion  l«*tween 
ilio  tendon  of  the  subsenpuliiris  aiul  (he  tri(^^|>s,  ami  the  rent  fxtend> 
uttually  along  the  inner  and  lower  Ixinler  of  the  glenoid  fossa  for  half, 
sometimes  even  twu-thin]s,  of  the  entire  jKTiphcr)'.  In  otla-r  casiwn 
t)ie  n>nt  extjmds  outward  and  luickwonl,  nither  tliau  upward,  and  ncs 
the  insertion  of  the  capsule  upon  the  huntems.  Kxit'plionally.  tl 
ri'ut  is  very  small,  or  may  even  be  entin-ly  lacking,  its  pliu-e  beii 
wmtetimes  taken  by  the  wtripping  up  of  the  continuous  |H!rio>teum 
fnim  the  inner  side  of  the  iici'lt  of  the  scapula.  Kve'  n-iKirtiKi  a  case 
of  Kubcoracoid  dislocation  in  which  the  capsule  was  untom,  but  was 
HCiiarated  from  the  anterior  bonier  of  the  glenoid  fossa,  reniaining  con^ 
tinuoiis  with  the  jteriosteum  which  was  slrip|MHl  np  from  th**  <xw 
surface  of  the  scapula.  On  the  posterior  surface  of  the  head  of  the 
hiinieni.-^  w:l-*  a  dtvp  vertit^al  iiidentali<tii  made  by  impact  against  the 
anterior  maqrin  of  the  glenoid  fcKsa.     An  almnst  identical  eottp  wsn 

>  Rtckrn  :  tlnryUiKl  Mr^liml  Jonrnxl.  IKiCt-K|,  v..l.  x    p.  XW. 

*  £vb:  TmuKcUotu  I^Uioloyicftl  Society  of  I«udan,  IMO.  vol.  Ixill.  p.  317. 
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shown  to  the  Iximloii  Patliolo^ical  Society  hy  IVArcy  Power.'  In 
18H0  T  prft^ntr*!  In  tlip  "Scy;  York  Siirjjieal  Society  the  shnuldcr- 
joint  of  an  old  luan  who  hud  difd  nf  pneuinoniii  a  week  after  lie  Iiad 
dislocated  hts  shoulder.  TlipdiAlocalion  wais  well  niarkc<l,and  reduction 
was  effectcil  with  the  aid  of  prther.  The  joint  was  opened  from  behind, 
and  the  cap:^ule  wa»  found  utitorn  ;  the  tt?ndon  of  the  bubscapularis  vivkA 
partly  detaelied  at  Its  in^rtion,  hut  at  no  |H)int  throu^hnnt  it'*  entire 
thickness,  and  the  upper  faeet  of  the  greater  lulKToslty  was  bmkeu  off 
in  svveral  pieces,  but  not  widely  supunited. 

The  Fiubscipnlaris  niusrie  is  rwnnetiine^  sinipiv  preri.-Hnl  inward  and 
separated  from  the  scapula  by  the  interii»tsc»l  head  of  the  liitmerus,  but 
in  many  cases  it  i^  (urn  mure  or  les^  widely  from  its  lower  border 
upward,  and  it^i  up|H>r  {Kirtiou  mav  lie  upon  the  heail  of  th«>  humerus 
and  separate  it  fiiim  the  cora(H>i«f  ]>n>ces*.  <^XrcasionalIy,  instead  of 
being  ruptured,  the  muscle  is  lorn  away  from  its  attachment  to  the 
humerus,  jirrhaps  bringing  with  it  the  leaser  tulienwtty.  I  have  seeji 
one  caw  in  which  the  head  pitsseil  beneath  the  temliin  and  then  to  it« 
inner  surface,  so  that  division  of  the  tendon  was  ret|uii'ttl  to  effect 
rwluction. 

The  snpraspinatus  is  sometimes,  probably  often,  torn  from  its  attach- 
ment tollic  humerus,  and  the  s:mie  i.<t  true  in  u  less  degree  tif  the  infra- 
spinatus, and  occ;istunaily  even  uf  the  teres  minor. 

The  t^res  major  is  soinelimes  slightly 
torn,  apparently  by  the  |KtrliaI  |Kissngt*  of 
till-  head  of  (he  humerus  l)etwe«>n  it  and 
the  suhse;\pularis. 

The  anterior  wlge  of  the  glenoid  fossa  is 
occasionally  broken  off,  and  detachment  of  a 
portion  of  its  fibni-cartilaginous  rim  siH^uii* 
not  infrequent ;  it  is  s^unelimes  pusliod 
away  to  some  distance,  bringing  with  it 
the  |>erii»steum  of  (lie  s<-:iptda.  The  acro- 
mion ami  corn4-oid  pntccss  have  Ixilh  lici>n 
found  broken,  but  such  injury  appears  to  have  Ikm'H  purely  incidental 
and  shouhl  l>o  classoi)  as  a  complicati<m. 

The  head  of  the  htrrneru'*  lies  against  the  ctlgi'  of  the  glenoid  fossa, 
or  further  back  against  the  side  of  the  in-<'k  of  the  scapula,  and  eitlier 
close  up  against  the  U-ak  of  the  (Hinicoid  p^H•e^s  iH-hind  the  conico- 
bmchiaiis  and  the  short  headof  tlie  bice|»s.  or  lower  down  at  a  distance 
determine]  by  ittt  relations  to  the  hubscapularis  and  by  the  tcoMon  of 
(he  untorn  ixirtion  of  the  ca|>sule.  It  may  lie  largely  on  the  outer  side 
of  the  coracoid  pnjccss,  nr  immediately  Itclow  it,  or  it  may  pass  entirely 
to  its  inner  side  (intnconicoid  dtslou:itiou).  and  it  may  Ix-  in  outward 
nr  inward  rotation  (Kig.  2K-I)  or  in  any  intcrm^nliatc  attitude. 

As  has  been  already  said,  avulsion  of  the  tnlterostlies  may  lake  the 
place  of  laceration  of  the  mUR'b-s  attiichi'il  (n  ihem  ;  this  lias  heen 
ntrely  noted  fif  the  lesser  Inbenwitv,  but  fn^juenlly  ••("  the  gn*alcr, 
and  etiiiecially  of  its  upper  ami  middle  l*n<i-t>«.     Von  Tluidcn,^  who 


Fia.  -Jat. 


SatM-(>ni(i]i<l  (llfliN'jilliiit :  t<i  sbnw 
Ihe  (UffiTvut  ilrgTi^es  of  ruUUun  nT 
the  hiimcnu  liKlifTcrvDi  |h«IiIoiu. 


'  Il'Atnr  i'tiWrrr   l^ttrt-l,  N<>TrnilM<rV4.  Irtw 

■  V'ln  Tltadpii :  Atvb.  Ifir  klia.  (3ilr.,  vol.  «i.  p.  (FT. 
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tnade  a  study  of  this  feature^  found  tbiit  the  upiier  and  ranidle  TacetB 
were  each  Bometimet<  torn  off  tte{iaratelyf  but  the  Iowlt  one  only  in 
connoction  with  the  ot)tcr  two.  The  onmplicadon  is  of  importanre 
becau^  of  the  c-on-^uucni  Utfv.  of  tlie  ei»Dln>l  of  the  nttarhed  cnii^^lcs 
ovtr  the  iitinieruit  ana  tlic  cont^-qufiit  exposure  to  recurrence  of  tho 
diitlocittion  (see  Chapter  XXIX.),  and  be«iu.«e  it  opens  the  way  fi»r 
the  escape  of  the  loue  teudou  of  tite  bicepit  from  it»  groove  aod  iu 
interposition  between  the  humerus  and  itiit  :<ucket  in  wch  a  war  as  to  eiio- 
etitute  a  eerioust  obstacle  to  reduction.  In  the  sjiecimen?  \  on  Thodeoj 
examined  he  found  ibu  tcudon  thus  in(ei^HHi«<ii  thri.-e  times.  Kortc' 
rc{K>rted  a  similar  csiv^  in  whicii  the  tendr)n  IlkI  iihpped  enlirelv  out 
of  its  groove  and  was  wound  around  the  outer  and  [weterior  side  of 
the  head.  Graessner'  found  the  greater  tuberosity  broken  24  tiinc-i  in 
4)i  di^lw^tiontt,  but  apparently  in  many  of  them  tlie  fragment  wa»t>aly 
a  small  scale  of  bone,  practically  an  avulsion  of  the  tendon. 

Fig.  3Sci. 
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Sabeonmld  dlslonillon  of  tbe  left  Bbonkler. 

M'hen  the  tuberosity  or  a  (wrtion  of  it  is  thus  broken  off,  the  fn 
m<mt  lira  over  or  in  the  glenoid  foH.<«,  and  the  bn>kea  surface  of 
hnnuTUH  rt«ts  againfit  tJie  inner  surface  of  the  neck  of  tlif  jwajiula  or 
enpnjBre*!  the  edpe  of  the  fossa.  The  up|»er  and  outer  fiortion  of  the 
eapMde  thuH  semnttiil  fnini  the  Iiutneni!^  may  remain  inlerjioi^etl  1m>- 
tween  the  head  of  thi*  humeru!i  and  \ti  socket  and  prevent  rwluction. 
After  retluetiou  of  the  liiKliKiitiou  ilie  lulwrusitv  unites  with  the 
hnnieniK  with  more  or  le»w  irregularity  and  deformity. 

Kxnept  in  ainneetinn  with  fmrture  of  one  or  the  other  tnberom^ 

■  Ki'irbtr  llilil..  v<4,  xivil.  p.  747. 

■  UnKMDcr  .  Vct4ft  au  dam  Oeblcia  4w  KiUUr-atailAU,  UL  S,  p.  tMk 
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the  long  tendon  of  the  hi<%[M  18  rarely  ilinlocated,  tint  it  \»  Bometimea 
lorn  awny  from  it&  insertion  or  rnptnrecJ. 

In  some  spei:mK'ns  of  old  unreducetl  dislocation  u  vortical  g^roove  tiatt 
Ikh'u  found  on  the  urlindar  Knrface  of  the  head  of  the  liunieriiH  winch 
was  thought  to  have  U'en  caufwl  by  pn>lnnp«l  cnntarl  witli  the  edge 
of  the  glenoid  fo&sa.  Malgaignc,  who  took  a  special  interest  in  the 
«[ieeimrns  as  snp(K>se<l  examples  of  ineomplet*!  flirihteatton,  suggested 
ihat  the  groove  might  have  l»een  oansed  at  ihe  time  the  injnry  wtia 
rereivecl  fiy  tlie  forcible  iinpuet  of  one  Uine  aguinnt  the  (jlher.  It  is 
intere*>iing  to  find  that  this  suj^ei^tion  has  l>een  confirmed  hy  autopsy  in 
Evc*8  and  Power's  cases  mentioned  above  and  by  two  s{>ecimcn$  of 
recent  dislocation  preservwl  iu  the  Mni^um  of  the  University  of  Kdiii- 
hurgh  and  reported  in  an  interesting  and  valuable  paper  by  Taird,'  and 
by  one  re|Kirted  by  Broca  and  Hartinann  ;'  the  indentation  lay  wholly 
or  in  part  along  the  jnnrtion  of  the  heaid  and  HliaCt  aUivc  and  behind  the 
greater  tul)ernsity,  waa  from  one  to  one  and  a  half  inche.-*  long,  and 
from  ono-ciimrter  to  one-half  an  inch  deep,  and  accnrntely  fitted  the 
inner  lip  of  the  glenoid  fn^sa.  The  suggestion  that  the  causation  of 
fracture  of  the  auatoniical  neck  may  Im?  referreil  ic>  the  same  mechanism 
scemi}  vcr\-  plausible.  A  similar  indentation  adjoining  the  le&ier  (nl)er- 
ostty  18  re|K)rled  by  Pollorveon^  in  a  double  dt.Hlocalinii  by  niuKcular 
action — convulsions  of  eclampsia.  The  pasition  indicate!?  that  the 
limbs  were  in  inward  rotation  at  the  moment  of  dislocation. 

The  axillar>-  vessels  and  ner\'es  are  pressed  inward  and  are  some- 
times injure*!. 

Symptoms  and  Diagnosia.  The  description  of  the  sym|)toms  will  be 
made  i^inijilcr  by  Hniiiing  it  at  tirsi  to  thosf!  commonly  foimd  in  tlie 
medium  di^pl.icrments,  and  snbseqiiently  indicating  the  diflV-rences  or 
niodifieatious  peculiar  to  the  exceptional  grades  and  conditions. 

The  [xitient  siLs  M-itli  liiH  tnmk  inclined  towar<l  the  injur»l  nide,  anil 
Mip[N)rts  the  forearm  with  the  other  hand.  The  shoulder  \>  tlattoniHl 
on  the  outer  side  h.)  tliat  the  Itue  of  the  deltoitl  n\n^  rttraigbt  doM  n 
from  the  acromion  an<l  makes  a  more  marked  nngle  with  the  arm  at 
its  insertion  than  is  usual.  The  anterior  fold  of  the  axilla  lies  lower, 
farther  from  the  claviele  than  it.'i  fellow  of  the  opposite  Hide,  and  it« 
creases  appear  de*'iK'r,  as  if  the  ann  were  appnefl  more  closely 
against  the  elu-st,  an<I  the  outer  ikuI  of  the  subclavicular  fossa  apiM-am 
full. 

The  elbow  stands  a  little  away  from  the  »<ide  and  can  Ih-  eai<ily 
abducteil,  but  any  attempt  to  bring  it  nearer  the  side  caose)«  [lain  and 
is  re5t.ited  ;  it  may  be  in  the  axillnr}-  line,  or  in  fnmt  of  or  Udtind  it. 
When  the  elU>w  is  flexed  at  a  right  angle  the  forearm  is  directe<l  for- 
wnnl  and  inward  ;  its  diriH-tton  can  Ik-  piL'ssively  dianged  to  either  side, 
but  not  fai-ly.     'J1tc  hand  citnnnt  l)e  bmught  to  the  opiKiT^ite  shfuilder. 

Voluntary  nMiveiueiits  of  the  disluwited  joint  are  declanil  by  the 
patient  to  l>e  imitnssible,  and  |iain  is  comjilaiued  of  in  the  shoulder, 
eimietimcs  cxtendnig  <lown  the  arm. 

iQdrd:  RdhibnrKh  MHi^^l  .T'lnnial.  Folinury,  \^*r, 

■  Bnicft  and  lUrlniiiDn :  Botl.  de  \m  Hoc.  Aiut„  l>A*0.  Na.  14. 

•  PftlloMuo  :  Kev.  d«  Cblr.,  Novmbw,  IW8,  p.  987. 
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Ma^nu  U*  ihviw  the  cITert 
nrpuilllnii  ii|>'>ii  lite  n|>[inr(?nl 
IvnifUi  of  Ihr  anii  lit  <M*\<xm- 
lion  oribr«b«uli)iT.  A.mrtft- 
Bilon;  JK.  lower  «Ml  of  liu> 
mcriu. 


rr  tilt'  axis  iA  the  »rm,  viewed  fruin  in  fmut,  ts  pnjlnngnl  upwani 
by  the  e^-e  it  will  be  seen  to  pnwi  tn  the  inner  aide  nf  the  gieooKl 
cavity.'  ami  if  the  fingerg  are  timily  pneMed 
agaiii^l  the  anterior  wall  of  the  axUIa  in  ibc 
line  of  this  pmlonpation  and  n  little  below  the 
eoracoid  prrx-eiss  thev  will  eneoiiater  the  firm 
resistance  of  a  fwili«l  body ;  fKiI|iat)un  ^hows 
this  body  to  be  globitlar.  and  if  it  van  be 
gra«i»eil  between  the  thumb  and  finper.  or  if 
the  finger  ean  find  i«onir  projeetion  nn  its  sur- 
face, it  will  bo  found  to  slinre  in  sliiiht  move- 
ments uf  mtation  eommuuii^ated  to  the  arm  by 
the  other  hand  of  the  f»iirj*eon. 

If  now  the  head  of  the  humenis  i«  wnjrhl 

for  by  pal{Mitiou  in  its  normal  ptn-ilion  it  will 

not  l>e  found  there ;  the  fin^r»  can  be  prpr^seil 

in  deeply  iimler  the  aerr)mion  from  the  outer 

.side;    (lie  outer  margin    uf   the  aenitnion   ii^ 

]>ii>niinent  and  tutn  1k>  easily  traced.     Tliii^  is 

marked  when  the  limb  is  abuuole<l. 

If  the  elhtm-  l>e  further  nUlncted  and  the  siii^enn  p:i«s  hlis  finf!;er9 

well  up  into  the  aTCilla  he  enn  there  fi-el  the  head  of  the  humenib  mure 

or  It-fH  di-stinetly  atxr^mlin^  'A»  tlie  iHt<platvnient  l>  low  or  hif;h. 

If  the  di}itan4i'  Ih-  nieasnrctl  fnim  the  nuter  niar^n  of  the  arronnon 
to  the  external  epicnndyle  of  tJie  humerus  or  the  olecranon,  it  will 
ur<ually  Im?  f«iund  soniewliat  (greater,  (K-rhaps  half  an  inc^h,  on  the 
injure<]  than  on  the  uninjured  side,  but  if  sneecsjiive  measurements 
are  taken  as  the  arms  are  abducted  the  difference  will  tlisap|ieur,  and 
in  eoniplete  alHlnctlon  the  distance  will  be  ^nailer  on  the  opposite  side. 
The  n'lLson  for  this  i**  !»e<'n  by  a  i^hince  at  Kig.  260. 

Ax  in  nio^t  other  iliKhieatinns,  the  cjipitnl  jKiint  in  the  dia^iitKtp<  i-. 
the  nnrognitiou  iif  the  head  <tf  iIm^  hone  and  (he  dt'trrniinution  of  \Xf< 
relations  to  the  M>eket  fn>ni  which  it  has  e^ieiuie^I.  Onlinarily,  iMith 
of  these  can  he  accomplished  at  the  liihuulder  with  ea.<c  and  eertainly, 
and  the  examination  is  difBcult  only  when  the  jnitient  i^i  verv-  fat  or 
the  [Kirts  much  swollen. 

Ab  the  attitude  and  range  of  motion  of  the  limb  de|>end  mainly 
u|>on  tlu;  tension  of  the  untorn  iwrtion  of  the  c:i{isule,  they  will  l>n 
mtKlifietl  when  the  mpsiile  itt  frcctly  torn.  It  is  in  such  cascK  that  the 
<Iiitgnosticsign  *t  freely  trustetl,  the  inability  to  bring  the  elbow  a^itnst 
the  chr^^t  and  to  place  the  hanti  on  tlic  <»p]Muute  t^houKler,  Is  lucking  or 
only  slightly  marked. 

When  the  dii'pbK'ement  of  the  humerus  in  le»)  tlian  n^Ual,  when  \\n 
head  n>ls  n|M_in  the  wlgc  of  tlie  fossa,  the  **  incomplete"  di«tlo«r.tiinn 
of  nonie  wrilerH,  tlie  symptoms  ure  ni<Klit)c<l  to  this  extent,  that  the 
flattening  of  the  shonhler  and  the  al>ilnction  of  the  elUiw  are  le»« — 
the  elbow  nmy  even  lie  elost;  to  the  body;  hut  the  limb  i<i  ennall*' 
fixetl  and  iiuii|Rihle  of  iK-iug  vohintarily  movtxi.  The  [wiin  iii-^o  ui. 
gniiter.  It  has  iMHiisionally  hnpiH<ii4><l  ili;it  the  disloc:ttton  has  iNtriij 
rcdtiet^l  by  the  manipulations  used  to  make  the  tliagiiosif. 
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Treatment.      The  trcatmcut  will  be  (Icscribetl  in  connection  with  that 
of  the  following  variety. 


2.  Intracoracoid  Dislocations  (Subclavicalar  Dislocations). 

To  avoid  ini^inptvhenriiuti  I  rt'prat  that  the  torm  "  intruonracuid  " 
wns  applieil  hy  Malgni^ne  to  the  class  of  casc^  which  he  dwnied  of 
most  fretiueul  owurrouco,  corapnsin};  two-thirds  of  the  ftjrty-tiine 
uiMett  of  »4noiildcr  diHhx^tion  ohs(>r\'rd  by  hiiu  ut  the  Ilapiljil  St.  Loiiiti, 
thine  in  wliich  the  hejid  of  (lie  himienis  is  sn  placini  that  fnim  one- 
thiiij  lo  tW(»-ihirds  or  ihro'-fourths  t^i  its  IransverM."  diameter  lie.*  to 
tJH!  inner  side  of  th«  wiraeoid  prtKVjw.  Mo»t  of  such  cases  are  now 
lialiitually  sptken  of  as  "  siilxwracoid,"  and  the  terms  intrae^iracoid 
and  mil>clnvicular  are  restricted  to  thnne  cases  in  which  the  Ixme  is 
difiplaced  Ktill  further  inward.  v\s  t>etweeu  *' intnuNiracoid "  und 
"nnliclavicnlar"  thus  t>mptoy(«il,  I  prefer  the  former  name  l>ecanw  it 
orintains  iliat  of  the  anatomic-al  landmark  the  relations  to  winch  form 
the  biLsis  of  the  elaA^ificntiou. 

The  injury  may  be  prf>duce<l  hy  dirc*it  violence  receiveil  ujMm  the 
outer  aspect  of  the  r^houlder  or  by  hyperabduction  of  the  arm.  'Hie 
&<sential  causative  featuir  of  the  variety,  as  (MmiKired  with  tlie  8ub- 
iHjr.inoid,  \=i  that  the  action  of  the  oripnal  violence  is  ]irolun};je<l,  or 
that  the  seenudary  eanso  exa^jferates  the  sx-onilary  displacement 
upward  and  inward.  After  a  primary  displan-nu-nt  forwanl  and  down- 
wanl  hv  alMluetion  of  the  limb,  anything  that  forcibly  presses  or 
dniws  the  arm  inwanl,  such  as  pressure  inwani  ajpiinst  the  elb«iw,  or 
the  contraction  of  the  deltoid  and  [Mwtorulis  major,  may  eflect  this  dis- 
pliicctiicnl  if  the  lieail  ot'  the  bone  ha»  |iu^.sed  under  the  siil}si-.ipt]lariis 
or  if  this  nmsde  has  Ixn-n  sufficiently  t'irn.  The  head  of  (he  humerus 
lies  against  tlic  wall  of  the  elioM,  or  rather  a^n>t  the  bcrmius  mag- 
nuH,  un  one  side,  and  against  the  uuHlal  surfatv  of  the  neck  of  the 
KQUuIa  on  the  other.  The  snbscapularis  usually  i>  wjdclv  lorn  j  in 
McNamara's  cas«>,  uuotcil  by  Malgaigne,'  it  wius  untttrn,  and  the  bead 
of  the  humerus  had  strip]MHl  ii  away  fn»m  the  siiipula  and  hud  rist>n 
^»ove  it*  up|»er  border,  lying  against  the  nxtl  of  the  euraeoid  pro- 
JCo  muscle  or  tendon  woh  torn.  Ju  one  of  my  own  the  head 
of  the  bone  had  {la^scd  lieneath  and  entirely  to  the  inner  side  of  the 
snbscapularis. 

The  (3ifi«>ule  is  extensively  torn,  and  the  greater  lul»'rosily  UHUilly 
broken  oil'  in  whole  or  in  )Mirt  and  lying  in  the  glenoid]  foss^i. 

The  head  of  the  humerus  |i!i'*'*t>s  l»eliin<I  the  mnsi-les  arii^ing  fi-om 
tlic  eunu^ml  process  (in  one  nHtirded  ta*-,  l{*)ser's,'  in  fntnt  of  the 
ooraco-hraehialis  and  hieepfl  and  lH>hind  the  prrtoraliA  minor)  and 
<»cea.«iunally  is  |>artly  inter|»oscil  betwci-n  the  contiguous  lK>rders  oi  the 
deltoi<l  and  |Mirtoralih  major,  U-ing  then  subcutaneous.  It  may  lie 
inmiediaiely  under  nr  a  little  Uhind  the  clavicle,  in  one  cum-  I  Meyer) 
il  even  imijoeted  above  tuid  Miind  it,  and  it  has  usually  been  louml 
ratatetl  niuard. 

'VI  \,ac.  rit.,  p.  V»j, 

'  I  ii    fur  I'hy*.   ll<-tlk<imta   \f<AA.  p.  A^     Thv  •|[>I«mllon  Itftd  UaUtd  fur 

MVttit  >.«i'^.  «..>;  tiuuijr  attomptu  hwl  Wvh  n\aA»  ti>  rv<1ui-«  it. 
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Thp  long  temlnn  of  the  liicera  in  broken,  or  displuueil  acnitts  and 
U'Vond    llie    fnurtiired    surface  left   by  the  ni'iilsion    of  the   grtuttt 
tiltienisity. 

The  main  vea^trls  ami  nerves  lie  rather  behind  ibe  hvud  tliun  betwcei 
it  and  tin*  wall  of  the  ehest. 

Symptoms.  The  attilii<)e  of  the  imiieDt  and  the  general  appearai 
of  the  slionlder  are  (lie  same  as  in  the  siibciinuxiid  varipty  ;  thp  detnilsj 
differ  mainly  in  degree,  w^me  being  less,  others  more,  marked.  The 
flattening  uf  tlic  shoulder  is  greater,  as  i»  also,  in  wioe  cases,  the  ful- 
nei«  of  the  »nbelavicular  foa-^a,  hnt  this  fulness  la  nmrer  the  moflina 
line.  The  elbow  may  lie  near  the  «ide,  even  in  contart  with  it ;  the 
axil*  of  the  arm  proloiifred  upward  in  front  passes  well  to  the  inner 
sitle  of  the  eorueoid  pnKM^HW.  The  linger!*  rannot  be  |Ki;<seil  l»etweeu 
the  head  of  the  humerus  and  the  chest-'wall,  consequently  only  the 

Fiu.  287. 


elmfl  and  lower  portion  of  the  head  ciin  [>e  felt  thmugli  the  a.xilhi ;  but, 
un  the  other  hand,  the  lower  anterior  edge  of  iIk>  glenoid  fosia  and  the 
ueeh  of  the  rteujMda  ean  sometimes  bi.'  full  In-hind  the  tthaft. 

AlHhietion  of  the  limb  i>^  nut  alway.-*  easy,  anil  is  erti*ctfil  hy  eleva- 
tion of  the  M^pula  rather  than  by  movenii-nl  of  the  humenis  Ufiun  it. 
DifTen-nces  in  length,  when  the  arm  is  de|H-ndenl,  are  lens  constant 
and  marki'il  limn  in  llie  prec(?tling  variety,  hut  if  tlw  ann  ean  Iw 
abdneled  ujHm  the  neupula  tlic  shortening  is  then  ^ri-at4r. 
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Tlie  (liHlortttuiii  fttii  bt-  transformed  luto  a  subeoraooid  by  tmction 
dowiiwitnl  and  oiitwanl. 

Occasionally '  the  dislixatwJ  arm  U  fixed  in  thr  pofitinn  of  n>iiiplrto 
hurizuiiLd  ubdiicUou  (Fig.  288).     Such  ua-  ilouUless  wis<'8  in  wliicli 

Flo.  288. 


\ 


lattmconeold  (JialocBtlnti,  «llh  arm  flxeil  In  horlionUI  ftbdnrtlrtn.    (HitiDlcXBlcvm.) 

tlie  head  lias  left  the  wk'IcH  i\\  a  low  point  wliilr  the  jirtii  wus.  widrly 
nlxliirti^].  (See  Subt/fenoiit  Disifiration*  and  I.twtitin  ri-rHn^  C'hairter 
XLUI.) 


Treatment  of  Anterior  Dislocations. 

(See,  also,  Cimpter  XXXIII.) 

Obetac-lL-s  l4i  tlie  return  of  the  head  of  the  humerus  to  \\»  soekct  noay 
be  created  by  the  tenmon  w^  jMtrtiont^  of  the  c^ap^uie  which  oppose  its 
niovpment  lownnl  the  socket,  except  in  certain  attitudes  of  tht*  linih, 
by  the  approximation  t»f  the  nidcr'  of  the  rent  in  the  capsule  through 
Mhich  it  liaA  pn&scd,  by  tlie  inter|M)«ition  of  |M)rt)onK  of  the  »)[M^uh>  ur 
of  the  tendon  of  the  biceps,  by  its  engagement  Itehind  the  edge  of  tbo 
glenoid  eavily  or  the  curacoid  process,  by  the  Cfjutractiun  or  rigidity  of 
the  muM.'U'H  and  the  swelling  of  the  M>ft  partA,  and  exccptionnllv  by 
the  interfhHilion  of  the  tendon  of  the  BubsaipulariN  (see  alwve).  1  hot«e 
which  are  most  frequently  coueeriied  are  the  oppt^ition  of  the  anterior 
portion  of  the  cap'fule  and  the  contraction  of  the  muK^Iet*. 

If  the  portion  of  the  oapttnle  which  extends  from  the  bn.«e  of  the 
ooracoid  process  and  the  outer,  or  iwsterior,  aXgK  of  the  glenoid  fofwa 
to  the  greater  luberusity  and  posterior  iiortion  of  the  huiuerui*,  im-luil- 
ing  the  coracfi-humend  ligament,  renunu)*  nntoni,  it  is  HtretcI»Kl  thiwii- 
wiinl  and  frtrward  across  the  glenoid  fo^sio,  and,  being  drawn  tight  hy 
the  weight  of  tlie  elboM',  it  holdii  the  head  of  the  humeniA  ag:iin(<l  the 
seapnia.  If  now  the  elbow  is  raised,  the  eappiile  is  thereby  relaxed, 
ami  the  alMlucli>d  limb  t4tn  be  eufiily  drawn  outward. 

If  the  capsule  i.*  .■*«»  freely  torn  away  frtjm  the  hiimeni.'t  on  the  outer 
tiide  tluit  it  falls  down   iH'iween  it  and  the  glenoid   foH^a,  it  cannot  lie 

■  Budeoheoer:  l>Buteche  Ctilnirsie,  Lief.  03  >.  p.  317. 
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Wfved  out  of  the  way  by  manipniation  of  ibe  arm  because  Ha  s^peratiiin 
is  so  complete  Uiat  it  is  no  longt-r  afleclftl  by  (be  |Kj^itiun  givrn  to  the 
UtU^r.  It  may,  )ierba|M,  be  niislied  out  of  the  yiny  by  the  ivtuming 
bone,  I)UC  that  is  a  matter  of  cfaniKV  rather  tlian  of'  ^kJIL  Pntl:ial»iy, 
full  abductiou  of  the  ami  followed  by  traction  would  be  n»o«t  tikrl^  to 
aecomijlifih  the  object  under  sueh  cirruni»>(anoei:<. 

Dislocation  ana  inter|K»sitton  uf  (he  tendon  r>f  the  lon^  btud  of  tbi* 
binc'pt*  otH^urs  only  witli  nviiUion  t»f  the  gn*ater  tul»eni:*ily,  and  not 
always  then,  for  it  may,  instead.  >«  niptured.  Even  when  interi»o<Ml. 
the  tendon  amy  be  fairly  exi>ecied  t<i  have  preser\'ed  itt*  n;lation^  uith 
the  lower  |Kirt  f>f  the  bicipital  groove  and  nbeath,  ami  ron^'quently  ti> 
Ik*  ?till  siirnewhal  under  control  by  the  humerus.  By  elevating  the 
arm  and  flexing  the  cllxjw  it  will  be  relaxeil  and  ruined  toward  the 
upjKT  jtart  of  the  joint,  leaving  apace  l>elow  f<>r  the  head  of  tile  boue 
to  pa&4  back  uniler  it. 

AMuction  of  the  arm  and  external  rotation  are,  then,  the  mcaoR  by 
whieli  the  lUObt  common  ol>»tacleH  cn?ated  by  the  capbule  are  U>  w 
avoiileil. 

Tiic  muHrlei)  op|>(i)-e  rtnluetion  by  their  (V)ntniction  excited  by  pain  J 
<tr  the  fear  of  pain  ;  this  can  sometime?*  be  avoidul  by  takin>;  tlie  itatTeiit 
unawares,  or  by  fattening  the  muscle^  and  always  by  an/eflthe^ia.  A 
certain  anxiety  crmneeted  with  resort  to  the  aid  of"  ana^thesia  has  iiriscn 
from  the  fact  tluit  a  dii*prr>portionate  niimherof  de:i(h^  eaii-u?*!  by  ehlon*- 
form  hnveoerurr»*«l  in  the  re<liution  nf  di-iloratioiiii  i-Acep.  4-1  oi,  but  t  nm 
uot  aware  tliat  di-itih  li:is  ever  fiilloweil  the  Ui^e  of  ether  umier  s-ueb  eir- 
<:um»iitAneea.  There  are  many  reasons  why  reduction  t-hould  be  made, 
when  conveniently  practicable,  without  its  aid,  but  I  never  heMitute  to 
avail  my^jclf  of  the  aid  of  ether  in  preference  to  the  employment  uf 
loug-continueil,  forcible,  <ir  tiainfiil  traction,  even  in  n*ei*nt  ctmr^  \\\ 
thoAc  of  inng  standing,  in  which  ndhe.-<ions  niii!*t  l>e  bniken,  llie  eajv^^ulr 
retorn,  and  the  shortened  niusi-les  elongated.  i(  is  iudi^l»ensabll^ 

Itetluetioti  in  recent  casen  is  uiJUiiiry  v.\f-y,  and  it  ha.i  l)een  safely 
accunipli^lted  after  the  la|MC  of  many  weeks  and  even  monthit.  It  U 
impo»4Mble  to  lis  a  |K:ri(Hl  after  which  reduction  by  traction  should  no 
longer  !»  atteiupteii ;  each  case  mn.tt  Im'  judgetl  by  itself.  Serious,  even 
fatal,  ttocidcntr*  have  follow(.-(|  the  attempt  so  often  that  the  .iiirgeoii  is 
fully  justified  in  advising  ulislcntion  on  the  ground  that  the  risk  is  too 
grejiL  to  Iw  taken.  Perttonally,  I  prefer  in  a  doubtful  «L4e  to  exp^w** 
■  he  joint  by  inci^iion  an<l  liberate  the  lieail  of  the  hnnieru.>i  by  rutatiun 
and  traclion.     (See  C'liapter  XXXIII.) 

In  all  th(^  melhtxls  in  whtcli  fi>rc:ible  tnietion  \*  made  U|H)n  (he  ana 
ftuc(<(^s  ileiKMids  largely  u|tt>n  etticient  Hxjiion  of  the  M^piihi.  Wheti 
the  tnurtioii  is  made  by  sjieeially  construeli"*!  apmrutu-*  (hi-  coiinter- 
extea>ii(m  in  efft^tol  by  a  ring  or  crutch  arninged  to  bear  against  the 
scapula,  but  when  it  bt  made  by  the  Itands  of  ai^ii^tantA  the  -icnpula 
may  Iw  fixed  by  a  .'^plit  IkiikI  through  which  the  arm  is  pa^«c<l.  In 
UHMt  ci\r*"^  in  which  only  muilenite  Imction  t^-  made  a  i^iinple  band 
abi.ul  till'  fhe«tt  i*  Jiufficicnl,  or  the  pn-i^.-iire  of  ihe  suq^D  s  foot  i»r 
ttand  a^aiuet  llie  Aitle  of  the  vhetit  or  the  OiTomiun. 
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Direct  Reposition.  TliU  iitt'ltiiHl,  the  use  of  which  i-an  be  traced 
back  In  llifl  tiiiii'  of  Avii^-nria,  fuw  l»wn  »»f  hitc  fs|»'fuilK-  rccdmineiiiletJ 
by  Itiohet  antl  Vun  I'itlm.  It  is  often  ^u(■cossi^l  in  nrt-riit  cAf;e»  in 
which  the  dibpUceiueiit  nnd  muscular  coutructiun  arc  not  grcot^  und 
asjiefially  when  aided  by  aruK-^therfia.  The  iirni,  tJ^ttnewhitt  alKhicte*!, 
ifl  supjKirtetl  by  the  side,  nnd  ihe  snr^oon,  placing  his  fingers  in  the 
axilla  on  the  under  and  inner  side  of  the  iiend  of  the  liuineni.^,  nnd 
his  thumbs  n|»i)n  the  acromion,  seeks  to  press  the  bnne  directly  into 

(tluee.  Or  the  position  of  the  hundK  may  be  reversed,  the  thumbs 
H'in^  placxtl  in  tlic  axilla  and  the  Angent  uptm  the  acntniiun.  Or,  the 
|Kitient  iM*injfr*ente<l,  the  surgeon  supimrtt  thellexed  elbow  u|Min  hi.^nwn 
fon-iirin,  gets  his  fingei-s  around  the  bead  of  the  hunteitis  in  the  axilla, 
und  prcMM'-s  it  tiiward  llie  glerH)id  cavity  whllr  lie  .-iteadieii  the  M-jpulu 
wilb  the  other  h:utd. 

Traction  Downward  and  Oatwaid  with  Coaptation.  In  itit  sini)ilest 
form,  one  that  is  suewjvsfid  in  a  lai^^'  pro|>ortinn  of  cases,  especially 
with  Ihe  aid  (tf  aniiffthesia,  the  method  is  practiced  as  follows:  The 
jiMtii-ni  is  place*!  ujwm  a  betl  und  cuuntcr-ixtem-ion  is  pmvith.il  by  a 
Imuil  passed  around  his  chest  and  niailc  fast  to  a  siip[>ort  on  the 
sound  side.  If  nnie^thesia  is  used  tlie  weight  of  the  UmIv  is  UAUiiUy 
sutHcicnt  for  eountcr-exteni«ion,  and  this  bund  can  be  ilispense*!  wiih. 
The  siiT^^on  (frasps  the  arm  alxive  the  ellHiw  and  pulls  steadily  dowu- 
M-ard  and  onlwaitl  at  (irsr,  and  then  slowly  changes  the  diriM-limi  by 
increasitigrhc  abtltictioii  uutil  the  arm  is  nearly  or  quite  at  right  angles 
with  the  IhkIv,  whih',  at  the  sjune  titnc,  he  rotates  the  arm  ontwanl. 
Or  the  traction  is  niafh'  by  an  assistant,  and  the  snrget>n,  standing 
Iteside  the  {tatient,  watches  the  movement  of  the  head  of  the  humerus, 
antl  when  it  Inis  appmuchwl  the  joint  he  presses  it  upward  into  place 
with  his  lingers  or  thumb,  making  counter-pri'ssure  on  the  acromion. 

If  aniC9>ttu>Hia  is  not  us^-d,  or  if  more  force  is  nsetl,  the  s<-;ipulu  may 
be  fixed  by  bands  [lussing  over  and  under  the  shoulder  or  by  pressure 
against  tlie  cflge  of  tlie  acromion.  Or  the  [mticut  euu  t>c  laid  on  his 
bock  on  the  floor,  and  the  sui*geon  seated  bchide  him  places  his  foot 
against  the  side  of  the  chest  or  the  edge  of  the  acromion  an<l  draws  the 
ann  directly  outwar^l. 

It  i»  dei^irable  that  the  ellxiw  shall  \»  kept  partly  flexed  to  relax  the 
biceps,  and  also,  if  the  surgeon  himself  is  making  miction,  to  enable 
him  to  rotate  the  llnd>  inward  when  the  head  has  bei'n  brought  cIom* 
to  its  socket,  ^ince  this  manoMivre  is  btmietimea  an  elbeieut  substitute 
for  direct  pressure  upon  the  head. 

I'  have  of  late  (189^1  employed  with  uniform  ttncccfti  in  about  a 
dozen  «iH>  a  meth<Hl  of  making  thi>  tmclion  which  is  ea*y,  exjKtli- 
tiouH,  nnd  up|uircntly  safe.  \  round  hole  six  inches  in  diameter  is 
mode  in  the  middle  Hoc  of  a  canvas  cut  alHUit  eighteen  inches  from  one 
end,  ami  through  thitt  hole  t\w  injured  lindi  is  iMis^etl  so  aft  to  hang 
vertically  doMnwnnI,  the  |Kilirnt  lying  nn  his  snle  on  the  cot  (Kig. 
'2Cy|.  To  the  litidt,  at  the  wrist  or  elUtw,  is  attaelietl  n  weight  nf 
BUint  ten  jHiuiids,  and  thi'cot  is  nii>cd  u[Mtii  blm-ks  so  ih;il  the  arm  M*ill 
bang  fnr  of  the  (hM)r.     In  a  few  minutes,  never  more  than  six  in  my 

>  etiwoaaa  :  Mod.  Beoord.  March  3,  1900. 
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experience,  rethuTtion  fifths  (lislitcatiuii  takes  plare  qaietlr  anO  without 
pain  (iiirinj;  tIu-  wailing,  In^tcid  of  a  rat,  the  patient  mii;ht  p«>rluipa] 
t*e  put  u|ii}D  two  ljililf>  plaettl  enti  to  end  so  tliut  the  body  wutild 
on  one  and  (he  haul  un  die  other,  the  ann  hanging  down  lietween,  hut 
pft!Miih1y  thr  lack  of  Ming  support  of  the  !>hnulf)er,  and  the  m[kie(|Uf ni 
muscular  effort  to  maintain  the  position,  would  interfere  H-ith  sueceaftj 
or  at  least  delay  it.  Coatinnous  tractiun  by  India-nibt^er  or  a  wei^lit 
and  pulley,  an  described  on  {logc  450,  oets  in  the  ^nie  gentle  ninnner. 
Another  modification  U  tlie  so-called  "  prjulel-mfihotlf,''  which  oeeu- 
pie«  a  position  intemieiliate  l»etw(^en  the  above  and  the  fuUowing^ 
method,  hypcr-clcvation  of  tike  arm,  and  in  which  the  wei}rht  of  the 
jnticut's  body  h  used  to  make  tJie  traeliou.     The  paiietit  is  laid  njMtn 
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KetlticUija  of  anUrlor  tllatMcaUnn  at  Uu-  kbonliUr. 

the  floor  on  the  souncl  si<le,  and  an  assistant,  fitanding  upon  a  stool,, 
graspa  the  ditilocated  ana  and  Ufbi  the  shoulders  from  the  floor  while 
the  aargeon  preHses  the  head  nf  the  bone  towani  it4  socket  If  n  grvatcr 
weight  is  needed  another  a^iHtant  raises  the  feet  so  that  the  boily  li 
wholly  off  the  floor,  or  pre<*H'S  duwnwanl  a^iinst  the  >ide  of  the  ehesU 
If  a  HufHricntly  robimt  a.-'-*<ip|ant  is  not  at  hand,  or  if  the  effort  is  u*  Iw 
prolonged,  the  sutj|»ension  may  be  made  by  lueuns  of  a  rope  aliuchtHJ  to 
the  arm  above  the  elbow.  Ikinlenhcucr  aaya  tJmt  Simon  n-due<>d  by 
thin  mrans  a  di»lneatinn  that  had  exislwl  for  a  year  and  thn-CMiuartcr*. 
Traction  Upward.  In  this  molhtHi  the  arm  is  raided  lH?si<le  the  head 
and   drawn   u{>on   while   counter-«x tension   is   made  by  llie  hao<l  or 
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foot  upon  the  Ion  of  tlie  eliotilder.  I>itpiiiy,  following  Ma^rulffiir, 
speaks!'  of  it  in  rauier  exaggerated  term.t  as  the  only  mtintutl  iiiclhrKl, 
hecaiisp  it  relaxrfi  all  the  mii!*cle».  The  (nfreretu-e  iH'lween  it  juhI  trac- 
tion at  rig^ht  anjrles  to  tlie  bmly  is  mor<>  appiirent  than  real,  iMK-nii'Si-  (he 
further  elevation  of  the  arm  is  etfeeti'^l  In"  ft  ehanj^  in  the  position  of 
tlie  M^piila  n|)on  the  che^^l,  without  ehanjj^  in  it;*  notations  to  the 
humerus.  The  method  which  was  known  to  C'-elsus  and  proctiseil  i>y 
Rrunui4  in  the  thirteenth  centiiry,  was  extensively  used  in  Knglaud  in 
the  last  rentur\%  hut  is  more  {tartteularly  connerted  with  the  name  of 
Mothe  in  France,  and  of  KInge  in  (Termnny.  ^[aIgaigne  snyn  that 
he  him.-Milf  reinvented  it  for  the  fourth  or  fifth  time  in  182H  as  the 
result  of  experiments  u|x>n  the  fiadaver.  It  has  c«mnn>nly  iM'en  enui- 
bined  in  practice  with  .some  form  of  the  method  next  to  be  described, 
the  basc%ue  of  tlie  Krench  and  Gennan  authors,  that  in  which  the  head 
of  the  bone  '\»  pre»<»ed  outwanl  by  placing  a  fulrrum  high  up  in  the 
axilla  and  then  swinging  the  elbow  in  towanl  the  IkmIv,  and  has  also 
beeu  fre«piently  supplemented  with  external,  followed  by  internal, 
rotati4>u. 

In  its  simplt*st  fonn,  as  described  by  Branshy  Cooper,  the  patient  is 

Idaceil  U|K»u  his  back  ou  the  IrmI  or  table,  and  the  surgeon  sitting  lieside 
>is  heuil  tir.iws  the  flislocated  arm  upwunJ  with  one  liand  an4i  fixes  the 
scnpida  with  the  other;  the  connter-extonsinn  may  Ik?  aideil  by  a  long 
baniloge  or  towel  j)a.ssiDg  over  the  shoulder  and  fixeii  by  both  ends  to 
the  f<K>t  ()f  the  bed.  Afler  re«luction  hai  taken  place,  and  while  the 
arm  is  being  lowered,  the  head  of  the  hnmenH  should  be  held  in  place 
hy  direct  pressure  upon  it. 

Malgaignc's  plan,  when  more  force  was  needed,  waa  to  rest  the 
patient  on  the  floor,  and  lift  the  arm  dircf'tly  iipwanl  with  Iwtli  hands, 
counter-ex  tension  being  made  by  (he  weight  of  the  bo«ly  ami  aided,  if 
Decessitry,  by  pressure  made  upon  the  acromion  by  un  assistant.  If 
this  faile<l  and  he  wisheil  to  trj-  more  force  before  resorting  to  the 
ImKfuU^  he  made  the  patient  ataud  beside  a  door  and  raised  the  arm  to 
a  vertical  position  by  means  of  a  strong  banil  made  fast  at  the  wrist  or 
e!lx>w  and  wirried  over  the  top  of  the  door ;  then  the  |Kitient  wjls 
diri'clcii  to  bend  his  knees  until  tbe  weight  of  his  body  should  be 
enlin-ly  su|>]Hirted  by  the  dislocated  arm,  and,  in  addition,  the  surgetui 
contribute<i  his  own  weight  by  clasping  his  hands  over  the  patieiil^s 
acnimion  and  kneeling  beside  liim.  The  addition,  propositi  byl^aconr' 
in  1K47,  of  external  and  internal  rotation  to  the  vertical  traction,  has 
added  to  its  elKciency, 

The  chief  ohirction  to  this  methoil  is  that  menlioneil  in  roniieclion 
with  the  pree*'<ling  one,  the  risk  of  injuring  the  main  vewcls  in  the 
axilla  by  unduly  stn'tching  iheni  around  the  head  of  the  hunienis, 
and  it  is  even  grwiter  here  Ix-cnuse  the  elevation,  or  alKluction, 
is  made  without  preliminary  traction  to  bring  the  head  nearer  the 
■ocket. 

Another  objeelion  is  that  it  is  likely  to  inen-a.'*  the  laceration  of  the 
capsule  and  of  tbe  subscapularis  and  thereby  pnmiote  recurrence  of  the 
dislocatiou. 

*  LMxmr ;  H<<iti.  Ue  iliirarBlv,  IM7,  viil.  K  p.  387. 
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TncUoD  with  Leverxgt.  Thif  method  difTpn  ftxita  that  of  trac^iirti 
diiwuwani  anil  outwani  in  the  addition,  or  the  siil»*titution  for  ilin-ri 
otiaptative  pre*-Eure  by  the  Iianda,  of  a  levera^  movt-iufnt  in  which 
Um;  Itend  of  the  bone  is  fonvd  outward  hr  the  aildnrtion  of  the  limb 
D\'er  a  fulcrum  nlaecd  in  the  aiilU.  The  fulcrum  is  nsiially  the 
otoaed  fist  or  the  heel. 

When  the  hun<l  is  UH-d  tracliuii  is  rumlc  outward  and  downwanl  br 
an  aw<ii4tant,  and  when  the  lH>ad  of  the  Imne  Iul'^  l>eeu  moved  Miflirieutlr 
far  the  mreeon  plaecs  his  closed  ti^t  well  up  in  the  aiilia.  and  tho 
assistant.  Mill  maintaining  the  traction,  swin|r«  the  ami  lowanl  the  side 
(adduction),  »ionietimis  combining  with  it  moderate  rotation. 

The  HmI  in  the  A-ulla.     This  method,  generallv  known  a^  Sir  A^tlpy 
CVmpcrV,  but  really  dating  back  to  the  time  of   Ilippocnite*,  was  in 
very  ijvneral  use  in   Knpland  and  America  until  quite  recently.     It  k 
onfiirtunalely  respon.'^ible  for  not  a  feu-  more  or  lees  serious  injuries  ti^l 
the  hlooiIvesseU  and  ncn'es  of  the  axilla. 

Tlic  fMitient  i^  placed  upon  h'ts  back  on  a  bod  or  sofa  and  a  towel  or 
Htorit  bandage  made  fe«t  to  the  arm  above  the  ellww.  Thi'  5Mr>ti-<jn, 
facing  him,  ?smt-!  him'ielf  upon  the  ^^ide  of  the  bed  and  placps  the  Iwrl 
of  one  f(K»t,  fn>m  which  the  shoe  has  Iteen  renwtviHl,  well  up  in  the 
axilla  againi^t  th<>  head  of  the  humrnii«  and  then  makes  traetion  down- 
ward u|nin  the  towel  and  maintains  it  until  the  bone  is  felt  to  slip  inlu 
place,  KeniemlM-riug  that  under  thes*?  conditions  traction  njMin  the 
nnmenx  'n*  directlv  tranHniitletl  to  the  si^ptila  thnnigh  the  ulrvady 
tense  ci)|i?iuli*.  it  seems  pmlinble  that  the  methotl  owes  ilj*  efficicnrj-  to 
the  action  of  the  hwl  a>*  a  we<lpe,  wliirh  by  iK'ing  fiirce«l  in  l>elwe«-n 
the  thorax  and  the  humerus  presses  the  hitter  diret^tly  outward.  If 
the  traction  ia  inailc  at  fintt  in  a  direction  inclinetl  away  from  the  Imdy, 
and  then  bnMight  more  nearly  luinLllel  to  It,  the  mechanical  effect  is 
tlie  same  a»  when  the  6st  va  u^kA  an  aUive  dcMcribeil. 

It  may  Ik*  projK-r  to  employ  thiti  metln^d  if  no  more  force  is  ii^-d 
than  ran  Ik;  excrleil  by  the  sut^on  hini-^elf,  althoiigli  accidents  have 
happened  even  under  ftueh  rircnmstanccs,  but  it  m  cert:iinly  dan|^'ruiia 
and  improper  tu  employ  it  with  the  pulleys  or  assistant's,  and  ritili  inuru 
BO  to  substitute  on  iron  plug  for  the  heel  as  nvommended  and  prac- 
tiwHl  by  Skcy.  The  large  v&«4«'lfl  and  nerves,  li;?  u|Min  the  inner  ^idd 
of  the  head  of  the  hnmentsand  are  exposed  to  be  cimpres^  iK-lwcen 
it  and  the  heel  and  thus  directly  bruised  or  so  held  fa>t  tliat  they  may 
be  overstretche^j  and  lorn  an  their  diHtal  portiim^  are  drawn  downw:artl 
in  the  8liding  of  the  AifY  |t:irt^  of  the  arm  townni  the  elliow. 

Forcible  Traction.  If  mure  forcible  traction  i^  ueoletl  tluin  can  Ik* 
iiuidc  in  the  iiiL-thods  already  dc-KTibeil,  n>«tort  »>lH>idd  l>e  had  in  tho 
pulleys  or  sj>ecially  constructed  a]>|HiratU8.  The  pullevs  am  made  fast 
to  the  arm  above  the  elbow  by  a  bnmd  leather  band  Inicklcd  tij^htlv 
around  it  or  by  a  strap  or  Imnd  made  Cist  by  several  lunis  of  a  wK 
bandage.  As  ii  further  precaution  against  slipping  the  ffin-arm  shnuhl 
lie  luunlagetl  and  the  elliow  fixed  at  a  right  angle.  It  is  also  advi>al)le 
to  inler|»«>TM-  a  dynamometer  between  tlie  pulleys  and  tlie  lindi  to  indi- 
catc  the  anioiiut  of  I'urce  that  in  being  employeil,  and  a  pair  ut'  "  lilier- 
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alinn  fur<.t>p»"  (o  nllow  (hp  tnulion  to  be  suddenly  rclaxctl  uiiil  the 
put«itiiiu  uf  the  arm  ehaugod. 
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Rudurtloii  Willi  Uic  (lullcrn^  i.  ilf  uamumeter,  A.  "Ubeniton  foroepL"    ^DtrriJiT.) 

Tho  <()M}C)al  instrument  of  which  the  most  olahoratc  and  infrrnioiis 
arc  imidc  in  Kraucf,  an*,  in  tht'  main,  modifirations  of  the '*  adjuster" 
invinitc>d  by  I>r.  Jarvis>,  nf  Pitrlland.  <'onn*fticut.  They  ronnist  of 
two  hnrs  muvulito  ti|V)n  each  I'thur  hy  a  raek  and  pinion,  one  of  whirh 
is  miidi'  fast  hy  a  h-uthor  braoi'lct  to  thi-  hiwer  jmrt  i>f  the  ariii,und  llie 
other  li)  a  rin^  ur  crutch  tliat  Bt:^  iigainst  the  M-apidu.  A  ilynamnm- 
eter  indirat*^  the  foiw  exortctl,  and  n  «itch  nets  it  instantly  free  at 
will.  The  insirniiient>  are  exjiensive,  tlic  oeeasions  for  their  use  arc 
ran',  nnil  the  methiMJ  \h  liun^vnms. 

R«dnction  b;  Hanipnlation.  ;  Kotatinn.)  It  ha;^  lioen  already  men- 
tiuned  tlial  rulatiuu  vi  the  arm  has  hjiig  been  iisH-d  in  eoiuitvtiun 
with  the  various  niethtnU  of  extension  to  effcjct  reduction,  and  it  also 
appears  that  fhim  time  to  time  men  have  ^)iight  to  reduce,  and  some- 
tiinc.<  with  siux-esH,  by  moving  the  liuib  in  various  direeti4)ns  without 
llie  aid  of  unieh  miction,  t>ut  it  iii  only  within  the  present  eentnry  that 
ineihuds  uf  niiiniptdiitiou  founded  n|K>n  a  eurrei't  appix-ciation  of  the 
obstacle!*  and  of  the  nii-an:«  by  which  they  may  l>e  ovcr(V)rne  have  Ix-en 
deviso<l  and  pnwti.ittd  with  intelUgt'iice  ami  f««cceKi.  Rotation  inward 
wa-s  kain  eniphfynl  as  the  tlnal  nian<euvre  to  tuni  tlie  head  of  the  iMine 
into  the  wM-ket  after  it  liad  [nvn  brouglit  op|wK-.ilc  it  by  traction,  and  it 
Ktill  con,*titnti's  the  final  step  in  the  pure  nianipniaiive  method.  Kxter- 
nul  rotation  during  tnu-tion  was  tirst  employe*!  under  the  intltieiice  ol" 
variou!^  ideas  eonctrninjj  tlie  jmrt  taken  by  tlic  nuisck>  in  op|M»sinK  tlie 
return  of  the  Uine,  or  to  tlisltMlfre  the  head  fn>m  it>t  pdsilion  Itehinil  the 
lip  of  the  trlfuoid  fo9SQ  ;  then,  in  the  li^ht  of  UKtre  accurate  knowlcilge 
uf  the  tiithtenee  of  the  untoni  fHirtion  of  the  capsule,  it  liecauie  the  first 
atep  in  the  nu-llnHJ)*  of  reduction  without  traction. 

Of  tiie>e  melhiHlFt  tiic  one  ni">l  hijildy  (■sicenied  and  penendly  nrae- 
lised  if  that  rrrfimmemhil  by  l*rof.  Koehcr,'  of  Bern,  'i'he  follow- 
inp  deseri|itton  is  taken  from  one  jjiven  at  the  8urp<ml  ConpresK  in 
I^tndou,  ami  publisheil  by  his  pupil  C'eppi  in  the  limu-  tif  <  Itinuyit; 
18J$2,  p.  8ni  :  "  In  the  i>ulKx>raiHMd  dislocation  tlie  |xisterior  portion 

'  Kiwltrr :  Brrlin.  kiln.  Wopiienwhrifl.  IKTi).  No.  1),  fciwt  VolkiDUiu*  SmuuIud^  kllu. 
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of  the  cnpKiilo  and  |)k>  tviidons  oF  the  pONleriirr  i^capular  miisicles  wliieh 
rover  am!  -tn-n^then  it  arc  iintoni  ami  are  stretchwl  over  the  frletinid 
rf>s!«i.  The  inferior  iMirtion  of  the  capsule  uhieh  foriu:^  tlie  \n\\*r  U<r- 
der  nf  the  rent  is  alt*i»  ver\'  tense.  But  the  tension  i^  grpatet--t  at  the 
itp|HT  part  of  the  cajmule,  and  esperiallv  l»etween  the  long  ten<lun  nf 
the  hie>i>)w  and  the  upper  border  of  tnc  mibseupidariii,  wbefr  it  'n 
reiuforeed  hy  the  fibres  of  the  coraeo-humeral  ligament.  TUii*  portion 
ipf  the  eapKide  is  twisted  in  the  ilisliM-atrnn.  ami  -itreteheil  in  tin*  form 
of  a  soliu  cord.     If  now  the  humerus  i^  rotated  extL-nially  uuiil   the 
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flexed  forearm  is  tumeil  directly  outwarri,  this  ctml  will  Iwatthe: 
time  rotated  outward,  the  inw-terior  part  of  the  eapsule  will  l*e  widely^ 
renioveil  i'nmi  the  foi^fta,  ami  the  rent  in  theea{K>ule  will  ^[m*  ;  but  tl 
hea<l  of  the  humeruif  will  nlill  renuiiu  i>4tlidly  fixed  upiinst  the  anterior 
e<lge  of  the  glenoid  fossa  because  the  up{H.'r  and  lower  |>urtion!9  of  the 
eapi^ule  have  not  Iwn  relaxtnl  by  this  movement.  It  is  onlv  when 
the  elliow  is  curried  forward  and  rai-sed  in  the  sapittal  plane,  while  the 
arm  is  wtill  held  in  external  rotation,  that  the  upper  jmrt  of  the  capsule 
in  seen  to  n^lax,  and  the  head  of  the  humerua,  thauk^  to  the  lenHiou  of 
the  lower  |Hjrtion  which  keejM  it  fn»ni  moving  forwanl,  to  enti»r  ita 
flrteket.     Imitation  iuward  then  completer  the  reduetion." 

The  metb'x!  may  lie  formulated  in  detail  as  Hillows:  Dislocntioo 
of  the  lef^  shoulder.  Tlie  nitient  is  seatetl,  and  tlie  surgeon,  kbcvl- 
ing  lieAide  him,  flex<-s  his  eflHiw  at  a  right  angle  and  pre«HCf)  it  with 
his  right  hantl  agaiur^t  his  side  ;  then,  holding  the  elbow  finnly  in 
plare,  he  slowly  ami  st^-adily  move<i  the  wrist  outwanl  with  his  h 
hand  (ext<(*mal  rotation  of  tlie  humerus)  imtil  tin-  forearai  staiu 
directly  outwanl  fnmi  the  side  of  the  body;  if  this  is  strongly  n»- 
aisted  the  pressure  must  be  steadily  maintained  until  the  n*s)*<tnnr« 
yields.  Tlie  i-videnee  that  the  movement  has  aecomplish*-*!  what  wan 
exjKH'Nil  of  it  is  the  !ip|>e;inin<'e  of  ^n-jitrr  fiilnew  of  ihe  oiitir  drlioiil 
region  ;  if  this  does  not  ui^K-ar  the  attempt  will  fail.  Then,  8till  main- 
taining the  external  rotation  of  the  arm  and  the  Hexiou  of  the  elbow,  the 
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MirgiHin  tuovitf  tlK<  clbuw  foru'iircl,  or  fur^'ard  uiid  slightly  iiiwanl,  until 
the  ami  In  nt-arly  horiKontal  ;  during  this  niovenieut  tla-  fulness  of  the 
niit<>r  ilpltnid  region  Ix-t^^imes  more  inarktHi,  and  at  it>  trrnrtimtSun  the 
inann?nvre  is  (^oniplote*!  hy  rotating  the  arm  inward  and  hringing  tlie 
hand  to  the  opjjositc  )'hoiildrr.  The  bone  may  ?lip  into  plart-  diirinf^ 
the  H04?<md  movement,  elevation  of  the  ellww.  l>irt'et  traction  out- 
ward of  the  tip|K:r  end  nf  the  lionc  by  a  bandage  in  the  axilla  is  somo- 
time^s  helpful,  and  1  have  wmietinies  found  it  udvontageuus  to  niuke 

Flu.  S92. 


/^ 


/     ^ 


J 


Kochor'i  luetlttiil  of  mlucUoo :  at  mofaawDt,  itlavuloo  or  elbov.   {Ctm.) 

firm  pressure  downward  at  the  cll>ow  (traction  in  tho  long  axiH  of  ihe 
arm)  during  the  movement  of  outwanl  rotation. 

The  method  as  thu?)  deAerihe*!  is  applieniile  to  tho86  cases  in  whicli 
the  di^ithicement  h  neither  very  far  inwuril  nor  low  down,  in  nJiurt, 
to  the  higher  forms  of  tltc  8ulx-ora(x>id  variety  ;  and  uh  it  <Iepcni1s  for 
its  f*uceess  U|Min  ihe  resistance  of  tiie  tuitorn  |Kirtion  of  the  capsule  it 
will  fail  whenever  the  i-a|>sute  h  very  extensively  torn.  When  the 
disptaix^ment  is  far  inward  or  low,  traction  upon  the  abducte<l  limb 
tfl  more  likely  to  »nccccd. 

Kouig*  modifies  it  for  tlie  lower  anterior  and  suVvglonoid  dir*looation9 
by  makinf'raetion  in  aUluetion,  rot:iting  outwanl,  and  then  addnrt- 
ing.  This  Vnpractit^Uy  the  same  as  the  method  desrribed  a.^  Iraetinn 
downward  aua  outward  and  gcuenilly  known  us  Lacour'd  method  by 
manipulation. 

KaralteuP  »iudii-^l  Koeher's  methixi  experimentally  with  a  \*iew  to 
determine  the  mix'ttani^m  by  witieh  its  re:<ult  wa^  aecomplishetl.  and 
reached  the  eoneluj^iim  that  the  ellieienl  agent  wjls  the  untorn  |»ti!iterior 
txirliim  of  the  (yipsnle,  and  thai  the  upper  portion,  the  wrueii-humend 
ligament,  had  little  or  nothing  to  do  with  it.  lie  i<howeil,  experi- 
mentally, that  when  this  latli-r  had  Iw-en  divide*]  and  the  jmsterior  por- 
tion left  intact  the  nuiuoMivre  would  Ktill  effeei  reiluetion.  hut  that  when 
the  ptMtteritkr  |Mirtion  wa.s  divi<lit]  ami  the  up|MT  |iortiun  leH  whole  it 

'  KiiiifK  :  gf»Ticl  ("hinirick-,  M  rd.,  vol   lii   (•.  40- 
*  (W«tMnif :  Bull,  do  U  Soq   d«  Cblr.,  tano.  p.  3BGw 
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i'i\'\\vi\,  nw\  that  then  the  head  of  thn  hunieniH  inHttiul  <if  Itehip  niuv<t| 
i»iit«;inl  hy  the  oxtt-rrml  mlatlon  simply  revalvwl  nlxnit  thi-  lonfriiii- 
ihn:il  :i.\i^  of  the  Hhafl.  HU  fxphinatioit  is  (rU-ur  and  iiilolli||rihlr. 
Afxxjrding  to  it  the  nppmximiitinn  nf  the  cIIhiw  tu  tlie  sido  tightent  ihi^ 
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posterior  portion  of  the  capsule  where  it  exti-ods  botwefn  the  posterior 
lip  of  the  glenoid  fti«cm  uud  llii;  lower  and  liot-k  |Hirt  uf  the  neek.  ot' 
the  hiiiuenis ;  this  prevents  (he  |Hfr;tei'ior  Mirlitre  ul  (he  hinnenis  fnim 
moving;  inwartl  when  th(>  arm  !.-<  n)tuted  nittwant.  and  cont^etjiienllv  lUt 
attaohtiu-nt  to  the  hnmerus  serves  as  the  fixed  point  or  centrv  aUjiit 
whirlt  the  Iwne  rolls  oiitivan],  winding  itself,  as  it  wen-,  ii[>on  the  caii- 
Ride.  The  elevation  and  adiluciion  of  the  elbow,  turning  u|ion  the 
same  fixed  point,  then  thruws  the  head  Uiekward  aud  further  outward, 
and  linally  the  internal  rota,tion  unwinds  the  ca|Lside  and  leaves  every- 
thing in  phicx-. 

Tlie  uiethiKl  i:3  apjilieahle  to  old  as  well  as  to  recent  ''.Ign,  but  (ho 
dangi?r  of  iiri'akin^  the  humeruis  during  the  Mtximl  rtep— t-n^-unl  ruta- 
tjon — mnst  1h*  Ixirne  in  mind>  esj>c<:ialTy  in  ehlerly  |HitJ^^tH, 

iSV/u'n:ij(_7«vV  mrftiti'i,  the  introdnetion  of  whlt-h  appears  to  Uow  ante- 
dated K'Kilier's,  w:is  in  like  manner  hase«t  n|H)u  the  |iemit>leni'e  of  tlw* 
|M>sUTi(>r  iMtrtion  of  the  e;i|isnle,  hnt  difierwl  from  KtM-hi-r'?*  in  tin* 
M.iy>n<I  ami  thirtl  stepsof  the  manrcuvre.  Jlc  rotate<t  the  arm  outward 
until  the  lumd  was  as  far  Imek  a.s  the  ellH>Wf  aud  theu  either  prr»e«'<1 
the  Umu  upward  and  outward  into  place  by  dirtnit  pnsiwiire,  or  tum«il 
it  in  by  slow  internal  rotation  while  an  ussistimt  mii<le  pressure  on  the 
inner  side  of  its  Ik^uI  to  pn'venl  It  from  .'^lippiii^  baek  into  (he  |ML-)t>on 
from  which  it  luid  iH-en  n-niovtHJ  by  theiMitwaiil  mtution.  The  methtid 
is  favoralily  spoken  of  by  severnl  of  the  later  fiennan  writers,  and  h 
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lliuiiglit  to  be  cspcvtally  UHcful  in  nipturiii^  llit-  RdliL^tob.t  of  uUI  ditJit* 
cations  witliont  tlie  rl^lc  uf  injur)'  lu  the  vcs»h*Ib  ur  nerves. 

CinMiTudiirtion,  si>inetinii>s  Known  aft  IltMnoV  mothml,in  whirli,  after 
lixiUiuu  of  the  :M»niilii  as  for  truction,  the  ami  \a  slowly  iihductod,  r;iis«<) 
t4)  ilie  hide  uf  the  riend,  ineliuei]  Hlightly  borkwanl,  und  then  brought 
forward  and  ilownward  acroHS  the  fac-e  and  chest,  ita.s  been  recom- 
nieiidtHl  and  uijed  in  old  tli^looatiouti ;  it  U  undoubtedly  enieleiit  lu 
breakiu};  up  the  adtie»ionH,  but  it  Is  a  rou^h,  uncertain,  and  daugeniiis 
plan,  and  sliouM  t>e  eondemmnl. 

To  recapitulutej  tiiu  ircatuient  of  a  ni^nL  anterior  dt>ilocation  of 
average  di^nlacpiufnt  may  be  lhu8  summed  u»:  Kocher's  method  may 
first  Ix"  tried  ;  if  that  fiiil»,  traction  downward  and  outward  by  one  of 
the  various  methods  !!thoidd  be  tried,  the  elbow  not  being  ntised  higher 
than  the  e^linulder,  uinibliuHl  \vilh  dire<^t  pressure  iiiion  the  head,  or 
follnwc<l  by  adduction  over  the  fist  in  the  axilla.  If  these  also  fail, 
the  patient  should  be  etherized,  aiul  the  attempt  repeateiJ.  When 
tlKiM!  rare  mnditiona  are  present  which  make  reduction  otherwiw 
imitorMible — inter|i«tRition  of  rap.snle  or  tendon  of  biceps  or  fjubsrapu- 
laris — an  o|>cn  arthrotomy  is  justifiable  if  it  «in  be  done  with  pro|)er 
priH'auliims  ng-ainst  infection. 

In  older  dislocations  the  same  plan  should  be  followed,  and  rt*ort 
sliould  be  had  to  forcible  traction  only  after  other  measunv  have  failed. 

The  mgns  of  a  jiuooessful  reduction  are  the  »uind  that  is  usually 
heard  when  the  bone  slips  into  place,  the  restoration  of  fonn  and  func- 
tion, and  the  dinunntlon  or  ees.^tion  of  {Kiin.  The  sound  is  not  alwavs 
heani,  and,  on  the  other  hand,  a  similar  isouud  inav  Ih-  eauscit  bv  the 
rupture  of  adhesions  or  by  the  slipping  of  the  b<ines  uji«)n  each  other. 
Complete  restoration  of  form  is  the  b^t  evidence  ;  this  is  to  be  detcr- 
ndned  by  an  examiimtion  simitar  to  tliat  eniployetj  in  making  the 
diagnosis  of  a  dishH^tiou  and  by  attention  to  the  same  signs.  The 
fi^duction  may  lx»  incontplete  Iio<«usc  of  the  inicrjitisilitm  of  a  jt'irtion 
of  the  ca[>snlc,  or  lM>c:nise  of  the  pn'sence  of  tisf^ues  of  new  tbrmatlon 
in  the  glenoid  cavity.  This  incomplctcne!»  is  shown  by  the  abnornml 
projection  forward  of  the  head  of  the  bumerub  under  the  avrumiua. 


After-treatment. 

After  reduction  ha%  been  ohtalne*!  it  is  highly  desirable  that  the 
arm  should  be  immubilii'x'<l  fur  two  or  tbrci-  weeks  in  a  |MJsition 
that  will  favor  the  spttily  re|»air  of  the  lacerations  of  the  capsule, 
tendonft,  and  nmsch's;  otherwise  the  joint  may  remain  in  a  con- 
dition that  favors  recurrence,  and  tlic  patient  may  suffer  much  in- 
wmvenieurr  or  even  dis;d>ilily  in  «nif^f|ueiK'e,  As  the  rent  in  the 
eu|>snlc  is  on  the  inner  side,  and  as  its  edges  are  scfiumteil  by  external 
rotiilion  of  llie  limb,  the  head  of  the  hnnu>nis  should  Im>  dirc«'tt;-d 
towani  the  outer  side  ^a<h)uction  of  the  dhow)  and  the  arm  shouhl  lie 
kept  nttutt.'d  inwanl.  These  two  indications  nre^  met  by  binding  the 
lind)  to  the  bu^ly  with  the  Imnd  resting  iusl  lichov  llieomxtstte  elaviele. 
Fixation  may  Ir-  made  by  a  starch  or  puLster-of-Parin  drifting  or  even 
by  Mimple  bundagea,  but  tlie  moxt  convenient  and  eflective  d.resfiing 
37 
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M  a  strip  of  adheSTc  ^btia  wnanpA  as  follows :  faeginui^  in  frnot 
at  the  claTide  h  is  carried  over  the  sfaoolder  aad  down  tlie  bark 
cftfae  arm,  then  under  the  dbov  to  the  back  of  the  fimwm,  and 
along  the  latter  and  the  back  nf  the  hand  to  and  orer  the  top  of  the 
opprjsite  shoulder.  A  anall  pad  of  absorbent  ootton  or  lint  should  be 
plaoed  in  the  axilla  and  between  snr&ees  nf  Aid  that  are  in  oootnct. 
If  the  patient  is  anmlT  a  seoood  hand  mar  be  placed  circnlarlj  about 
the  body  and  lower  part  of  the  arm.  This  dreaane  shook!  be  retained 
for  two  or  three  wecss,  and  the  arm  carried  in  a  ding  for  a  fortnight 
loiter.  If  passive  motion  is  made,  abdnctioo  and  external  raCatioa 
should  be  avoided. 

For  complicatioDS,  aocidmts,  progoosifl^  and  the  treatment  of  <^d 
dislocation^  see  Chapter  XLIV. 
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DISLOCATIONS  OF  THE  SHOULDE&HContimdbo.) 

Downwud  Dislocatioiu :  Subglenoid,  erecta,  subtricipital— Posterior  Dblocs- 
tioiu:  Sabacromul,  subspinoiu,  apward  dislocations. 

DOWKWABD  mSLOCATIONB. 

1.  Subglenoid. 

UxPEH  this  title  arc  here  included  those  rare  cases  in  which  the 
heud  of  the  hmneiii^j  is  displaced  <linM.'tly  dnwnwanl  u[Hin  the  l4>Tidnii 
«t' the  long  Up:u\  tif  the  trice[*s,  and  thu-w  more  frci^iient  uiies  in  which 
it  is  engaged  under  the  lower  and  inner  edge  of  the  e:lcnoid  envitv, 
and  rcsta  againii^t  the  liatieued  upper  |K>rtiun  uf  the  axillary  Iturtlcr  of 
the  seapula  on  tlie  inner  side  of 

the  tendon   of  the  Irieeps.      As  *^o,  *£H. 

explained  in  ronneetion  with 
the  classifiiation  given  in  the 
preeeding  chapter,  the  name  is 
here  re»tricted  tu  a  [wrtion  of 
tho0e  cum^  vcU'wh  are  terintrd 
subglenoid  by  most  English  ■  mr 
and  Ainerti'sin  imthors,  to  thoK\  If  / 
namely,  in  which  the  liead  of 
the  bone  is  low  in  the  axilla. 
By  Honie  the  term  i.-*  still  further 
restrictwl  in  use,  and  is  applied 
only  to  the  first  of  the  two 
ftirms'  uIhivc  mentioni-d,  thoiW! 
in  which  ttie  hnul  U  displaced 
directly  downward  u|K)n  the 
tendon  of  tlie  tnceptt.  Allliongh 
it  ia  fleniod  by  nonie  on  theo- 
retical grounds  that  this  form 
can  exist,  yet  it  must  be  ad- 
mitted not  4)nly  aa  p<wsiblp,  hut  as  having  been  actually  observed,  on 
till'  evid<'nf!e  of  wevend  ol>sen'er*  who  fully  imthrrnloiKl  the  jMMnt  in 
di.oputo.  Von  Pitha  ((pinttMl  by  llardenheuer)  snys  tlwt  he  hiid  soon 
it  only  in  ca.>tes  in  whirh  hi-  had  the  op|Nirtunity  to  examine  the  patient 
imiiUHliatfly  after  the  wciilent,  and  K'fore  any  inovemeutH  had  bt'cn 
comniunii>atcd  to  ihr  linib  or  atCenipti^  made  to  re<]nce.  Tie  believeA 
that  tlic  lu-ad  can  Ikj  ex-*ilv  di.splantl  fnim  its  new  |io<i>itlnn,  and  nmved 
upwonland  fom'anl,  tluMJisliKiition  being  thus  tniiLnfitniK-d  into  n  ^ul»- 
raracoid,  by  involuntary  or  communicated  movements  of  the  ami^  or 
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even  br  muscular  action.     Tillaux  '  obsen'ed  this  tran&foTmatioD  in  a 
case  while  he  was  preparing  to  make  a  cAst  of  the  limb. 

Two  varieties^  representing  extreme  dii^placements,  and  cbaracterused 
bv  exceptional  symptoms,  the  luxatio  erecta  and  the  mbtrieipUal  (?), 
will  be  separatelv  described. 

This  form  of  dislocation  was  studied  experimentally  by  Malle,' 
Goyrand,^  and  Panas.'  They  found  that  if  the  scapula  was  fixed  and 
the  arm  was  firmly  elevated,  the  head  of  tlie  humerus  presented 
through  a  lai^  rent  in  the  capsule  between  the  subsrapularis  and  the 
long  head  of  the  triceps,  and  that  if  the  arm  was  then  lowered  the 
head  would  often  return  to  its  socket,  but  that  if  it  was  twi.<ted  out- 
wanl  while  being  lowered  the  dislocation  would  persist.  The  lower 
bonier  of  the  subscapularis  was  always  found  torn  and  its  untom  por- 
tion rested  upon  the  upper  surface  of  the  head  ;  and  Malle  claimed  that 
in  order  to  produce  the  dislocation  upon  the  cadaver  it  was  necessary* 
to  divide  the  portion  of  the  capsule  betweeu  the  acromion  and  the 
lesser  tuberosity. 

The  cause,  with  the  single  exception  of  Desault's  doubtful  case,  in 
which  the  injur)*  was  said  to  have  been  pnxluced  by  a  fall  upon  the 
shoulder,  has  always  been  the  forcible  elevation  of  the  arm,  as  in  a  fall 
through  a  narrow  opening  or  upon  the  extended  elbow,  by  a  horse 
throwing  up  his  head  while  being  led  by  the  bridle,  or  as  in  Goyrand's 
case  of  a  woman  who,  having  fallen  to  the  ground,  had  her  ami  dislo- 
cated by  a  passer-by  who  sought  to  raise  her.  In  one  of  Tillaiix's 
cases  a  yuung  girl  dislocated  her  shoulder  by  suddenly  raising  her  urni 
while  playing  at  raquette?4. 

The  rent  in  the  capsule  in  tiie  specimens  prmluci'd  eX|>t'rimfntally 
has  always  been  compuratively  sni:ill,  and  situiitetl  in  tlie  lower  and 
iriHcr  portion  between  the  triceps  nm\  the  siilMCupularis,  and  differs 
fnun  that  of  the  subcoracoid  fnrni  in  not  extending  so  far  upwani 
;iIoiig  tlie  anterior  edge  of  the  gleimid  cavity.  In  a  sjx-cinien  presente*! 
by  Ix.Toy'  to  the  S<K'iete  Anatoi]ii(|ue  the  lesions  were  identical  with 
those  pHnlueed  experimentally.  The  up|H.T  part  o£  the  capsule,  includ- 
ing the  insertion  of  the  siipraspinntiis  and  infraspinatus  muscles,  wa< 
torn  awav  from  the  hiinienis,  from  the  anterior  Iwrder  of  the  bicipital 
griH)ve  to  the  tendon  of  the  teres  minor,  a  distance  of  fonr  centimetres ; 
in  the  lower  |M)rtion  was  the  usual  rent,  two  and  three-quarters  inehes 
long,  extending  fn>ni  the  tendon  of  the  tores  minor  inward  and  then 
iipwani  along  the  anterior  iMinler  of  the  glenoid  i-avity.  The  head  of 
the  humerus  lay  upon  the  axillary  border  of  the  scajmla  one  inch  below 
tin.'  anterior  lx>nler  of  the  coraeoid  process,  the  limb  being  so  far  rotated 
outward  that  the  internal  epieondyle  was  directed  forwani,  and  the 
gre:tter  tiiU'rositv  rested  against  the  anterior  lip  of  the  axillary  bonier 
and  the  adjoining  [wrtion  of  the  ne<'k  of  the  scapula.  The  subscapn- 
laris  wa>  pushe*!  upwani  ami  overlapiKxl  the  head.  In  another  re|Kirted 
to  the  sain<*  society  by  liouygues,"  the  head  of  the  humerus  lay  Ix'low 

'  Tilliitix  :  Aiiat.  t(>pi>Krai>hii|ii*\  [>.  r>3fl. 

'  Mntli- :   Hull.  (1<-  I'Arml   de  Mi'd..  I'liriit.  1H3S,  vol.  ii.  p  Ml. 

*  <iiiyrHii<l  :   Mi'iii.  <It-  In  Sor.  <\v  CJiir..  1S17,  vol,  i,  p.  'il. 

*  I'miaM:   Diet   <ie  MmI.  ft  Chir   ]>nit iiiiie!«,  art.  Epaiilf.  p.  4fi2- 

*  U-roy :  Bull  dv  Ik  .Sue.  Aitatuuitjui-,  IHii.  p.  105.      *  Bouygue* :  Ibid.,  1886,  p.  S61. 
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an<I  in  front  of  the  glenoid  fo^ah  and  bonooth  the  nntom  snbscapiilaris, 
the  anatutnicnl  nci?k  re^tting  on  the  axillurv  U)rder  ot*  the  i^cajmla  anu 
tin'  lower  |mrt  uf  the  tibn^-i'nrtila^nou.s  rim  ;  the  u[i]M:r  |M)rtinn  of  the 
gn^ter  tul»pnisity  Wiis  broken  off*. 

In  a  ease  rej»ort«l  bv  Ji'issel '  of  snl>glennit|  lUf^liK'aliMn  e!iii;*ed  by  a 
full  from  the  second  storv  of  a  house,  in  wUich  ilcath  fMllow»-d  on  the 
Hfoond  day  in  conse<iuenoe  of  an  a*sorial«l  fnirtiire  of  the  «knll,  the 
following  conditions  were  found  :  The  suhscapulur  artery  wah  entirely 
torn  acronH.  The  head  of  the  humerus  lay  between  the  partly  torn  Hub- 
nrapiilnris  niusrlc  and  the  triceps  **  upon  the  trianj^ilar  surface  nf  the 
lowrr  border  uf  the  scapula  directly  below  the  glenoid  ft(S.<a."  The 
Gu{)sule  Mras  entirely   turn  from  tlie  buiJierus,  the  subscapnlaris  was 

Kio.  29.}. 
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put;|icd  upward,  the  edge  of  the  f;lenoid  foasi  was  a  little  broken  at  itA 
wiliest  jwrt,  ami  the  uniwr  an<l  niiildle  faeetn  of  the  greater  tuberosity 
M'ere  broken  off,  the  line  of  fracture  running  into  and  o|Hrning  the 
bicipital  grtH)ve. 

In  SC>4lill(it'!4  COM!,  qiiotetl  by  Mal^iigne  a»  of  thii^  kin<l,  the  <Mndi< 
tions  were  quite  exceptional ;  abduction  was  so  marked  that  tluf  ann 
wan  held  ainuH<t  horizontal,  the  head  of  the  hnmenis  wa^  fiituattnl  half 
nn  inch  lielow  the  glenoiil  ftvusa,  re.sling  against  the  .4capula,  but  nlt^o 
eiipij^d  U'tween  ihe  Intis^iimus  dorsi  and  teres  major  in  front  and  the 
trierpH  l>ehiiid. 

Apimreutly  the  liiihire  of  tJie  head  to  rise  an  uflua.1  to  the  level  which 

I  JoMcl :  Oenbwhe  ZeiUchrift  fBr  fhinirsle,  1874,  Vol.  it.  p.  124. 
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would  make  the  diiilocaiion  Hubuiracoid  ts  clue  tu  Uie  refiirtanoe  of  the 
untom  portion  of  the  capHule  on  the  inner  trifle ;  and  the  gn-at«tr  atKhio- 
tiou  of  the  limb  is  due  to  this  retention  of  the  head  at  a  lower  Ifvrl, 
for  the  untom  outer  portion  prevents  the  shaft  from  sinking  uoIck*  the 
bc^ul  correspundinfflv  rises. 

Symptoms,  'Hie  Hattening  of  the  outer  portion  of  the  shoulder^  tbe 
proniinemf  of  the  acmminn,  and  the  alMliirtlnn  of  the  elbow  are  all 
more  marked  than  in  the  wibcoracoid  dif5ii»cation  ;  and  the  axis  of  the 
arm  prolonged  by  the  eye  in  front  posses  below  and  to  tlie  inner  aide 
of  Uie  glenoid  cavity.  Measured  in  partial  abduction  from  the  acro- 
mion to  the  ellH)w,  the  arm  appears  iongftr  than  it^  fellow,  and  this 
elongation  may  not  give  place  m  complete  horizontal  aMnotion  to  as 
much  shorti'uing  us  it*  found  in  the  sulx-orai'oid  form.  The  head  of 
tlie  hum(>ni,>4  can  l>e  plainly  felt  in  the  axilla,  and  !.•<  wparatefl  fnmi  the 
ooracoid  prooe-ss  by  an  inter\-al  of  from  half  an  inch  to  an  ineh. 

The  differential  diagnosis  from  siibcoracoid  dislocation  is  made  by 
recognition  of  the  por^ition  of  the  head  l>clow  tlic  gleimiil  foKHi ;  the 
corroborative  n'oiptoms  are  the  more  niarknl  flallening  of  tlie  deltoid 
and  it-  antrle  with  the  ami  and  the  wider  aUIutriion  of  ihe  elbow. 

Treatmeat.  Theoretindty,  the  position  of  the  head  beluw  the  glenoid 
foAfta  5uggc<tt«  that  imrtion  shouUl  he  mmie  upward  and  ontwarrl.  the 
elbow  l)eing  rallied  above  the  shoulder,  and  thi^  pUm  is  generallv  reumi- 
niended  and  usually  miooeseful.  The  objection  to  it  ia  tbe  added  risk 
of  doing  injury  to  the  bloodvejisels  in  tlie  axilla  by  overstretching  iht-m 
around  the  head  of  the  hunu'rus.  as  explained  in  the  preci-ding  cluijtter. 

It  la  prudent,  tlierefore,  tliat  a  trial  should  Hr»t  be  made  of  the 
method  of  ditcct  rcpogUion  (p.  M9),  and,  that  failing,  of  traction  in 
the  direction  of  the  arm  as  found,  or  with  a  little  more  abduction,  fol- 
lowed by  adduction  while  pressure  outward  and  upward  la  maAv  u{Mm 
the  head  of  the  lione.  or  with  tbe  lii<t  in  the  axilla.  The  reader  Ls 
referretl  to  the  preceding  chapter  for  the  details. 


2.  Luxatio  Erecta. 

Thi8  fTtriking  dislocation,  first  described  by  Middeldorpf,  and  bts 
pupil  Seharm '  who  rei^rted  the  former's  two  cases,  is  chnnict<'ri«Hl 
ny  the  marked  elevation  of  the  arm,  the  forearm  usually  n>(tng  on 
the  top  of  tlie  head,  a  [K>*ition  from  which  it  cannot  be  hiwered  with- 
out causing  gre:it  reiin,  and  bv  the  pniminence  of  the  heail  low  in  iho 
axilla.  Besides  Middeldorpf  s  two  caaef<  I  have  met  with  the  deHrritw 
two  or  mention  of  six  other*  by  Bu3ch,'  Panas.'  lAnge,'  Alherti,' 
Hannson,*  and  .ludd,^  and  a  reference  by  Banlvnhener,"  withiml 
detailSi  to  a  caae  reported  tiy  B<'rtin  and  lw<i  niwp  n'|K)rt«i  by  Meyer. 
Three  cases  have  been  admitted  at  the  Hudson  Street  Hf>spital,  but  I 
saw  only  one  of  tliem. 

■  Hiddcldonir:  Lliniqnv  EaropAcnne,  ISSB,  toI.  ii..  vhI  8cli»rni,  Hr  nnn  bamerl  Uib- 
tionii  flpede.     Itlnerl.  iD&aK.  Urcalan.  IMW;  qDotnt  hj  Albrrti,  riiU  *»frm. 

*  Bweh :  AkIiIv  f&r  kUn.  (Iiir .  18S3.  vsl.  Ir.  p.  30. 

■  ftenaa:  Dkt.  ie  MM.  «t  Chir.  prvtkiaM.  art    Kpsalv,  p.  406. 
<  LMl«e :  Vfw  York  Mvdlcal  Becord.  I87»,  toI.  xti.  p.  400. 

*  Albtrrtl :  r>KiiUcti<-  Zt-luchrift  fur  <1iir..  t»M.  vol.  xx.  |>.  475. 
'HknniuiTi.  C.'XtrAM   fur  (1>lr..  I^*^.  p  18. 

*  Judil     Ntw  V«rk  Mf^inil  Ji.iirnkl.'iclohor  If).  IHJIR.    •  BudMibvwr :  Lac. di,  p. att 
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The  only  op|M)rtnnity  for  Jiruct  examination  of  llip  ports  wa^i  ftir- 
ninliet]  ill  one  of  Mi<l(U>l<lorpr»  cohck  ;  the  patifiit's  rislit  arm  was 
caught  in  8onic  nutchinen'  nn<)  he  iv:it4  whirled  around,  receiving  in 
addition  to  the  dislocation  a  wouud  of  tite  dclt«)id  ;  ho  died  of  pytemia. 
The  grcaler  tuberosity  had  lieeii  toni  off,  n'maiiiiii);  attached  to  its 
three  muscle**,  ami  the  acromion  was  hroken.  Sclmrm  prfwluoed  the 
di.^IiK'atioii  five  times  u|H)n  thenidaver;  in  every  ca>e  the  suprui^piiia- 
tiis  ami  iiifni-spinutus  ntii^le.s  were  torn  away,  and  in  two  there  was 
jNirtial  rupture  of  the  cubscapularis  and  iiectondis  major.  The  main 
bliKxIvesMiU  and  nerves  were  uninjured.  My  only  knowle«lije  of  Mid- 
deldorpf's  ca-^en  and  Schami'H  experiments  comes  from  the  nrief  men- 
tion nmile  of  them  bv  Alberti. 

Ijangc's  ease,  in  which  tlie  dislocation  was  intracoraoi>id  rather  tlian 
ffubgloiioid,  <lifrer»  alno  from  tlie  others  in  the  \6f»  eomplete  elevation 
of  the  arm.  Bardenheiier '  says  that  in  his  experience,  covering  about 
fmir  hundrcil  cities  of  dislocation  of  the  shoulder,  ho  had  never  enconn- 
tercnl  a  pun-  luxatio  erccta,  but  lie  had  met  with  two  cases  in  which  the 
arm  was  alMliicte<l  lieyonil  a  right  angh^  with  the  boily.  lunge's  ca«! 
mipht  properly  be  reganlod  as  an  exceptional  form  of  intracoracoid  dis- 
loration  inlennetliate  between  the  usual  form  and  the  luxatlo  erecta. 

The  niechunisni  appears  to  have  been  forcible  and  extreme  elevation 
of  the  arm.  eombtaiHl  in  one  case  (AlbeKi's)  with  a  blow  uihiu  the 
arm  from  alxive  downward,  anil  the  elevated  [KMition  after  dislfMation 
was  plainly  due  to  the  tension  of  the  anterior  soft  psirts  created  by  the 
sliiftiug  of  (he  centre  of  motion  to  n  point  so  fur  U'low  tlie  glenoid 
cavity.  In  one  of  Meyex's  cases  mentione«l  by  Ranlenheuer,  a  woman 
sixty-two  years  old,  ii  is  said  that  the  dislocation  oocurre<l  during  an 
epileptic  fit.  It  is  stated  also  that  in  one  of  tlie  ca-tes  "parolvNis  of 
tiie  brachial  plexus"  persistetl  after  reihictiou. 

The  method  of  rnbiction  ailnpte<l  in  all  thff  coses  was  elmrly  the 
pro|>cr  one,  not  only  because  it  siiecee^lcd  hut  also  beeauw.'  it  e«.irre- 
Aponded  to  tlje  anatomical  indications.  Traction  in  the  direction 
asE^umcd  by  the  arm  drew  the  head  directly  bock  toward  its  socket  by 
tlie  n>ut«9  along  which  it  had  e»ca[»e4l. 


3.  Snbtricipital  Dislocation  (?). 

Our  knowle<lge  of  this  very  rare,  and  even  niiestionable,  form  is 
limite^i  tn  a  single  doubtful  ea-^e  observed  clinically  by  Farabeuf,*  and 
ti>  sul)set)ueiit  eXfHTiments  made  by  him  U)>on  the  cadaver.  vVs  the 
luxatio  erecta  U  iinMhictHl  fnim  a  subglenoid  by  exaggerating  the 
descent  of  the  head  of  the  humerus,  so  the  suhtricipttnl  is  said  to  he 
priMluced  from  the  erecta  by  a  consecutive  displacement  of  the  heail 
upwani  ami  iMickward,  at  first  underneath  and  then  behind  ami  almve 
the  liuig  tendon  of  the  triceps,  a  displacement  efTecteil  by  the  di-scent 
of  the  eliM)w  in  front. 

Tlie  cnrtc  was  tlml  of  a  sailor  who  injure<l  his  shoulder  while  at  sea  ; 
five  weeks  later  ho  landed  at  Bordeaux,  and,  attempts  made  there  to 

*  tlutlenb«iur :  Loc.  clt,  p.  303. 

■  Fftnl>«ur;  Biill  *l4>  U  S<k-  tie  Chirar^e,  li^.  p  77H,  »nil  ISST..  p.  306. 
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reduM*  haviiifi;  failed,  lie  went  to  Paris.     TIic  arni  was  abdurle*)  tt»l 

rarrif*!  iurwanl,  uin)  ihe  head  nf  i\w  liiimcru«  recited  nn  thi*  hnrk  i»f 
iJie  st*npiila  (wo  Hngtr-breadths  bt-low  the  angle  of  tlje  armniuui. 
lti?dui-tioit  was  not  olttaiiied. 

Jn  hie  4rx[>L'riiiientri  iijmjii  the  <^i(Javer  Kanil)eiif  found  thai  nf^cr  ntt9- 
inp  the  arm  forcihlv  and  thoit  tearing  the  caftsule  at  its  Iowit  jHirl  lit* 
niuhl,  hy  a  vit^iron!*  pii-«li  or  a  lilow  ujMin  the  cUmiw  M'hh  a  iiialti-t, 
make  tiie  head  ((f  tlie  hitniL-rus  dewend  **'veral  centimetres  Iwlnu  \Uv 
vicnoid  cavity  ;  if  then  the  ami  was  loweitnl  in  fnnit  the  heat!  nf  the 
bone  mo%'cd  liackwarU  and  hei-atne  en^a^l  und«-r  tht^  tendon,  whicb 
iJien  held  the  arm  alxliicted  and  directed  fortvard  and  more  or  leM 
rotate*!  inward. 

FaralRMif's  euHe  U  ap|Mirently  the  one  mentioned  liy   PouimR'  aa 
KebiJIrtiu'f*  and   as  having  ln<n  examtnod  hy  himself  in   18KI.     tUtt^ 
linili  was  then  in  i^light  atKlociion  and  inward  rotntion,  the  ellwiw  and' 
fingers  Hexed;    movements  at  the  slioiilder  were  almof^  completely i 
hwt.     The  rs^v  iri  d('><rril>ed  by  Poin^ot  as  one  of  disloration  barkwaru 
(mibacromiul    or   snbspinou^),  and    no    reference   is   made  by  him  lo 
Kar!d>enf 'ri  opinion   eitnecrning  it,  altlKMigh  he  \^  named  among  the 
surgeons  who  had  exnmine<l  it. 

rarabeuf  maintains  that  two  veiT  similar  eaj^es  oWeneti  by  Kifbc*t 
and  liottey  and  named  by  the  fnmier  rdro-tixUltny  (sec  P(teleri»r  Oia- 
looatinn^)  wen*  n-fllly  examploii  nf  tliifl  variety  dt'wrilK'd  by  biro.  It 
M-cms  more  probable  that  FaraWnf  was  misletl  by  bis  experiments 
iin<]  that  the  thri-e  ta?**  were  merely  low  iRtr^terior  disliHittionr^. 

Supposing  snrli  a  cur^  to  exist,  rednction  xhntdd  be  mndr  by  firnt 
transforming  the  diNbtcntiDn  into  p  Itixalio  cre<*ta  by  ruining  the  elUiw" 
with   tmrtion  to  the  i<ide  of  the  bitKb  8o  as  to  bring  the  Immk*  ftxMU 
iN-nentli  the  trice|iK,  and  then  re<bicing  by  direct  tniction  iipwurd. 

POSTERIOR  DISLOCATIONS. 


Subacromial  and  Subspinoos. 

Dulooatinnii  backward  are  divided  into  two  classes,  the  Fnbacromial 
and  tlie  subhpinouu,  acronling  its  thi-  heail  lic^  under  the  prtywtinjf 
unli'r  iMinItT  of  the  acrtmiion  ttr  further  luiek  Im-Iow  the  j^pine  4tf  tlir* 
rtcapnia,  re&|>ectively.  A  variety  of  the  siilwirmmial,  to  wliirh  tbi* 
name  rrint-arillnry  has  Int-n  given,  has  liet-n  revditly  ol»*!crve«l  and 
ilifwrilietl  bv  Uichet  and  Rottey. 

Alihnngb  I  think  thi^^  divi<sion  into  two  gri>nprt  is  (piite  gt-nendly 
ac<fpte<l  by  the  pnifes*>ion,  yet  lOngiish  and  .American  syslimmiic 
writers  u|Kjn  (he  Hidycet  havr,  ai*  a  niU*.  n-fusiMl  to  adopt  it,  giving  lU 
a  r(>tu^)n  titerefor  tl»e  fact  that  the  two  differ  only  in  an  unini|»ortant 
feature,  the  degrtx?  of  tl»e  di>*pl»conient,  and  they  apply  the  trrm  W*- 
ttftitioUM  to  all.  FlowfT*  juKtifies  the  elioiee  of  thi'^  name  in  preference 
to  mibturrouiuii  on  the  gninnd  that  the  bitt4T  ilo4>?4  not  expnsM  any 
diange  frurn  the  normal  Mituation  of  tliA  bead  of  the  humeruii  nnder 

■  Pftluwt:  TnuHlaticHi  of  lUiulltwn'*  FnMrtBnsand  IM*ima|MM,  ^  M7. 

■  Klawnf :  UobBCH^a  fljttOB  af  annfary,  Au.  ad^  V«L  L  p.  BRL 
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the  acmmion.  On  tiie  nther  hnmlr  't  "lay  be  fiiiriy  iii^l  that,  as  in 
the  gn-iit  tiiajiiritv  of  cases  tlw  howl  is  not  ilii^nhK-ed  so  far  a«*  io  the 
spine  (if  the  si:a|iula,  the  term  siihripiiion:^  is  misleading  and  inipni|ier. 
I  have  preferred,  in  aet^uniance  wiln  what  I  believe  to  Iw  the  general 
practice  of  the  profession,  to  retain  both  terms  with  the  disiinetirin 
betwetm  them  C8tabli<ihutl  by  Malfjaijjne,  Of  the  two  groujis  the 
subacromial  is  much  the  mure  frvquent,  the  subapiiiotis  Ixring  vcr>* 
rare. 

Acronling  to  Malgaigne,  the  earliest  recorded  mention  of  this  dif»h»- 
cation  was  in  IH'M,  and  when  he  wrote,  in  1(^55,  he  ciiuld  etillcct  only 
U4  cases,  ol'whieli  he  him>*If  observed  3.  A  verj-  considerable  num- 
ber of  cas<(?4  liave  Iwen  reeordwl  jiince  t.Iuit  time(T  found  7  in  the  Inilrx 
Mrtl'u'HH  for  the  years  1H7S  tc»  1882^,  and  I*anas's  npinlnn  that  many 
escn|»e  recr^iilion,  by  being  mi^^taken  for  a  sprain  or  an  artioiilnr  frac- 
ture, seeniH  fairly  justilieii,  for  not  only  are  the  diagni>sltc  Mniptoms 
itonietimert  ver\'  obscnre,  Imt  N^Iaton  said  that  he  had  within  a  short 
period  of  time  seen  thn^n?  casts  that  had  pa-sse^l  unrecopnized  hy  sur- 
gvoni^  of  merit.  Ju  Mal^i^:ne's  statistics  2tj  were  men  and  5  women  ; 
ami  in  rather  more  than  a  rpiarler  of  them  the  cause  wa*^  muscular 
w^tion.  Itardcnheuer  saw  one  in  which  both  shoulders  hud  been  dis- 
located by  a  fall  forward  upon  theelbowt;.  (See,als<j,  Chapter  XLIV., 
Congenital  Dislocations.) 

Experiment  upon  the  cadaver  hIiows  that  the  dislocation  can  Inr 
readily  pnNluceil  by  fi>rcible  iiilenial  rotation  of  the  arm,  by  which 
the  |«»stcrior  jHirtion  of  tlie  capsule  is  torn  and  the  pastwge  iMickward 
and  outwanl  of  the  head  is  made  **asy.  In  some  oi  lite  cases  cliuicully 
nbiHirveil  it  is  plain  that  this  ha^  lieen  tlie  mechanism,  ami  in  ntliertu 
it  hafl  undoubtiilly  aided.  Thus,  Piel,  who  wrote  a  ihesit.  on  the  sul>- 
ject  in  \><b\.  saw  a  woman  in  whom  it  had  U>eti  caused  by  her  husband 
iM'istiu)^  Iter  ann  in  a  rpiarrel.  In  seven  of  M:d^ji^ue's  cases  and  in 
wvend  thai  have  since  been  reportcl  the  <li.slocation  ow^urretl  during 
an  epile])tic  tit,  presumably  by  internal  rotation  of  the  limb.  In  other 
lawcit  the  cause  has  been  a  blow  n|ion  the  front  of  the  slioulder  (twice 
u  blow  with  the  fi«t),  nressure  upon  the  l>ack  nf  the  sh«uhlcr  while  the 
cIImiw  n-sled  a>rainst  tlie  gnmnd.  an  attempt  to  omtrol  the  [mtient  in 
(vuivuIsion?>,  ttnw  the  throwiuf;  of  a  stf)ne  hv  a  Ixtv  ten  vi-jirs  old,  and 
freijuently  a  fall.  The  anatomical  features  of  the  juint,  the  n*sults  of 
cadaveric  exiwriment,  and  such  hiHttiries  of  cases  as  are  sufficiently 
eomplett*  iudic:ite  that  the  coniUKm  nxKle  of  prtKluction  is  pressure 
Ikackwanl  and  outwanl  upon  the  head  of  the  humerus,  either  diretrtlr 
or  through  the  ellviw,  omibined  with  adductioti  id"  the  limb  across  the 
fn>ut  of  the  chest  and  inti-ruul  rotatitm.  Such  a  coinbiualion  is  nuwt 
fre<pieiitly  fnimd  in  falls  forwanl  in  which  th«-  weight  is  rtH'eiv4'd  u)K>n 
the  ailducted  elbow,  (^neof  MalgaigneV  caw>*  Ls  es|HH*ially  iutcr«>ting 
fmm  this  |toint  of  view,  as  showing  the  conditions  of  llie  production 
nlmo-^t  a^  clearly  as  an  ex|>crinieut.  A  wrmmn  was  iniing  to  take 
down  II  \f>^x  placed  higli  aUive  her  head,  it  slii)|M><l  )<uddcn)y  into  lier 
rxteiideii  hand,  and  the  dishiration  (wvurred.  In  nther  word-,  the  force 
wa*  exertol  in  a  suiiahic  direction  upon  an  arm  that  was  elevated, 
ndtluctitl,  ami  n»titted  inward. 
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In  a  ca«e  obM-rv^l  liy  Tillaux '  the  patient,  s  ntan  twenty-four; 

old,  had  hir*  ri\^i\.  arm  i-aiight    in  wimp  marhinen-  and  was  drmwD 
ernl  \\u\<^  alMtiit  a  ivvolving  t^hul't,  reit'tviiig  a  siib^piniHi^  dUloofttioo^ 
and  in  addition  having  the  arm  alinot^t  completely  torn  away  at  iU 
middle  by  being  twii^ted  twverul  time;^  iijtuu  itself. 

AntopgieH  Imve  been  made  in  -^tx  recent  nu^iOA  in  whi(!b  death 
csauaed  iiy  aM»ociaLed  injuries.  In  MaiH4>nneu%'e'd  caiM' (the  raeeimt'ti 
in  piirtured  in  Malgni^ne*8  AUtut,  Plate  XXII.,  fi^.  5  ami  ti)  tlit* 
nalient  fell  from  a  height  of  thirty  feet.  The  cajtsule  wa*-  Inni  a(»r)ve. 
below,  and  on  it^  outer  liide  ;  the  greater  tuberoeity  v>a»  torn  ofi*  broken 
into  two  pieces,  and  drawn  back  below  the  acromio-clavicular  arrh  by 
the  Bupraspinatus  and  infrajqtinatus  muKles  to  which  it  rcmaii 
attactied.  The  teres  minor  and  sub^-apularis  were  still  aLtacJwd  to 
humem»t ;  the  long  tendon  of  the  biceps  had  liern  torn  out  o^  its  gnxtv^. 
The  circumflex  ner\-e  was  uninjure<l.  The  hciwJ  of  the  hnmerus  Iny 
just  below  the  posterior  angle  of  the  acromion  and  was  not  in  contact 
with  either  the  siiine  or  the  neck  of  the  scapula,  but  rested  against  tbe 
|M>H(erior  e<lge  of  tlie  glenoid  cavity. 

In  I^ugier's*  case  the  RnbM*-apuIaris  and  .snpnL«pinatU!«  were  torn 
fn)in  iheir  iii^^rtioni*,  an<l  the  head  of  the  hiimeniit  liud  [KiA*ie<l,  as  in 
Mainonnenve's  ca^  also,  l>etween  the  infnu^pinatus  and  teres  minor 
and  wa^j  covered  only  by  the  deltoid. 

Two  cases  were  reported  by  Jiksel/  one  a  «ubacrt»mial,  tlie  otiier  a 
BubApinous  dislocation.  In  the  firet  the  injury,  togetlicr  with  a  fnio- 
ture  of  the  skull,  was  caused  by  a  fall  into  a  cellar.  The  head  of  iho 
humerus  hud  t(»ru  through  the  teres  minor  and  lav  under  thettcntmion  ; 
the  limb  woa  eo  far  mtatwl  inward  that  the  articular  .surface  Utokwl 
directly  outward.  Tlie  supra*^pinatu5  and  infru^pinattu  were  nnin- 
iured.  The  capsule  8liowed  a  triangidar  rent  on  the  outer  ttiile  just 
lai^  enough  to  let  the  head  tlinmgh.  The  tendon  i»f  the  sulwKTipii- 
laris  wa^  ^lill  attachet)  to  the  humerus,  hut  under  it  and  clow  by  tlio 
tendon  of  the  biceps*  an  im'giilar,  movable  piec4>  of  Ixme  couhl  Ik>  felt, 
the  lesser  tuborositj*,  the  fractnre  by  which  it  wai*  separatc<l  extending- 
into  the  biciuital  groove ;  the  tubercle  woi^  split  into  two  pieces,  both 
adherent  to  the  tendon. 

In  the  Becfjnd  case  the  patient  fell  from  a  height  of  two  storiw, 
dislocated  the  k-ft  shou]<lcr,  and  sustained  a  cnmp^niid  fnirlure  uf 
the  tJiigh  ;  he  died  on  the  fifth  day.  The  head  uf  the  humrnto 
toni  thmiigh  the  tenw  minor  ami  lay  under  the  8piue  of  tlie  a 
nia.  w|tarate<l  from  it  by  the  interpo^eil  infraspinatus  ;  it  wa»  <)ireiie(] 
hoirkwanl.  The  lung  head  of  the  triceps  niis  almost  entirely  tontj 
through,  and  a  picif'  wa<t  broken  from  the  axilJarA-  lM)r(h'r  of  the  Hca) 
uhi  ju^t  l)L>l<iw  tbe  glenoid  foiwa.  The  subs^'apnlari;:  and  iIh'  adjoinini 
|»nrl  of  the  eaii(-iile  were  torn  away  from  the  huniertit^.  bringing  witi 
them  the  Iew4(*r  tuberosity,  tlie  fracture  of  which  waa  bma<Ier  than  in 
tlie  preceding  case. 

In  the  reniaining  two  caites  the  dislocation.^  were  subspinous ;  ID 

*  Tllluix :  Aiutaak  toiKtstaphlaas,  pi.  530. 

*  lAUKfer:  Qu.  d«  HAptUox,  1(H6.  p.  6a 
*JuaHJ;  DMtMba&itKlirirtfQrOhlr^lOTI.  ToLlT.p.t& 
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of  lliem,  quoted  bv  Malgaigne,'  the  (Kiltent,  a  man  sixty-two  yearn  t>ltl, 
UiW  txickwartl,  aiiil  t)ic  wlicol  of  hi<<  wugnii,  which  L':irri<-<1  ii  hmtl  of 
three  ami  a  hull*  lotis,  {Missed  obliuuely  across  the  right  liidc  of  his 
chest,  caiituiig  injuries  which  rcsulteii  in  his  denth  tiiirty  hours  later. 
Several  ribs  were  fractured,  as  were  also  tJie  btxiy  of  the  f^:apula  and 
the  inner  iwrtion  of  its  sjiine.  The  deltoid,  peotondis  major,  teres 
major,  anil  terot*  minor  were  torn  or  cru-ihed,  and  the  caprtulo  wiia 
alniu!«t  entirely  detached.  When  the  arm  waa  loweretj  the  head  of  the 
humerus  lay  below  the  Bpine  of  the  ucttpuhi  in  the  ontennost  [mrt  of 
the  Hu1»<pinon8  fossa,  the  leswr  tubepoaity  corresiwrnliug  to  the  edge 
of  the  glenoifl  fossa. 

In  tiie  otlier,  re|iorted  by  Co]liu(i,'a  man  sixty  years  old  was  kn<x:ked 
down  and  run  over,  sustaining,  in  a<ldition  to  the  di^ilocatiuu  of  his 
right  shoulder,  fracture  of  several  rilw  ;  he  die<I  in  a  few  ilays  of  jjiieu- 
monia.  The  cap^^ule  wo.-^  turu  on  all  sides ;  the  supnt^pinatus  and 
8iibscai>ularis  were  torn  away  at  their  inttertions,  and  the  long  tendon 
of  the  biceps  was  detached  from  the  bicipital  groove.  The  liiad  of 
the  humerus  lay  between  the  teres  minor  and  the  infraspinatus, 
"immediately  Iwneath  the  Rcapidar  i^pine." 

Jn  an  operation  fur  the  reduction  of  old  dislocation'  the  lesser 
tuberosity  wat>  found  to  liave  been  broken  ufl*. 

The  important  complication  of  fraotnre  of  the  anatomical  neck  has 
been  rejwrted  in  two  cases,  one  by  IMpecli,  the  other  by  Malgaigue ;  * 
in  each  the  cause  was  n  fall  npim  the  shoulder.  In  l)t>l|H'cirH  case  the 
fall  %\*as  due  to  an  apoplexy  which  soon  prt>ve<l  fatal  ;  the  head  hud 
passed  entirely  through  a  large  rent  in  the  |K)!<terQ-e.xteruul  jMirt  of  the 
t^)>sule,  its  fractunil  surface  lay  against  the  subspinous  fossa,  and  ita 
articular  wirface  was  direeieil  Iwiekward  and  covered  by  the  infraspi- 
natus muscle.  Tile  muscular  attatrhmentii  to  the  hunieruii  wcn^  all 
prtrservcd,  and  the  long  tendon  of  the  bicejiK  n-as  intact. 

A[algaigne'e  case  was  not  seen  by  him  until  eleven  months  af^er  the 
receipt  of  the  injury  ;  the  head  of  the  hnmenia  coald  l>c  felt  as  an 
imniu\-able,  heniispherical  botly,  two  inches  in  diameter^  and  half  an 
inch  below  the  rK>sterior  angle  of  the  acromion.  The  arm  was  sliort- 
enetl  half  an  inch,  the  cIImiw  slightly  abducted  and  not  rotated.  The 
u|)jH'r  end  of  the  shaft  con-espondttl  to  the  glenoid  cnvitv.  The  arm 
was  slightly  movable ;  the  head  did  not  <lmre  in  '\\m  movements. 

The  results  obtained  by  ex[>eriments  Ufxin  the  cadaver  arv  in  har- 
mony with  these  post-moKem  recordri.  In  the  subacromial  variety  tlw 
henif  of  the  humerus  is  found  under  the  acromion  looking  liackwanl 
and  inward,  with  its  anatomical  ne<^k  engaged  against  ihi-  |wstcrior 
edge  of  the  glenoid  fossa,  and  the  lesser  tnlK-nisity  lying  on  the  latter. 
The  tendon  of  thesub.s<'apularis(^)vers  the  anterior  ami  inner  |inrt  of  the 
fot«^  and  is  usually  more  or  Icbs  dcUudied  from  its  insertion  upon  the 
iniraeniR.     The  dislocation  can  he  transformed  into  a  Hidispiu<iu.s  one 

>  Malgricna:  L«>e.  dt.,  p.  Ml.     AnvinlinK  to  Soyes  (Thtea  de  Psm.  tSHn,  Nh   I7Bi  tllo 
tnalMl  hy  I>;o(]nviUisn.  who  Urpoaitcd  the  fprcfBun  iu  tbp  Mti«(V  lltip(ivlrx<ii. 
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I»y  (liminLshing  the  iotemal  rotatioa  ?affi<^entlT  to  free  the  1ef«er  tulier- 
(fe>ity,  ami  then  Ibrcii^  the  humerus  backwanl  toward  the  domun  of 
the  <«apula.  tearing^  the  capMiIe  more  extenavely,  lacerating  the  in&a- 
^iiiatu>.  iDere3.'>iiig  the  £<*paration  of  the  gab^pularis,  and  tearii^ 
off  als^j  the  supraspinatus  fn>m  its  ioseftion.  The  dividii^  Hoe 
between  the  two  varieties  is  necessanlr  an  arfaitTary  one,  and  in  some 
ca^e^  it  mu't  be  difficult  to  determine  to  which  varietal'  the  ca.«e  belonj^ 
Malgaigne'.^  definitions  are  as  follows  :  The  subacromial  is  one  in  which 
the  ii«ad  of  the  humerus  lies  under  the  posterior  ai^le  of  the  acromion  ; 
tlie  sul^^^-pioous,  one  in  which  it  has  been  displaced  behind  the  ai^le  uf 
the  acromion  ami  lies  under  the  spine  of  the  scapula. 

Sympiomi.  The  svmptoms  in  recent  cases  are  not  Terr  marked,  and 
the  characteristic  ones  may  be  masked  bv  tbe  swellii^.  In  the  sub- 
acrr>mial  variety  the  t>houlder  seems  full  behind  and  flattened  in  front. 
The  arm  hangt>  br  the  side,  the  elbow  usually  directed  somewhat  for- 
ward, and  is  rotated  inward.  Tbe  conicoid  process  ran  be  plainly  felt, 
and  perhaps  seen ;  tbe  acromion  is  prominent  in  front.  The  absen<re 
of  tbe  bead  of  tlie  humerus  from  its  socket  is  recognized  by  pressure 
made  in  front,  and  iu  presence  behind  and  to  the  outer  side  is  deter- 
mine by  palpation  combined  with  ^ntle  movements  of  the  limb.  In 
the  older  cases  the  sul>sidence  of  the  inflammatory  swelling  and  the 
atrophy  of  the  deltoid  coni^equent  upon  disuse  make  tbe  deformity 
more  marked.  Voluntan*  movement-i  are  aboli.4ied,  and  e«>mmunicate<l 
niovements  restricte<l  and  painful.  CVmiparative  measurements  have 
not  «bown  constant  or  notable  differences  in  length.  In  two  cases  of 
my  own  the  arm  was  rigidly  held  close  to  tbe  side,  and  communicated 
movements  were  extremely  painful.  Keduclion  by  traction,  under 
ether,  was  easy,  and  full  use  of  the  limb  was  promptly  regained. 

The  attitude  is  pn>bably  due  to  the  p<^^-rsistence  of  the  anterior 
|Dirtion  of  the  eai>snle,  which  is  noteil  in  most  of  the  autopsies  and 
all  the  exixriments  upon  the  eadavtr. 

Ill  tlie  ■^lIlK|li^olI^  varietv  the  attitiule  of  the  arm  in  the  few  reported 
ca-*-^  has  not  Ufn  always  the  same  ;  sometimes  the  elbow  lias  l>een 
hi-ld  rios**  to  the  tniiik  and  pntjccted  forwani ;  in  Malgaigne's  it  was 
n»tate<l  inward,  but  otherwise  fre<'ly  movable,  and  remained  in  such 
|x^-iiiun  a.s  was  given  to  it.  In  I>cs<Iaux'>  it  was  held  horizontally  in 
front  of  the  np|KT  jiart  of  the  che>t.  and,  as  anv  attempt  to  lower  it 
cunsttl  ^reat  |t:iin.  the  patient  sought  to  keep  it  immovable  by  placing 
the  hand  on  the  top  of  his  hoail.  The  local  fvniptoms  at  the  shoulder 
are  rnnch  the  same  as  those  in  the  siil>arroniial  variety  ;  there  is  the 
same  j>roniinonee  of  tlie  oiracoid  process  an<l  acromion,  the  flattening 
of  tiie  frrnit  and  the  fulness  of  the  lack  of  the  shoulder,  the  absence 
of  tlie  head  of  the  humenis  fnnu  its  socket  an<I  its  presence  behind, 
in  thi-  <-;i>e,  of  course,  further  Iwok  beliind  the  angle  of  tlie  acromion 
and  Im'Iow  the  spine  of  the  st-iijnila. 

Ilirhct,  in  I sx*2.  trf-.ite«l  a  cjise  whleh  differeil  widely  in  one  respect 
fniiii  both  tlie  sulKirnnuinl  arxl  suh-piiious  forms,  namelv,  in  timt  the 
head  of  the  hnnieriis,  inste;id  of  U'ing  in  contact  with  the  acromion,  lay 
at  a  di-tance  of  two  finger-brciulths  l>elow  it,  close  lx>hind  the  glenoid 
fossil.      He  c<»nsidere<l  it  a  new  variety,  representing  the  first  stage  in 
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thu  production  of  the  siilHwromial.  ami  gnvc  it  the  name  of  reii'o~ 
fixiUary.  The  rase  was  publishMl  hy  Hottpy,  his  intornr,  in  tho  /Vo- 
gri4  SUdicidy  August  5,  IHS2,  iiml  subsequently  republishes!  with 
anotlier  alsu  observed  by  Itoticy  in  Iiis  gn)duatin}r  the>irf.'  'l*hc  two 
caflC«  resemble*!  earh  other  very  cli»iely  ;  the  {lutipnls  were  women,  aged 
seventy -eight  and  s(*vontj'-two  years,  rt-spectively,  and  tlic  injury  was 
caused  in  each  caite  by  u  full  u|>on  t)te  rthoulder ;  in  one,  while  walking 
in  the  street ;  in  ilie  other,  fnuii  her  bed,  against  a  chair.  The  elbow 
\\x\A  directeil  forward  and  held  near  the  Ixidv,  and  in  the  second  case 
the  patient  i«iip|Mirt(Hj  the  limb  with  the  other  hand  iH^TauAc  of  the  jmin 
its  weight  caus4><l.  \i  both  |iatienis  were  tiiln  and  there  was  no  jiwell- 
ing.  the  head  of  the  humerus  could  l)0  very  distinctly  felt  twhind  the 
jMisterior  eilge  of  the  gleu(ud  foaaa  and  slightly  HUKirated  from  it,  and 
distant  fn»m  the  acromion  by  two  g<KHl  tiuger-breadihs.  Kxternal 
rotation  of  the  limb  was  marked.  Ke<lnetion  was  easily  clfectcd  by 
direct  iuipulsion,  and  b^Jlh  iKitients  recovcri-d  pmmptly. 

The  positiim  of  the  head  may  Ih!  explained  by  asituming  that  the 
Pent  in  the  capsule  was  exceptional  ly  low,  and  did  not  extend  upward 
along  llie  |)osterior  iHtnler  of  the  glenoid  fa'^i. 

ProKnoais.  The  prognosis  is  favorable  as  regartiB  the  proliability  of 
effecting  reduction  liu  two  or  three  cases  the  head  luis  been  unexpect- 
edly returned  to  it:^  place  by  the  luauipulations  employed  to  make  the 
diagnosis),  but  it  ts  very  unfavorable  if  the  dislocaliuu  lit  left  unre- 
duced, for  then  the  nuige  of  motion  is  usually  very  slight.  In  a  case 
reportwl  by  Sir  Aslley  ('ihj|mt,  in  which  the  di^KK'nliuu  imuRnliately 
pccurrwi  after  every  reiluction  and  was  finally  abandoneil,  tlie  patient 
survived  seven  years,  but  remained  unable  to  use  or  even  move  the 
arm  to  any  «xt(>nt.  The  tendency  to  recurrence  was  attributed  to  the 
Reparation  of  the  tendon  of  the  suhsciipularis  from  the  hnraeruiit,  and 
to  the  consefjuent  lack  of  support  on  that  ^ide.  The  same  tendency 
has  l>ecn  immA  in  oilier  cases.  Bardeulieuer  .-^uys  it  fxistinl  in  three  of 
his  four,  ami  that  in  two  of  them  movements  nf  the  joint  gave  rise  to 
crepitus.  In  sonic  of  the  ease*  the  full  use  of  the  limb  has  been 
peg:iine<I  in  a  very  short  time  after  nfilnction,  a  week  or  ten  <Iays. 

Diagnosis.  The  diagnosis,  a.s  hiifl  been  already  said,  may  beilitlicult, 
csiK-cially  if  there  xa  much  ^wclli^g.  The  iujiiry  appears  to  have  Iteea 
not  infn><)uently  mistaken  for  a  sprain  <ir  a  contusion.  The  altitude 
anil  the  direi'tion  of  the  axis  of  the  arm,  except  in  the  rare  snirspinons 
ca=tes.  arc  not  sufficiently  characteristic  even  to  suggest  the  existence  of 
llie  injury,  and  unless  the  cxiunination  is  sysleniatiially  maih>  with  a 
view  lit  deU>nnint<  the  |)osition  of  the  head  uf  the  humerus,  as  should 
be  done  in  all  cases  of  injury  in  this  region,  the  dislocation  may  be 
overliN>ked.  If  the  head  of  the  bone  nin  lie  felt  and  iti^  relations  to 
the  nerominn  determined,  no  doubt  should  ii>matn. 

Treatment.  Iteduetion  has  been  easily  effectwl  in  Uith  recent  ami 
old  cases  by  a  variety  of  metluMJA.  The  one  that  ha-*  fiirnishwl  the 
IflTgtMt  nimiljer  of  siiccescics  is  direct  prcMsurn  from  behind  forward 
U[M»n  the  head  of  the  humerus  with  eiiunter-pre^sure  u(»on  the  frtuit  of 

'  B<>lt«v  '  IVnx  nut  (Id  liiKntinii  dv  IViwulc  viiarriin-  vl  fii  Ima  lluutUtiu  tttrtr-ttJilllAiRl, 
Tlitee  doPkrift,  ItftH,  Ng.  13, 
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the  arrrjCEuoa.  a^aallr  aeeonued  Titii  tzaetioa  npoa  die  arm,  or  with 
^>ri>tle  nKrvenkenti^  of  the  limb  in  vanoQc  dincdattn.  SCdillcc  socobs- 
fiiilv  neilno^l  a  di±l<jcUKMi  tint  had  exklted  ibr  a  tcbt  and  fifteen  dsTS. 

The  pr^itioa  and  rebtioo*  tif  tbe  imtom  portioo  of  the  capMile  inrli- 
cate  that  the  b^«t  maDipalati<>o  vooM  be  elevatioa  f]€  tbe  elboir  in 
firAt  and  towarl  tbe  median  line.  ci:<fnbined  with  inwanl  ro^atioo  to 
relax  tbe  anterior  portioa  t:4  tbe  capsule,  and  fMli>«ed  by  direct  pn>- 
puL-toD  of  the  head  inm  behind  toward  it>  sot-ket,  or  \*j  traction  in 
tbe  directkii  of  the  loi^  axi?  of  tbe  arm.  ^mple  external  rotation 
iDij^t  •Qf.Teed  Then  tfae  articnJar  snr£ftce  of  tbe  head  rests  gainst  the 
edge  of  the  ^eD<*id  cavity,  as  it  sometime?  doe:?,  for  by  nukiiv  the 
front  of  the  capMile  ten^e  it  would  rotate  the  p^^erior  sor&ce  of  tbe 
bone  invani  aiid  fonrard.  bat  tbe  soccetit^  of  thU  manipalatioo  mig-ht 
easily  be  prevented  by  the  increased  frictioD  between  the  two  bones. 

In  a  oase  *tf  *ubspiD«ju>  dislocation  rep>rted  by  Dr.  J.  E.  Michael  * 
rednotiun  made  on  tbe  fifty-ninth  day  remained  iiicom[4ete.  The 
patient  wa>  a  b«jy  sixteen  year?  old.  who  had  rec«ved  the  injary  bv  a 
iall  frr>m  a  hor^ :  the  head  of  the  humerus  lay  at  tbe  junction  of  the 
middle  and  uuter  i birds  of  the  -pine  of  tfatr  scapula,  the  arm  was  slightlv 
rrftaie<]  inward,  and  the  hand  could  be  rai^  only  to  the  nirole.  Af^r 
tr^infT  elevadoR  and  rotatif>n  without  surce». the  head  was  brDoght  bv 
traction  >o  nearly  into  place  that  the  hand  could  be  placed  upon  the 
opfj(>sit'-  rhoulder.  bnt  the  form  of  the  :>houltler  remained  imperfect 
Iwcau-e  of  the  undue  prominence  of  the  bead  of  the  hnmeniji  behiiK] 
and  on  the  outer  ^ide.  Six  months  later  the  «leformity  pen^sted  and 
there  wa-^  c^fusiderable  emaciation  of  the  region  ;  there  was  slig^ht 
m(ft>iUty,  rotation  was  entirely  loc^t,  and  the  hand  could  be  brought  to 
the  hearl  only  with  an  effort. 

UPWARD  DISLOCATIOHB. 

Snpra^lenoid.  Stipracoracoid. 

The  po^"-il>ility  r.f  the  r«orurn."n(V  of  tlii:^  rare  form  of  dislocation, 
which  has  often  l».t'n  dt-nietl.  ha.-  at  !a?-t  \>wn  t-ta!>li>hed  by  the  clin- 
ical ohM-rvatifin  **(  several  cases  and  the  iNi-t-morteni  examination  Of 

two. 

Tlif  Hr-t  allege<l  case  was  re|»orte<l  h\  I-iueier"  in  1834  as  an  inooni- 
pht«-  lii-liKiition  iipwani ;  the  HX^md  wa;:  by  Malpaiinie.*  In  1858 
\^tt\\T\:^■\  ?-tiKniitti-<i  to  the  Socit-t*'  <le  Cliininrir  a  pa|>er  upon  the  subject 
itmxum'wvj,  the  accounts  ot'  ihrtt-  t-a.-c-'  ol»s«^rvtil  hv  himself,  two  iif 
whiih  lie  tliagiK'^tiaitf-^l  a-  cfiinpk-te  JiskKntion-.  and  one  as  incomplete. 
aiMJ  npn^liiciTi;.'  the  m^-c^**^  L;iiigier.  MalL'aiirnc.  and  Avranl.  t'pon 
thi^  [KifKT  Morel-I^valltV  *  niaik-  an  elalnirate  rejx">rt.  denying  the  ct»r- 
rcctiK —  of  the  "iiajriio-ts  in  all  the  n*i>ortcil  ca.-^'s  and  attributing  the 
ohr^rrved  dcfortrjity   to  a  proloiiir,^!    :irthntis,  and    he    supported  this 

'  Mii  ha.  1  ■  T!i.   M-'ii-al  N.-w-.  1--4.  y.  ^,21 

-I^ri^icr:  An.li  p'u  (Ir  Mril  .  l!^34.  vol  x.  p.  tv>:  bIx>  i?i  Pictinnnure  en  30  vols.  TOl. 
xiii   i>  -1 

'  \\»,\-iA\eu'- :   K<-v,  nu'lirii^himrj:..  I-IS.  vhI.  v   p.  3n,  and  Liiialions,  p.  530l 
♦  MofL-l-Liiviilk't; :  Bull-  dc  U  Sue.  de  fhir.,  l".>e,  v«l.  viii.  p.  4iW. 
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oiiinion  by  (|iiuting  the  caw  of  Swlen,'  id  which  the  Hymptoni»  were 
lli(.'  simi-  a.s  in  I^iiper's  case,  hut  the  autopsy,  five  niunlhs  later, 
nhowiHl  the  chunges  iti'  a  dry  arthritis.  He  w?<'ti)s  to  liave  nttaphc«I  no 
importance  to  the  dizilocatiuu  iDwartl  of  the  long  tcndou  o(  the  hicojm. 
The  nllogcd  cases  on  reroitl  are  Atalgnijrnc'H,  two  of  Ildurjiel,  and 
tht)*.'  of  Cbassuigrnac,'  Holmc«,*  I'reseott  Hewett  (qnoti^l  hy  Holmes), 
I>enonvilIiers,*  Albert/  Buwh,*  Vemcuil,'  Ix-  Dentil,  Tnftier,''  Kob- 
wm,**  ami  Strfeter,"*  fourteen  in  all,  In  one  of  which  {AIIktI)  Ixilh 
tihrxililerd  were  di.slocatiHl  in  the  .same  manner  and  at  the  ?<nne  time. 

The  cased  that  furnished  autopsies  are  Holmes's,  AU>crt*s,  and  Tuf- 
ficr*s.  Holmes's  patient  was  a  man  fifVy  years  old,  wlto  hud  fallen 
from  a  height  of  ai)out  thirty  feel,  striking  uptm  his  Ix-ad,  the  left  side 
of  his  rhe.-it,a[ul  left  elbow, and  receiving  in  adilitiun  to  thedisloealion 
in  question  a  rom])ound  itiiihK'Jition  of  the  nulius  and  a  et:imminuted 
fracture  of  tlie  upper  portion  of  the  ulna  of  the  same  side.  The  head 
of  the  hnmeruH  formed  a  hii^  prominence  in  front  of  the  outer  part 
of  the  riaviele ;  movements  of  the  arm  gave  rise  to  crepitus.  No 
attempt  to  reduce  was  made,  and  the  patient  died  on  the  tifteenlh  day. 

At  the  autopsy  the  head  of  the  liiimeriH  wan  found  imrneilialely 
under  the  skin,  having  passed  thrnugh  the  deltoid  near  it^  inner  ante- 
rior margin  ;  it,s  articular  surfaec  was  entirely  alwve  the  glenoid  fossa 
and  reste«l  upim  the  stump  left  by  fracture  4)f  the  coracoid  process 
near  ite  hnse.  Tlie  coracoid  process  lay  on  its  inner,  the  acromion  on 
il.s  outer  side  and  somewhat  fKisteriurly  ;  the  eomcu -acromial  ligament 
atil>cars  to  have  l)een  in  |xirt  torn.  The  suhsc:ipulari«  waw  intact,  but 
the  rauseles  attached  to  the  greater  tuberosity  were  torn  through, 
except  n  part  of  the  teres  minor.  The  long  tendon  of  the  hice^is  lay 
Ik-Iom'  the  hirad  on  it«i  outer  ttide ;  it  was  still  attaehed  to  the  ii|i|H>r 
margin  of  the  glenoid  fona,  but  Rome  of  its  inner  fibres  had  l)een 
broken  mvay  from  the  muscle.  The  capsule  was  torn  at  its  upper  and 
inner  [mrt. 

Albert's  case  was  first  seen  by  him  several  years  after  the  injury  waa 
received.  The  patient  had  dislocati-d  Itoth  ^houlder»  by  holding  on  to 
the  reins  of  a  iKiir  of  runaway  horsej*  ami  being  <lniwn  along  the 
ground.  The  deformity  was  more  marked  on  the  left  than  on  the 
right  side,  anil  there  ciiu^isteii  t>f  a  marked  rounded  pn>minence  on 
the  front  and  upjH>r  [lart  of  the  shoulder.  Roth  arms  hung  close  by 
Uie  side,  the  axis  being  directe<l  obliquely  from  below  upward  and  for- 
ward in  front  of  the  glcnoitl  fossa.  The  prominence  formed  by  the 
head  of  the  humerus  was  situated  in  front  of  the  acromion,  rising 
about  two  centimetres  alntve  its  upjM'r  purface,  and  tJiis  elevation  could 
Ik'  increased  by  pressing  the  elbow  upwartl  ;  the  arms  were  so  Cir  rotated 

'  Sf-Icii  -  MrdJC0-Chiranric«l  TrmiiMCtioDi.  toI.  xxIt.  p.  SIS. 

■  (*hAiH*iNuw :   Hull,  dp  US.*-,  ill-  (niir,,  IKIS,  viil.  vlil.  p.  471 

*  llolinr*  :  Uodico.t'birurKintl  Trausarltmni,  IkV4,  t<i|.  xli.  p.  447. 

*  liriKtiivlllioTH,  in  Piuim:  Diet.  di»  M>-«l.  rt  Oiir.  pT«llf|nfw,  ut.  P.[aitle,  p.  4m. 

*  Albuct:  (rbbnirtcie,  Jd  cd.,  IWl.  vnl.  ii.  p.  'itfJi  »]n  iti  Wicnn  dim)     BIAttor,  IST9. 

■  Riiarh :  Arefa.  fiir  klin.  t^litr..  1*C«.  rol-  xix-  p.  MO. 
1  Vrramil  in  IVUIrr  ;  Th^  dn  I'arU.  187)9 

*  Tnmrr  :  BnU  <U  \%  Hot.  ArrI..  ISW,  p.  2Itt. 

*  RAlwin  :   ,4iiiihU  of  Hiincrry.  I**tJ,  p.  ITS. 
**  Hlrwtcr :  HcdlcAl  Brcord.  Febnury  %  1087. 


5»2 


DISLOCATIOSS. 


Fi«.  296. 


Sii|>rtti-1i-iii>icl      clKlit- 
t-atiun.    (Albkkt.) 


outwanl  that  the  trani>ver^  diameter  of  the  lower  end  of  the  faamerus 
cuincided  with  the  transverse  axis  uf  the  trunk.  The  outer  deliuid 
region  wait  not  noticeably  flattened,  but  posteriorly  the  fibn^  of  that 
niuiH;le  were  ^rreatly  relaxed  and  the  posterior  edge  of  the  glenoid  fosas 
could  be  distinctly  felt  through  them.  The  point 
of  the  Hnger  einild  t>e  pressed  in  between  the  head 
and  the  eoracoid  process.  Slight  vciluniiiTy  rotation 
and  movement  of  the  elbow  forward  and  liockwanl 
were  [to^ible ;  very  slight  |Nissive  abduction.  The  left 
elNiw  could  be  flcxc<l  only  to  a  right  angle,  further 
flexion  being  arrested  by  the  triceps,  (hi  the  right 
side  the  deformity  was  the  isuue  in  character,  but 
less  in  degree,  and  there  was  the  same  limitation  c»f 
motion.  If  pressure  was  made  uiwn  the  elbow  di- 
rectly upward  the  niovemuut  could  be  distinctly  felt 
to  lie  arrested  by  bony  contact,  and  this  demonstrably 
(Mfrurred  between  the  head  of  the  humenis  and  thi> 
eluvicle,  but  if  the  ellww  was  first  carrietl  back- 
ward  the  head  could  then  Ije  pushe<l  up  higher. 

At  the  autojisy  the  cupsiile  was  found  attached 
tlmjughout  to  the  anatomical  neck  of  the  humerus 
and  adherent  also  to  the  upjx^r  jiart  of  its  articular 
surface ;  thence  it  extended  without  interruption  to  the  margin  <»f 
the  glenoid  fossa,  but  its  cavity  was  ciHisiderably  enlaige<l.  The 
copaco-acroniial  and  coraco-clavicular  ligaments  were  uninjured.  The 
up|K*r  tliinl  of  the  head  of  tlie  humerus  lay  above  the  level  of  the 
coraco-aen>mial  li^uuent,  and  this  overlapping  could  easily  he  in- 
(■r(>asc<l  to  half  the  head.  The  glenoid  fossa  was  filled  with  a  thick 
Inycr  of  fibrous  tissue. 

In  the  fuller  account  given  in  the  Wlrnvr  infiUcuu)»vhe  RlnUrr,  1S7I>, 
]).  4.'^"i,  nuoted  by  Poiiisut,  it  is  s:iid  that  the  long  tendon  of  the  bioens 
r>n  the  left  sich'  ww;^  ruptured  and  its  end  adher<-nt  to  the  Ixme  in  the 
bir;ipital  groove,  and  that  ;iii  ost^'ophyte  aii  inch  long  ha<l  grown  fn>m 
the  b:is«?  of  the  conu'njil  jtroccss, 

TntlirT'-  s]K'cirnon  was  tonml  in  the  dissecting-room.  The  acromion 
was  broken  otV  near  its  base  and  turned  up  and  out ;  the  head  of  the 
hunierus  was  iu  dire<-t  contact  with  the  acromion  and  coracoi<l.  and 
the  joint  sliowo«l  old  ehunges  of  dry  arthritis,  including  ossification  of 
the  long  head  of  the  tri(H'|>s, 

To  thes«-  may  be  added  Robson's  observations  niadt?  (hiring  an  arth- 
rotoriiy.  Mis  [Wtient  was  a  Imy  sixteen  years  old  wlio  had  reifivetl 
hi-  injury  six  weeks  earlier  by  the  forcible  dnigging  <tf  his  right  arm 
upward  and  backwanl.  The  clescri|>tion  of  the  symptoms  is  not  vtTv 
clear,  but  tlic  head  tif  (he  lininenis  "lay  about  a  finger-breadth  in 
front  of  the  ri;:lit  aernniion  and  ininnslialcly  t(»  the  outer  side  of  the 
I'oneoid  pHH-e-s,"  .Moti<in  of  the  arm  was  liniit)-*!  in  every  dire<'tion 
except  backwanl.  The  bone  was  cxpo<<'d  bv  a  curved  incision  on  the 
outer  side  of  the  shoulder,  and  *' it  was  then  dlscov^Ted  that  in  addi- 
tion u*  the  dislocation  of  the  head  of  the  humerus  tliere  was  a  hmgi- 
tudinal  fnicture  >4'parating  the  greater  tul>en>sity  from  the  head  and 
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cxteiuliiig  down  Uie  Hliafl  fur  tw)ino  dUlanne  l)ryoncl  tlip  line  nf  inriHion. 
.  .  .  RftTiiotion  cniitd  not  be  effecU-d  in  conswjiicnce  of  the  glenuid 
fu»sa  iK-ing  HlleJ  with  callus  and  plantic  niuUTial  thrown  out  around 
the  fructnry." 

The  other  cu:^.^  are  as  follows  : 

Malgaigne.  A  man  sixty  yearn  old  wan  tlirowa  from  a  wagou, 
Atrikin^  upon  liis  8honl(Ier  while  his  arm  was  held  cluiie  to  his  ^ide. 
There  was  much  pain  and  he  was  unahle  to  move  the  Mtnh.  A  "  bou(>- 
uetter "  haudle<l  hiui  njuglily  and  wnt  him  away  with  lii.-<  arm  in  a 
sline.  Two  and  a  half  months  later  he  consulted  Malgni^ne.  The 
head  of  the  humerus  was  di^locatetl  npwanl  and  forwanl  above  the 
ooracoid  pnK-ess,  reat^^hing  the  under  fiurfaee  of  the  clavicle,  and  streteh- 
ing  the  overlying  deltoid  t«>  that  on  ]»erforation  willi  a  plu  tlie  latter 
proveil  to  be  only  eight  millimetret*  in  thickness;  nhortening  nne*fiftli 
of  an  inch.  Traetiou  to  the  extent  of  tnore  than  four  huudred  |M>unds, 
coml)ine<l  with  pressun-  upm  the  head  duwnw:ird,  outwnrd,  ami  back- 
ward and  coiinter-pi¥**ure  on  the  Jicroniion,  failed  to  effect  reduction, 
although  it  made  the  head  m  movable  that  it  could  be  dniwn  down  a 
finger-breadth  liehtw  the  clavicle.  Malgaigne  meditale<l  divi^tion  of 
the  coraeo-aiTomia!  ligament,  which  sceme<l  to  be  the  obstacle,  but 
refrainiHl. 

Bourget't^  ca^^ea  reaeniblefl  Malgaigne's  cIoHely. 

Busrh.  (Fig.  297.)  A  horse  reared  and  struck  the  iiotient^  who 
was  holding  him  by  the  bridle,  U(>on  the  inner  and  anterior  |iurt  of 
the  .shoulder  with  hi»  hoof.  The  head  of  the  humerus  wai>  displaced 
upwanl  and  forward,  tlie  deformity  elosely 
resondiling  that  in  Malgwigne's  ca:>e  ;  the 
iufniclavietdar  fossa  wa<i  dee|M'ned,  tJie  arm 
hung  clow?  bv  the  side,  the  |M)Hterior  deltoid 
region  was  hollowed,  the  eoraeoid  prt-K-Ciss 
I'ould  not  be  felt  in  ita  place.  Keauction 
faile<l. 

iVnonvilliers.  A  man  fell  upon  hi.s arm, 
but  wa.'f  unable  to  give  the  details  nf  the 
fall.  The  limb  hung  by  the  fitde  and  wan 
fitroDgly  rotated  outward.  Eechymosis,  pain, 
loss  uf  funrtion.  The  head  of  the  humerus 
proj<vled  forwanl  anil  upwanl  between  the 
eiimiviid  and  the  aeromton  and  in  front  of 
the  clavicle.  Oblique  traction,  combined 
Willi  a  ((lighl  movement  of  leverage,  eflfecteil 
nihietiitn. 

( 'ha><aigiuie.  .V  man  fell  from  the  tinrd 
story  of  a  hnilding.  The  hea<l  of  the  hu- 
HMTUv  pn»jtx^te«l  directly  outwanl  and  ex- 
tendcil  alxive  the  eoraco-aen>mial  ligament. 
Movements  of  the  elliow  forward  were  impo>Hihle,  boekward  they  were 
more  free  than  normal.  The  dit^hK-ntion  wa.^  easily  reduced  by  exag- 
gerateil  flev.-ttion  of  the  arm.  but  u-i'urreil   when  the  ann  wa-*  lowered. 

Hewett.     Tlie  {latient  was  a  middle-;igpd  woman;  the  hc:id  of  the 
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bameriLs  lay  on  the  upper  and  inner  ^de  of  tbe  gleiioid  cmvitr  ;  there 
waB  distinct  crepitus  which  ceased  after  rednction  had  been  made  hr 
traction  with  the  heel  in  the  axilla.  Appaientlr  tfae  patient  made  a 
complete  reco\-erj-. 

Street^r.  *'  A  man  of  middle  age  fell  down  stairs,  strikii^  on  his 
ellxfW.  The  curaooid  process?  was  evidently  fractured,  and  the  articular 
heail  of  tbe  humerus  was  plainly  felt  above  the  clavicle,  tbe  patirat 
being  veiy  thin.  At  the  present  time  be  is  making  good  progr^^e 
toward  rewven'." 

Fracture  of  tbe  coiacoid  progress  existed  in  Holmes^s  and  Streeter^s 
ca^es,  and  po»ibly  aL«o  in  Hewett's  and  Bnsch's. 

Rupture  or  diiiplacement  of  the  long  tendon  of  tbe  biceps  must 
tttxruT,  and  nipture  of  the  muscles  attached  to  the  greater  tubem^itv 
is  notetl  by  Holmes ;  it  seems  not  unlikely  that  the  impoa^ibilitr  of 
rtfluetion  in  several  of  the  cases  was  due  to  the  interpo^tion  of  tbe 
tendon  of  the  biceps  or  the  stump  of  tbe  supra^^pinatus. 

The  mo<ie  of  production  cannot  be  determined  with  an  approach  to 
precision  except  in  the  cases  of  Holmes  and  Streeter,  in  both  of  which 
the  arm  was  driven  upward  by  a  blow  upon  the  elbow.  Tuffier*s  frac- 
ture of  the  aeromirm  suggests  a  similar  cause. 

Paua->V  exfM'nments  u[>on  the  cadaver  -ihow  tliat  if  the  arm  is  stronglv 
rotate*!  outwani  while  held  clo:<e  to  the  biMly,  and  then  pre?%ied  bodily 
upwanl  anti  forward,  the  eajtsule  will  tear  at  its  upper  part  and  the 
dif^lfM-ation  will  be  producwl  without  fracture  of  the  coracoid  prtM^ess, 
the  head  of  the  humerus  rising  not  more  than  one  centimetre  above  its 
normal  po^-ition. 

Tlie  symptoms  «»nsist  in  the  presence  of  the  head  of  the  humerus 
in  the  iiiter\al  lietwwn  the  er>racoid  process  and  the  acromion  above 
its  projK-r  level.  The  c<jracoid  process  can  be  felt  with  difficulty, 
if  at  all.  I'sually  voluutari"  movements  are  almost  or  cjuite  im|Mis- 
sihlc,  and  |ias.-iv<'  moveiiu-nts  greiitly  rc'^tricteil,  and  this  restriction 
(•xi-t>  in  olrl  as  Will   :i>  in   recent  c:is<'s. 

In  three  ea^-s  ^^-en  while  the  iiijiiri-  was  recent,  Denonvilliers.  C'has- 
wiijriiae,  and  Ilcwett,  n-fhiction  was  easily  ett'erted  by  traction  in  two 
and  hy  elevulioii  of  the  elJKnv  in  one.  hnt  the  ilislocatlon  reoumil  in 
the  latter;  Vcrneuil  redneed  on  the  thirty -sixth  ilay  by  traction  aided 
hv  anii--tlu>ia.  In  Holmes's  easi'  the  associated  injuries  were  so  s**vere 
that  reihictioii,  for  wliieli  the  aid  of  ehl()roform  was  thought  to  Ih.' 
ne<-<--ary,  was  nnt  attempted.  Mal^.iipne.  Itonrget.  and  Hiisch  fnihi). 
the  rjiinitiun  of  the  di-liK-ation  at  the  time  of  the  attempt  iM'ing  two 
and  a  half,  >ix',  and  five  months  res|M'<-tively.  The  details  of  Bouiyet's 
vecunil  ea<e  are  not  ^'iven,  and  the  resnlt  in  Ix'  Oentn's  I  do  not  know. 
Ill  AU'iTt's  the  (iisliK-ation  had  existe<I  tor  nianv  vears,  and  no  mention 
is  ina«le  i)f  any  attfni|it  to  reiliiee.  In  Streeter's  n>4luetion  seems  to 
have  liicn  made.  The  |MTsistent  displaeeincnt  in  Tnffier's  cannot  Im* 
accnnnti-d  tor  except  hy  !-tip[>osin^  that  the  arm  was  too  well  supportetl 
in  a  slin;r  while  the  injury  was  recent. 


CHAPTER   XLIV, 


UraLOCATIONS  OF  THE  SHOULDER.— (Coktwokd.) 

Associated  Injurimaiid  Com  plications — Pntgnoniti — Hubitual  Dislocntioiis — Old 
Dittlocatioiu—Coageuital  and  ralliological  Dislocationa. 

AasDCfftted  Injuries  and  OompUcations. 

The  complications  wlii»-h  may  rtt^xii^t  with  a  ili-liicntion  have  l>ocii 
describ*^!  in  CluipttT  XXIX.,  ami  will  tliorc'fi«re  he  treatc*!  hut  briefly 
here,  and  mainly  witli  liie  view  uf  adding  HMiie  details  to  the  account 
already  given.  \n  like  manner  the  ac<:iilL'n(M  whieli  may  lie  raii^eil  by^ 
attempts  to   reduce   a  dislix-suion   have   l>eeii   described    in  Chapter 

xxxiy. 

The  injiirioji  whieh  are  more  or  lesa  frequently  aAMK^ialcrl  with  dis- 
locations of  the  shoulder,  but  which  are  without  such  special  hearing 
u{K}n  the  progu<Mts  or  trt.-ntmcnt  us  would  make  them  actual  e<iniplica- 
tion^  have  been  mentiuned  in  eonn«!tiou  with  llie  diflorent  fiinna  of 
dislocation  in  the  preceding  chapter?*.  The  nutst  important  are  the 
hu'cmtiun^  of  the  dilfcrenl  niu.<«clc6  and  tendons  or  llit-ir  »|uivalenl 
avulsion  from  the  huiueniii  with  more  or  leKS  of  the  tulwroiiitiea  to 
which  they  are  attached. 

Laceration  of  the  subscapniaris  h  fretpient,  and  nvulttion  of  the 
lesser  tuhen)»si(v  to  winch  it  is  attiicheil  is  very  rarelv  Hubittitutetl  for 
it,  apparently  only  in  some  of  the  backward  dijilocations.  The  extent 
of  the  laceration  of  the  miit^tde  can  only  be  infernnj  from  the  extent 
an<l  ilirci'tinn  of  the  <lisplaeetnenl,  anti  it  i^  U>tieve«l  m  l>e  without 
important  intlucnco  u{>on  the  completeiic^is  of  the  repair  and  the  -rtihsc- 
qtient  security  of  the  joint.  The  ]>o.aition  of  adductitm  and  inward 
rutation  in  which  the  limb  i^  haltilually  kept  during  the  iterio<l  of  cnn- 
inUescenoe  favors  the  repair  of  the  muM^le,  and  '*inc«»  the  riipture  \a 

iially  inixmiplete  the  torn  (KirtiouH  do  not  widely  retract. 

AVith  the  mosclea  attached  to  the  greater  tuberosity  it  in  Ar»mewhat 
different.  The  ntu^elcs  themselves  are  rarely  torn,  but  the  upper  an<l 
middle  fn^'ctA  of  the  greater  tul>cr)^*tity  to  whieh  the  supraspinatuii  and 
infraHpinatuH  mu»:1cs  are  attached  are  frefjuently  broken  off  and  more 
or  less  retnieted  under  the  aenmnon,  or  the  tendon.-*  are  torn  away  from 
them  and  reimctofl.  The  imiKtrlam-e  of  this  associated  injury,  ilmmgh 
it*  ertW^t  upon  the  snl>se<]uent  usefulness  and  security  of  the  joint,  may 
Uc  grcjit ;  not  only  may  the  |)ower  of  voluntarv-  e^lenial  rotation  lie 
diminislu-d  thereby,  hut  the  cimsiiiuenl  loss  nf  supjiorL  on  the  outer 
side  of  the  joint  favorv  recurrence  of  anterior  ilisliHTation,  and  the  great 
lengthening  of  tlie  upfwr  portion  of  the  capsule  ami  the  culargement 
of  its  cavity  which  are  effect<-d  by  the  retraction  nf  ihc  nitpni>pinatii4 
and  the  establishment  of  free  communication  Itetween  the  joint  and  the 
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HarlT  ti>;  ar^l^wjo  'lif  n=pc^n  •;/  ire  aAHrafcbri?  m  backwanJ  di^lo- 
rxii^'Xjft  U  rB:?|y.<c»ib*«  f  .<  li^  :«ntieBeT  c«>  RevrrcBce  tfas  hs^  been  so 
fr»*.-3«itiT  i>r-j&«i  in  th^m, 

"fbe  c«;>4f>o  olT  tiK  l^ic  hnd  if  A*  Uecfs  apfHazs^  babfimllT  «■>  escape 
r^TAnn :  i>  -^iMatb  naj  be  opexked  br  the-  avu^ia  of  cfdwr  tuberoniT, 
ar«d  tl^eo  it  maj  *Iip  '^rer  the  orirreefvjO'ilne  p:«T>^o  of  tike  head,  and, 
UwTjcaiag  tikjrasr^  b«t«^<ti  ttie  Vaxur  *ad  the  elei»}«i  cavitT.  tht»  cno- 
-thriM^  a  -lerrvA--  ot»^tac*e  to  ndiMrt^-D-  WIm  mpnued.  it^  «k1  » 
r»^n/r»d  into  lix  ^b«atii  in  the  L^dphal  groove  aad  tfaerv  beoocne? 
UAJKri  Tlth  the  Ixroe. 

FiJCtie  «f  A*  creatR'  tahaiuaHf  appears  t<»  fie  i»:<  often  capaMe 
of  d<^ir*'/a-tntioD  :  at  l^a^t  it  ha.-*  oftec  b^'^ii  f<.<<ui>{  p^^t  moneni  wbea 
it  ^tvi  iK>t  V^^rn  myrenizfA  daria^  life,  alth^itigfa  the  proper  explanation 
of  it*fr  failripfe  tfj  n*rri]^ixir  it  may  h«  that  it  wa>  »<  ?nci^t  for.  If 
t}^  fngmfrul  U  retainei  in  oontart  with  tbe  huiDC-nis  hy  the  nntom 
j^rl'/^tieum.  crtpita*  may  p^Huj^  be  obtaioei  hj  manipulatioo ;  ain] 
whi^n  tbe  fra$riu«nt  L-  widely  withdrawn  it  may  pe-riup?  be  fell  untler 
tti^  acromion,  or  it^  atxiieoce  may  be  rwi'^isd  by  tbe  chai^  in  the 
•^hiap^  of  the  corre^pfjoding  pan  of  th«  hameru«.  or  tbe  fracture  may 
\rK  iiidicat«fl  by  excf^ptional  ^ympt<:>m.>  aco:»m  pa  Dying  tbe  dislocatitm, 
finch  a^  gnatf-T  m'^»ility  of  the  limli  or  tbe  ab^oce  of  fixed  ahductimi 
of  tb^  eUx^w.  or  Irjcal  pain  on  prepare.     l^W  pace  223.) 

riAcUi»  of  the  leMcr  tabeioritr  i=  much  les^  freqtiCTit.  To  tbe  6ve 
CAM*^  mentioned  in  ttte  chapter  on  fracture?  of  tbe  tubenvjiies  of  tbe 
hum*rni^  (p.  224)  may  \te  added  the  two  reported  by  JL«e#l  and  quoted 
in    ihf-    preceding   chapter    in    the   section   on    pA>terior   di^loi-ations 

^p.  ->*;,. 

Fracture  of  the  Anatomical  or  Soisieal  Neck.  Thi?  !«rious  compUca* 
tion  of  th«-  hiim*-ni?-  i=  fortunately  rarp  ;  McBumey  '  wa«  able  to  collect 
ttiiW  117  nrfcirtwl  ca-ies.  although  hi>  ,-*arch  wa*  aided  by  those  of 
<'>g»rr'  an'l  Porri»r  and  Mauclairf.* 

It  i->  lM-li'-vff<l  that  the  fra'-turt-  ImIIi^ws  the  dislocation,  but  it  is  pn»- 
jriM'-  that  tli*-v  rnav  \n;  fAw'ulvut  in  fnirtun*  of  the  surgical  neck  ^\hcn 
tin-  <li-I<»fati'i[i  i-  <-aiiH-d  hv  viuU-nce  ai-ting  on  the  outt-r  asjx-ct  of  the 
-li'iiiMt-r.  Fni'-tur*-  nf  the  anatunui-al  neck  is  difficult  of  explana- 
tion. The  pn)l>ahl<'  faux-,  in  my  npinii'ii.  is  the  wedge-like  action  of 
tl)'-  ititi'-r  wlp-  of  till-  glenoid  fos.-a  against  the  anatomical  neck  (xh* 
iKi;."'  ooT).  i  hav«r  H'cn  it  in  one  (.•asc  of  dislocation  in  an  epilejttic  wm- 
vuUioii.  iluriiit;  which,  it  w:l-  said,  the  patient's  wrists  were  limdy 
li«-M  at  liii  ^i(h-  hv  an  att<-ndant. 

'I'lii-  f'nuturc  may  ^Kciipy  the  anatonii<-ul  or  the  surgical  neck,  or  mav 
(  xtinri  thn>ugh  tlif  tulM-rositics,  or  may  bo  extensively  comminiitctl. 
i)i'  i',f>  <a-<-i   lolhctcd   \>y  Thandiayn  *  tin?   fracture  in  14  was  of  the 

'  M.-(tfirPi- V  :    \tii.als  of  Siirifi-r)-.  April,  l^i**.  »iid  M%y.  IWfi. 

'  Otrcr     l.iisntioiii  M-apuln-liumerBles  cuuiplique^  de  fnctare     Thte  de  nkrii,  ISM. 
No    Wl, 
'  ['..rri'T  mill  MaurUin- :  Ki-v.  At-  Chir..  <)clob.T.  1«»2. 
*  Tli»i)ili*yii :  Scttmidt'ii  Jahrbucbcr.  1H6I.  vnl.  cil.  p.  194. 
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anatomical  nwk ;  in  2  nf  thcw  rpdiictinn  was  pflet'tc*!.  The  dUplai'O- 
ment  in  the  grmt  mnjority  of  caftes  is  forward  nnd  inwnni,  the  heiiil 
lyiiifar  under  or  on  the  inner  side  of  the  coracoid  process ;  in  a  few  wisc-s 
it  has  heen  harkward  under  (lie  acrominn.  The  upper  fnipm.'nl  nmv. 
in  aildition,  nnderjjn  rotatiim  tliat  will  widely  w])ani(e  iln  broken  Mir- 
faw  fnmi  that  of  the  slmfl.  Cases  of  the  rare  form  in  wliieli  the  liead, 
after  fracture  of  the  nnatomieal  neek,  has  nntlerynne  complete  rrversal 
while  remnininf!;  within  the  cavity  of  the  joint  have  been  qnote<l  in 
Chapters  XIX.  and  XXIX.  The  upper  end  of  the  lower  fnignient 
is  nsually  drawn  upwanl  toward  the  glenoid  fi>ssa,  (»verlapping  the 
up[K>r  fni^riient  on  tlie  ouIlt  ^ide,  and  it  niuy  unite  in  this  |)4>>'i(iiin  by 
fibrous  i>r  Itony  union  with  the  other  fragment,  or  with  the  K-iipiila. 

The  upper  fraj^jment  usually  pre,servfcs  its  vitality  and  estiblisnes  ^ew 
vascular  eonnix'tions ;  in  rare  instanoc>«  it  has  become  necrotic  ami  has 
Ux-ti  eliminated  after  prolonged  suppuration. 

The  diagnosif-  ap|>ear»,  in  some  ra.'ies,  to  have  presente«l  serious 
diftieulties,  beeanse  tnc  fracture  removed  fiomc  of  the  most  chamoter- 
i^tie  »ymptoniH  of  the  diuhHSition,  such  as  the  fixation  and  attitude 
of  the  limb,  and  the  indication  of  the  poeitiun  o'C  the  head  of  the 
bone  that  is  furnished  by  the  direction  of  its  long  axis.  In  general 
terms  it  may  be  said  tliat  when  the  dislocation  of  the  head  has  bw-u 
n»pogni/*<1  the  oooxistence  of  a  fraotui'e  may  be  suggesle*!  by  the 
mobility  of  the  limb,  it^  shorteniug,  and  the  greater  extent  of  the 
ecchymosis,  and  proveil  by  the  independent  mobility  of  the  shall  and 
head  with  crepitus.  When  the  signs  of  fracinre  are  apparent  the  eix'X- 
JAtenoc  of  a  dislocation  can  onlv  l>o  recognized  by  determining  the 
alisenee  of  the  lH'a<l  from  itfl  socket,  and  this  may  Iw  made  very  ilitli- 
cult  hy  the  swelling  of  the  soft  parts.  It  must  be  rememlMTcd  that 
the  same  exi'cptional  mobility  may  be  given  to  the  limb  by  extenisive 
laceraliitii  of  the  t»psule  without  fructure.  The  two  positive  signs, 
which  the  sui*geon  should  spare  no  pains  to  recognize,  are  the  absence 
o^  tlie  he:ul  of  the  humerus  from  \iA  docket,  which  pn)ves  the  di»^Iocn- 
tton,  autl  its  failure  to  nluire  in  movpmenis  communicated  Uy  the  shiifl, 
whieli  pn.>ves  the  fnieturc. 

The  treatment  iin*.sen(s  grave  diflicultics  because  the  existence  of 
the  fracture  deprives  the  surgeon  of  that  conlnil  over  the  move- 
ments of  the  hcwl  of  the  bone  which,  in  a  simple  dislocation,  can  l>e 
exerted  through  ib*  shaft.  Keductiun  in  a  reeent  case  may  some- 
times fill?  out  of  SO  ("jwes,  Oger)  Iw  ertw'teil  bv  direct  imjiulr^ion  of  the 
heatl  bark  into  plaice.  Thit*  should  always  Ite  attempteci.  with  the  aid 
of  anx'sthesia  and  gentle  traction  upon  the  abduete<l  shnfl  in  order  to 
utiliite  ^nch  |H'rioi4tcal  connection  betwn'u  the  fragmenlx  as  miiv  i^emain. 
In  two  (^tses  of  fracture  of  the  anatnniii-nl  neck  I  made  redueticm  in 
tlii^  nuinner  very  <<asilv,  holding  the  limb  in  full  atshu-lioii  an*l  prei^^- 
inu  dire<'tlv  upon  the  litad  with  the  fingers  deeplv  plneed  in  the  axilla. 

Thin  failing,  the  alternalive  plans  were  to  seek  eonsolidiitinn  <if  the 
fracture  and  then  to  ro«luee  the  disltK^tion,  or  to  prevent  union  *tf  the 
fracture  and  thus  obtain  a  falr«  joint  at  it^  n-at  (Rilieri),  or  to  excise 
the  fragment.  Nine  rep«irteil  castes  of  the  first  plan  gave  seven  failutvs 
and  two  i*ucoes**es,  und  even  in  one  of  the  latter  reduction  wa.s  made  in 
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the  lliinl  week.  Se\*en  cases  of  the  second  plan  have  l>ccn  rejwrltH!, 
but  it  in  not  ea.s}'  to  detenniiie  fruiii  the  reports  the  measure  nf  the 
fiinctioiKL)  -diiTiesa.  Tn  ca-scH  in  which  the  displnrement  wnt*  nnrelirved 
the  iisefiihiess  of  the  arm  was  even  inf»re  irniMtired  ihiin  when  an 
tMH*(>riipIieated  dislitcntinii  wa-*  left  unredmx'd.  becauw  nftlie  itihlilimml 
adiiesjftnf*  created  l>y  tlie  fraeture,  and  a  larpp  pniportion  of  thi-  |ititirnt)i 
aj>jii'ar  Id  !mve  •iiiHerc'd  from  the  |>re!J.snre  i-fTeets  of  the  di>liK':it<'d  hiTnl. 
Tlie  ennipliention,  therefore,  reniaiiipii  a  rterlotiH  repriMch  tn  surjfery, 
the  only  menn^i  uf  relief  being  exci^inn  of  the  head. 

In  this*  jnnrturp  Dr.  MeBurney  devi.«ed  and  Kureew*fiilly  iiw-*!  o 
metliod  of  reiinetion  whteh  seeiiw  [►erfwt  in  it;*  efli<neni7^  and  whii^h, 
at  Iwi^t  when  the  fnicture  is  thntn^ih  the  siirgieid  m-ek.  involves  lesw 
risk  than  primary  excision  of  tlie  fnignicnt.  lie  makes  an  incision  on 
the  outer  anterior  aitjieet  down  to  the  up|>er  fragment,  drillii  &  hule  in 
the  latter,  ini^erts  the  ertd  of  n  stout  hiwik  bent  at  a  ri^ht  unj»ie  (Kip. 
298),  and  with  its  aid  makes  the  ueetled  trnctlrtn  and  n<talion.  After 
n^lnction  ha«  Iteen  thus  made,  he  mittires  the  fmpnient*;  t4>f;etlier  with 
nttjrur,  and  then  treat«  the  limh  as  for  fnictiin'.  Me  lias  iij'ed  the  niPthcMl 
in  four  i.'aise»,  two  each  of  the  surgical  and  anatomical  ueekis.  all  tlie 
wouniU  healing^  primarily,  and  with  a  funrljooal  result  an  good  an  that 
following  an  uncomplicated  di!>loeation  or  frai?ture. 

In  one  raj*e  tn  wliich  I  employed  it  tlie  hwid  wa*  eo  eoniplettdy 
M-jiarated  from  all  atta<-limentF  that  it  wenicd  Im-^i  to  n-move  it,  and  in 
another,  five  wix-ks  at\er  the  aecident,  I  made  no  attempt  to  pri'M.'rve 
the  head,  lu-lieving  tJiat  itH  removal  would  give  a  I»etter  fuitctionul 
result  in  view  of  the  ailvanced  age  of  tlie  jmtient,  hit<  epileptie  8tfllnK, 
and  the  splintering  of  tlie  tulterofiity. 

Schlangp'  hiiji  reeentlv  reduced  in  two  coses — one  a  fVnetnre  of  the 
anat*)mioaI,  the  other  oi  the  sui-gicid  mrk — hy  inci?jing  through  ihr 
axilla,  drawing  the  ftiraco-hrachuili!*  for\vani  ami  the  v»*!i>el»  ami 
nervett  liaekward,  and  making  direct  reposition. 

Fin.  2(ia. 


UcBurney'i  hook  (br  makliif  tneUon  apon  the  dtatorsicil  vpt*t  fr*tm«iil 

For  statiftties  of  various  methods  of  treatment  after  failure  to  rvdnee^ 
pec  S»uclion,  TrtiuMttctitniM  tif  the  American  tSurt/irnl  /iMrociV/fion,  I8!(7, 
p.  :t22;  H.  r.  (.'tirtis.  AttnaU  of  Sttrgrrtj,  Manh,  1900,  p.  2»1  ;  and 
S'hoch,  JifUriigc  zttr  klin.  C%ir.,  1901,  vol.  xxix.  p.  IO:l. 
)  SrhUnv* ;  Anili.  Rr  kliu  <1iirH  **il.  HI.  Part  «,  p.  1. 
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Practure  of  the  shaft  aK:ii>ciatcd  with  (Hsl<x*ation  of  liie  shoulder  Iia» 
also  Wi-w  (il)S4'rv('«l  M-vi-nil  tinu'.s.  It  is  n  K-ism  >*Tinu*iconiplic»tion  lliaii 
frniiun-  oC  i-itlnr  the  analoniiml  or  llir  wiirjfirtil  titrk,  liwaiif^o  the 
gniitor  lenjrth  of  tliu  iipiKT  fni<;nicnt  in:iko8  it  enxier  to  effect  rwhiction, 

Fractare  of  the  coracoid  process  ha>  been  ubserveil  in  eonnectiou 
with  (ItshHiition  of  the  hnmeni3,  not  only  in  the  vnw  of  siiprjcoracuiti 
clislorution  mentione<l  alMtve,  but  ul^i  in  disUH-ation  forward. 

Fracture  of  the  acromion  ha-s  nlr^t  Iteen  oi-i-nMon;illy  oH^rvefl. 
_KronIoin*f»  and  my  eases  in  which  a  blow  received  npon  the  top  of  (he 
shoulder  first  bn>kc  the  aeromion  and  then  dislricateil  the  hunierns  into 
the  axilla  have  already  been  mentioned  (p.  568);  also  TnHier*!S  in  an 
upwunl  dixloi-ation. 

Fractare  of  the  Glenoid  Fossa.  Probably  the  clnppinf;  of  the  c<]ge 
of  the  glenoid  foRsa  h  not  infrequent  in  di^ltieation,  and  iMisst-'*  un- 
reongniw-d  InH-ause  of  the  lack  of  symptoms.  Fracture  of  a  large  |K>r- 
tinn  has  been  occasionally  ol>Mrved,  both  clinically  and  after  death, 
and  \»  of  grwit  iniimrtane*!  in  favoring  n'currence  of  the  ili.<il(M*alion. 
I^Ialgaigni"  re  presents  in  hi*  Aitatt  (I^late  XXII.,  tig.  4)  a  *kmh*  in  which 
the  anterior  liiird  of  the  fo<isa  wa^^  broken  off  and  had  l»oen  di.tplaired 
bnckwanl  and  l>e(*onie  nnitoil  with  the  nt'ck  of  the  scapula  ;  the  }>ynifi- 
tomfl  in  the  caw  were  that  the  shoidder  was  less  full  and  rounded 
titan  iioniial,  and  tluit  the  head  of  the  hunicnii*,  while  8till  in  relation 
with  the  anterior  jiart  of  tlie  acromion,  pmjeete*!  a  few  lines  in  front 
of  the  inner  border  of  the  coracoid  proi'e?r>. 

Tlie  s|M-ciiil  iiitlicution  f(pr  treatment  is  to  prevent  recurrence  of  the 
diFtlmntion  by  fixation  of  the  limb  and  prewiure  u[H>n  the  head  from 
th€  side  on  which  the  fracture  ha^  taken  pUcc. 

VwTM.  Injury  to  the  nerves,  except  of  %  slight  and  tranMtonr 
character,  \a  rare,  and  in  moKt  of  the  caseit  reported  a.s  t>iieli  the  injury 
bus  been  intlieted  during  pi-ilnrtion.  In  twn  «i.-<cs  in  wliirb  the  injury 
W1L-*  demon rttrated  by  pust-niortom  examination,  Hilton's'  and  Parisc's,* 
there  was  only  a  {uirtial  laeenvtion  of  the  circnniHcx  nerve  in  the 
firmer,  and  in  the  latter  rupture  at  different  levels  of  the  fibres  com- 
posing it,  only  recognimble  on  minute  dissection  ;  the  nerve  tnink 
wa.*^  extensively  infiltniled  with  bliKnl ;  the  disl<K:iition  u-aa  subglenoid, 
and  the  nerve  wa.*j  tightly  stretched  around  the  heai!  of  the  humeniB. 
In  IJourgne«'s^  (!*ul>glruoid)  the  main  ner\'e;*  were  s^i  eoiiipreawd 
between  the  surgical  lun^k  and  tlie  fascia  that  they  showed  nitilliple 
grooves  and  |Hiiictate  hemorrhages.  In  Mfiller's  (p.  4I*J)  tlie  nerves 
and  artery  were  eomjireased  by  a  cicatricial  band. 

It  is  <MX'asionally  fiatnd  in  nnreduixnl  dislocations  that  the  senhibillty 
of  the  skin  over  nu^t  of  the  ileltuid  rt<gion,  which  is  snpptiiHl  by  the 
circuintlex  nerve,  is  diminislu-d  or  loat,  and  that  in  other?*  atVr  reduc- 
tinu  the  deltoiil  is  ikanilyze<i.  'I'Iuh  |iamly:«iB  uf  the  deltoid  is  thought 
fntiuenlly  to  be  llie  result  of  dire«'t  hriiif>ing  of  the  muBcle  by  the 
violence  that  caused  (he  dislocation,  but  that  explanation  docs  not  snt- 
Isiiurtorily  ae<>4iunt  al-tu  for  tlie  loss  of  Hetisibility  in  tlie  skin,  and  wo 

■  nillon  :  Oiijr't  llMpil*!  Ki-porU.  ISI7,  vnt  T.  p.  B8, 

■  |*ftHae :  Uu.  MMIole  dc  fwru.  ISffS.  p.  Sin. 

■  BoorgOfH;  Bnll.  <1v  U  H<k:.  Amtt .  ISH  p.  SHI. 
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must,  in  Huch  oasea,  assume  thut  tlio  trunk  of  the  ^-ircumflex  hoA  been 
strt'U'lted  in  ilu'  tlislocation. 

Ill  Tiuiny  tjf  the  n'|M>rt<-fl  cjism*  it  cannot  I*  ileterniiii«l  wlicther  the 
iujiiry  to  the  nen'c  waa  can^il  bv  tht-  dislocation  or  hy  the  niun*i'uvre» 
made  to  effect  recluciion;  in  some  it  iV  clearly  due  t«i  the  <liiiIiK-atioD. 
IMiislnitive  examples  have  I)wn  qiiotwl  in  Chapter  XXIX. 

The  raiise  of  the  panilyt^ix,  when  it  involves  mure  than  the  rirciim- 
1^^•x  nerve,  is  very  obscure.  It  haii  l>ecn  attribute*!  to  e<tnipre'v*ioii  of 
the  main  trunks  in  the  oxilla,  but  this  explanation  is  not  «;iiisfnct<irily 
Hup|Mirted  by  {Hist-inorlcMn  exaininatiuii  or  experiment,  and  the  fact 
that  i^imilar  symptonw  may  follow  blows  that  neither  pniducc  a  difilu- 
cation  nor  directly  involve  the  nerves  adds  to  the  difficulty.  N^laton 
Bought  to  explain  it  by  sii|>|M>Hin^  a  cuniprei^siun  of  the  nerves  iR-twcfii 
the  clavicle  and  the  fir>il  nb,  and  Komc  rases  have  tM»cn  reporti-*!  which 
indicate  timt  this  explanation  may,  sometimes  at  least,  be  the  mrmrt 
fine.  Pcrhaufl  clonpition.  strctL-hinf;:  of  the  brachial  plexus  in  marked 
"Hewwnt  nf  tlie  head  may  In*  a  cause.  C'f.  KinkV  case,  p.  li*7|  and 
FlanbcrtV,  p,  4')6.  On  the  other  hnnil,  the  prompt  disapiH-araiieo 
of  the  fivniptoma  in  t-oine  cai^es  after  reduction  elcurly  p«>iiiLs  to 
jtrefwure  by  tne  hcail  or  ncrk  of  the  humenia  iiptm  the  nerves  as  the 
cau-eo. 

The  pnraly.sis  may  apiK-ar  iiiimc<liat«ly  or  may  develop  graduallr 
during  the  first  two  or  three  diivA,  and  it  may  be  complete  or  (Kirtial. 
In  fiomc  eases  (see  Chapter  X\IX.)  it  has  lic<-n  folluW(>iI  by  wrioiw 
chauy;es  in  the  ap|>car.ince  and  nutrition  of  the  limb,  presumably  the 
effect  of  an  ns<-cnding  neuritis.  In  one  case  Bardenlieiier '  dt-niini- 
titrated  the  existence  of  nt.'urttis  and  perincunli>«  by  expu&iug  tlie 
uervci),  ami  workc<i  a  gnulual  cure  by  stretching  their  truukti. 

Whatever  doubt  may  exist  as  to  the  direct  cause  of  the  paralysis, 
the  first  step  in  the  treatmeni  is  to  reduce  the  di.slocation  ;  after  that 
ha.s  U'cii  accomplished,  or  even  if  it  should  fail,  elc<:tricity  should  Ih* 
persistently  employetl.  Some  cases  respond  pn.>inptly  to  trtntntent,  tlie 
coutractility  of  the  muscle  sometimes  rcap|Hnirin^  after  even  the  sinific 
application  of  a  blister,  while  others,  after  weeks  or  months  of  treat- 
ment, will  show  no  improvement.  tSo  long  as  the  muscle  nvctft  to' 
ele^^trioal  slimulatiou  the  projfiiosis  is  fswnl. 

Bloodvessels.  'Die  ei»mplieation  of  serious  injury  to  the  bloodvt*!^ 
(tels  in  the  ncighlM)rtuK»il  of  the  joint  is  not  fmjiient,  ami  in  the 
reconled  casei*  there  is  ot\en  a  doubt  whether  the  injur}'  was  caiuicd  by 
the  dislocation  ur  by  the  attempt  to  nr«lui*e  it.  The  subject  ha»  been 
diHcii.-.sod  in  detail  in  CluipterN  A X I X .  and  XXXIV. 

Chest.  A  unique  case  rcporte<l  by  PrcK-haskn,  in  which  tl»o  head  i»f 
thf  humerus  wan  forced  into  the  chest  lH>twceo  the  second  aud  third 
ribs,  is  qnotod  in  Chapter  XXIX.,  p.  427. 

Compound  dislocationi  arc  rare ;  the  wonml  in  the  ^kin  is  commonly 
in  the  axilla,  somelimes  further  inwanl  llinmgh  the  iK-ctoralls  major. 
Eiometime«t  Ix'hind  the  joint.  It  is  a  vet^*  serious  complication,  Blthnn^h 
there  is  reason  to  hope  tliat  a  larger  proportion  of  successes  will  bv 

'  BftrdvittiKBPr :  l^uo.  cit.,  p.  33&. 
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obtaiiifd  in  the  fuliirf  under  llie  iaipmvMl  rut-tliiMl.t  iif  trcniing  wuuiiils 
titiin  wan  |M(.<silili'  ill  iIm*  (MU^t.  Thr  tTLseiiiiaU  of  mk-Ii  treatment  uro 
iDimobilizatiun  of  the  joint,  Hniinage,  an<l  snrgienl  cU>nnlinf)«;  exrli*- 
ion  uf  tbe  head  of  the  huineriu  may  ala*  be  reijHired  under  cfcrtain 
rirrnmBtances,  purli  an  difiiruUy  uf  reiluction  <ir  n-tontion,  coincidi-nt 
fnwtnn',  nnolranliness  ()f  the  wound,  and  inijwi^ect  dniina^*  of  the 
ji>inl.  The  prudent  course  i»  to  provide  uhunduutly  for  druitmge  hy 
not  closing  the  skin  wonni)  except,  |>erhu|>s,  in  part,  and  by  lightly 
piicking  with  iodoform  gunse  for  at  least  twenty-four  hiuire..  The  last- 
n;ii)ied  precaution  iintvides  a  prompt  aud  ready  means  of  emsijie  fur 
the  IdiMKi  and  exuinitinns.  and  at  the  same  time  does  not  prevent  the 
wound  from  being  elose<l  a  day  or  two  later  with  sutures  and  then 
healing  as  rai)idly  and  kindly  as  if  it  were  entirely  fresli. 

Simultaneous  dislocation  of  both  shouldsrs  is  deeme<l  a  rare  oocur- 
renec ;  possibly  it  is  more  frequent  than  i.s  generally  sup|K>se<],  for  I 
foun<l  five  cases  mentioned  In  the  Index  Metiinis  for  the  years  1880  to 
1885.  It  is  of  interest  only  as  a  eiiriosity,  for  the  eombination  i\ne» 
not  seriously  alfect  the  prognosis  or  treatment.  The  causes  in  the  five 
tiiS4's  referred  to  were  as  follows  :  In  one'  the  {latient  w:is  si-izeil  in 
the  street  bv  two  thieves  who  drew  his  amis  upwnnl,  nutmird,  and 
ha4>kwan-l.  pnMlucing  sulK^>racoid  dislocations  ;  both  joints  had  pre- 
viiuisly  l>een  repeatedly  disl<K*ated.  In  the  seiimd  '  the  patient,  while 
Btainding  on  a  platform,  was  eaught  umler  one  ami  by  a  ehain  ami 
thr')wn  to  the  ground.  In  the  third*  a  wonum,  eighty-six  years  ohi, 
fell  out  of  Ited,  reu-iving  an  intRUHini(N>id  and  a  subeorueiiid  disliMni- 
tion.  In  the  fourth*  a  girl,  twenty-one  years  ohl,  was  knoekeil  down 
hy  a  falling  wall ;  and  in  the  tiflh/  a  girl,  the  injuries  (HTurnnl  during 
an  epileplie  eouvnision.  In  a  personal  case  both  shouldera  were  dish>- 
eateii  by  lifting  the  patient  bv  nis  hands  uut  uf  t)ie  water  into  a  Niat. 
All  of  them  were  auterior  dislueatinns.  Mention  has  lieen  made  in 
the  preeeding  chaiiter  (it.  585)  of  Kanlenheuer's  ease  in  whieh  both 
shiiulders  were  diskHaited  backward  by  a  fall  forward  upon  the  elbows. 

Associated  dislocation  of  the  elbow  lias  Uwn  twi(x>  re{>orteil.  Morel- 
l*(ivallet''s*  jwtient  was  injiire^l  in  a  railway  :irri<lent ;  the  head  of  the 
hnmems  was  driven  out  through  the  skin  of  the  outer  part  of  the 
shoulder  and  pn»je<*ted  so  far  that  the  elbow  was  in  ooutac't  with  the 
axilla  :  the  elbtiw  also  wa.s  disliK'nted. 

Moxliav's^  l^atient  was  a  man,  fifty-six  years  old,  who  was  stniok  on  the 
back  oi'  the  arm  by  the  handle  of  a  wreneli  and  sustained  a  ItuekwarU 
disUKntinii  of  both  iMHKvt  of  the  fore:irm  ami  a  sulK'onie4^i<l  disbM'aiion  of 
the  shoulder;  the  latter  injur)-  was  not  discovered  by  the  surgeon  until 
tl»e  seventh  week  after  the  atvideut ;   it  wils  then  suceessfullv  redufeil. 

Injuries  caused  by  attempts  made  to  reduce  dislocations  have  l>een 
deacribed  in  C-liaptcr  XXXIV. 


■  (i.  K.  M<Mrr:   Mnw  York  Mt-Hiral  RrruH,  If^M),  vnl.  tvlil-  p.  98. 

*  ('(Mkip     Kriti<h  Mnliral  Jfmtmtt    Ihnl.  ii.  |i.  s,\4. 

*  (iutrrlHicK  ;  Ik-rlin.  kliii.  WixliciiKchnfl,  IShA,  vu).  xii.  p.  MR. 
■Zinkvr:  Idem.  |i.  4\*). 

•FmtikH:  Wrhsudl.  Brrlin  mcd.  ihwHwlMft,  ].<¥S,  %\U.  p.  ISa 

*  Morel. Uvb11(«  :  Ball,  de  l»8or.  de  Chir..  1868,  vol.  viii.  p.  tMi 

*  Moztwr  :  LkDMt,  IJ»2.  U.  p.  Km. 
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PBOQNOSIS  AND  AFTER -TREATMENT. 

Since  niir  knowlcdgt?  of  the  patlioli^-  of  tlisltK'^itiniig  and  of  the 
ooromoD  obstacles  to  rt-diiotion  has  bcoomo  so  iiiiicK  more  ancuml*? 
and  complcU*,  and  espocially  siuct;  the  intpodnction  of  anapsthet- 
icH,  failure  to  reduirv  a  reri^nt  diHltx-alion  of  tlic  shoulder  huj 
l>ecoinc  very  oxrtplional.  Utirdc-tdiiMuT  siivh  that  <tf  4<Kl  such  ciuwa, 
treated  by  him  within  teu  yeurH  he  Una  uol  failcil  in  auy, 
only  once  has  he  liad  any  dimculty.  I  have  l>e<>n  obliged  to  remn 
to  the  knife  in  only-  one.  The  prognosis,  therefore,  no  far  n^  the' 
nHbictinn  of  recent  disli>cations  is  concerned,  in  eminently  favorable. 
It  i^  alto  more  favorable  for  the  older  di>dr>rationH  than  it  fominrly 
was  f'^r  ihtT  same  rea.**in.s  and  becauj<c  of  the  great^^r  safety  nf  o|wni 
live  interference  ;  and  at  the  Sitnic  time  audi  ca>^-s  have  bctTimie  moi 
uncommon,  fnr,  an  a  rule,  they  arc  now  only  those  in  which  the  dit 
cation  has  been  overlooked  or  not  treated. 

The  prognosis  is  also  favorable  as  regards  the  complete  rertomtion 
of  the  functions  and  .'*eeurity  of  the  joint,  but  this  restonition  may  be 
delaywl  «r  preventeil  by  inflammation  or  |tartiul  ancbylunin  of  tlie 
juint  or  by  paralysis  «f  some  of  the  musolcj*,  and  the  f<et'urity  may  Inr 
Heriously  diminished  by  |)arliul  failure  of  repair  or  by  |H*riminent 
ehnnge't  in  the  Joint  surfaoeri. 

The  after- treatment  is  directed  to  the  retention  of  the  head  of  the 
bone  in  its  place  until  such  time  as  the  re[tiiir  of  the  injuriett  to  tin* 
capsule  and  jH-'ri -articular  tissues  is  tiuflicicntly  advaiux^-d,  and  to  the 
prevention  or  cure  of  inflummution  and  aiicliyiosiH. 

Ft  occasionally,  though  very  rarely,  hapjtens  that  the  HlRloention  in 
repr<HJnc«il  within  a  few  minutoii  of  the  reduction,  without  huch  uiovi'- 
meut  of  the  arm  (abduction  or  elevation  of  the  elbow)  a»  would  explain 
it,  and  it  is  llien  presimiably  due  to  muscular  contraction,  perhaps  aitlinl 
by  the  inter|Kisition  of  a  |»tirtion  of  the  capMilc.  It  ^Ngg*^'>i<  the  ilc- 
sirability  of  imme<li»tely  and  si-^nin-Jy  fixing  the  ann  to  the  »<idr  uf  the 
bcxiv  before  the  patient  is  allowed  to  move  nf^er  reduetiitu  hart  Ix^-o 
maoc,  nrul  uf  imipcctiug  tlic  limb  shortly  aften^'ard. 

Tlu'  traumatism  is  always  followinl  by  tsome  infliimmator)-  n'flctit>n 
and  the  widences  of  a  more  or  less  profonged  nrrhritii^,  but  it  6eldi>i 
happens  that  tliit«  is  guflieiently  violent  to  canse  apprehension  or  roi|uii 
other  treatment  than  inuuobilixution  of  the  lindi.  The  tK'Verer 
are  those  in  wiiich  the  limb  has  l)een  too  early  or  t(K»  fre«dy  used. 
The  fear  that  prolongecl  immobilization  of  a  joint  woulil  lead  to  it^ 
jK'rmanent  .•itiffne^  is,  or  liaK  lK<en,  t«H>  prL-valent  and  ha&  le<l  to  nmcb 
untimely  passive  or  active  motion  of  jomtj*  that  have  l)een  injured,  antt 
this  in  turn,  by  keeping  up  the  irritjitinn,  has  ineniiseil  the  stiflTnesa 
which  it  wat^  dct^ignetl  to  diminish.  After  the  fujrene^  has  ceaMHi, 
nboul  the  iJiinl  wwk,  the  patient  should  be  enconmg«I  to  try  g»mtly 
to  inennse  the  range  of  motion  and  freely  to  use  the  limb  within  the 
limits  of  iiain.  The  r«*ln»ctinn  of  the  esipsule,  the  In-wof  iii*  pHnbililv, 
is,  except  in  the  casi'  of  prolonge*l  iullammntifin  and  in  some  hiphly 
nrthritic  iiidividualK,  only  tem|>omry  and  will  onlinarily  yield  to  the 
natural  uiw  of  the  limb. 
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If  the  influniniiitinn  Ih  more  Mvcre  or  if  it  hiw  been  prolonged  by 
iiit|)ni(l«nt  use  of  the  limb  the  immuhilizution  should  be  aupph>iiu>utc<l 
by  tnietion  ilnwnwanl.  Ifardenbeuer*  hi^rhlv  reromiiienilH  in  mldition 
thiit  the  np{MT  end  of  the  humfnis  chould  im»  kept  piv.*wo<l  ontwanl 
ftiul  hnckwiinl  by  a  |Mid  in  the  nxilla  iittnclied  to  a  wci^dit  ttlmve  and 
iH-liind  tilt'  shuiiidcr.     'i'his  iu>eeHbitut<^>74  the  n-cundwut  |M>sture. 

For  lalo  cltangcs  in  tbo  bone  see  the  following  section :  Habitiinl 
Dinlocatiou. 

Paralyfum  of  tlie  delt4>id  causes  the  \oen  of  voluntan'  abduction  nf 
the  ann,  and  if  prtilonecd  leads  to  pormani'nt  shortening:  of  Iho  luwer 
antl  inner  iMrtton  of  the  eapeule  with  eonsi-iiuent  liiuitiiliou  nf  even 
na.4.<4ivc  abduction.  It  may  a]»o  he  foUowetl  by  the  sinking  of  tlie 
humerus  downward  thmugh  lack  of  the  support  normally  given  by 
the  deltoid,  and  by  oonsetjucnt  Ios<«  of  security  in  the  joint.  Usually 
titeae  paralyses  get  well  spontaneously  or  under  treatment  by  blisters 
or  electricity,  hut  sometimes  they  are  permanent. 

If  the  (iiMfftcatioii  mnmn*  jK-nnmtntUfi  utirchic-tl  the  [K'ri-artieulnr 
must^lcM  iMxxtine  wasted  and  the  deformitv  of  the  rt^iim  is  thereby 
iDcreaacd.  The  bend  forms  a  new  socket  for  it-'«clf.  but  its  nvailnbility 
for  motion  is  slight,  and  the  um  of  the  limb  is  cvtnlined.  as  a  rule,  to 
the  "  underliand ''  movementii.  In  some  easea  the  ntmjM^nsatorv  mo- 
bility of  the  scapula  in  such  that  the  hand  can  be  raise*]  to  Ihe  head, 
and  in  some  a  degree  of  usefulness  has  l»een  exwpiionally  obtained 
tliat  IS  fiir  til  extvss  of  what  is  usual.  Thus,  Pnn-haskaV  |vitient, 
the  heail  of  whose  humenis  w:ls  lodged  in  the  chest  after  Imving 
passed  lictwccn  the  second  ami  third  ribs,  eunied  his  living  fur  many 
years  as  a  woMlehopiter. 


HABITUAL   DISLOCATION. 

Habitual  dislocation,  by  which  is  meant  a  marked  tendency  to  the 
repHKluetiiin  of  the  dishmition  bv  t^light  causes,  such  as  the  iiiKlitction 
of  tlie  arm,  is  not  infrc<jucut  and  uiay  constitute  a  serious  disahility ; 
it  is  most  fretjuenily  observed  after  anterior  dislocutiona^  but  uppeora 
to  be  relatively  more  oominon  after  the  |>osteri<tr  ones. 

Tliis  tendency  Ims  generally  been  attributcl,  though  without  anatom- 
ieal  proof,  to  laxity  of  tlie  capsule,  itself  the  coui^equence  of  iniper- 
f4>ct  n'|viir  of  the  rent  made  in  it  at  the  time  nf  the  dif>ttM'ation,  but 
the  recent  researches  of  Joe»»el '  show,  for  the  forwanl  dislwation,  tlmt 
the  enlni*gemriit  of  the  capsule  observe<l  in  such  ease:*  !Mimetimes  takes 
place  at  its  iip|ter  {wrtiiiu  in  ccmse^jueiKx:  of  the  rupture  or  avulsion  of 
the  tendons  of  the  supRispinatiis  and  infnispinatu.s  niu.-^'les,  uhieh 
involves  the  rupture  of  the  cap«<ule  at  the  same  level  and  the  creation 
of  a  free  onmmunii-ation  ln-twiM'U  its  cavity  and  that  of  the  hub«iinicoiil 
burst  (si«  Chapter  XXIX.,  p.  429).  He  found  tbia  condition  at  the 
auto|Mit^  of  five  joints  which  had  been  aubjcct  to  habitual  di^h^-atioii 

'  IUrd<<nbeUBr :  hoe.  elL,  p.  4IS. 

'  JuHol :  l>eatacb«  ZoitMckritt  f&r  Chir.  1880,  vol.  xiii,  i>.  It^. 


G04 


DlSLOCATlOyS. 


during  life  find  in  four  other  specimens  fimnil  in  the  oourw  ot  ma 
examinatiun  made  with  this  object  of  all  bodies  receivc<l  in  thft  diw- 
aecting-ruoni  during  two  succtsnive  winters. 

Otlier  Bpe(!imenH  have  shown  ini|>urtant  changes  in  the  hcml  of  the* 
hunierus  and  the  plenoid  fo*«u  IjiVbker'  presented  at  the  l*'ifteeiilh 
CoDgre»J)  of  Gerinati  Siir^!;cuns  a  specimen  obtained^  \)ty^t  nutrtfui.  fmia 
a  case  of  habitual  dislocation,  which  showed  ehanjre*  in  the  head  ond 
gleooid  fossa  which  were  thought  to  be  the  effect  of  the  fremienl  rceiir- 
renoe,  and  another  specimen  obtained  bv  Vogt  by  excision  m  a  similar 
case  and  sliowing  tlie  same  changes  in  t)ie  h<«d  of  the  hnmenif.  'Hie 
head  in  each  case  was  normal  only  on  it3  inner  anterior  half;  the  other 
lialf  liad  lost  its  n>im<Iue!is,  and  showed  a  deprrsslim  oue  centimetre  i 
deep  an(J  two  centimetres  wi<le,  extending  fn>m  t»^p  to  hottum,  and' 
separated  from  the  normal  inner  half  by  a  sliarji  prominent  ttorrler. 
The  surface  was  covered  tiiroughout  by  cartilage,  and  the  dcprcssioa 
was  evidently  not  the  result  of  a  fracture  with  loss  of  substance.  Tlw 
tiiberosities  and  bicipital  groove  were  intact ;  the  long  tendon  of  the 
biceps  was  torn  fn)m  its  insertion,  and  had  become  adherent  in  its 
groove.  There  were  evidences  of  the  avulsion  of  the  musics  fnwn 
the  greater  lul>erositv.  The  outer  portion  of  the  glouotd  fossii  was 
normal,  and  se)»anitcd  bv  a  sharp  vertical  Imnler  from  the  large  inner 
jtorlion  which  was  angularly  deflecteil  backward.  Both  portions  were 
covered  with  cartilage,  and  showed  no  sign  of  fracture.  Tlie  hcml 
and  ft>ssa  fitted  together  in  such  u  way  that  the  inner  half  <>f  the  )\*tu\ 
articulateil  with  the  inniT  lialf  of  the  fossa,  and  the  sharp  eilge  of  tli« 
latter  occupied  the  depression  in  the  former. 

He  refers  to  the  fact  that  specimens  obtained  by  excision  by  Cnuner, 
Kflster,  and  von  Volkmann  showcl  similar  losses  of  sulwtance  in  the 
head  of  the  humerus,  and  attributes  them  lu  the  frequent  recurreuc* 
or  to  a  j>ersislent  subluxation  by  which  the  heiiil  is  made  to  n>i  agaiiui 
the  inner  border  of  the  fossa,  instead  of  :^narcly  against  ite  lace. 

The  symptoms  presented  by  I/ibker's  case  during  life  are  not  given, 
but  it  iloes  not  seem  possible  that  they  cinild  have  i)een,  at  hmst  at  the 
last,  such  as  are  found  in  habitual  disl<>cation,  for  ttiat  is  chanietcrtt'.ed 
by  Goroj>letc  restoration  of  form  in  the  intervals  WIwitu  the  reeur- 
renn^s,  while  in  this  ease  the  sultliixatiou  must  have  bt'eii  j>rr>iistrnt. 

Three  cases  of  habitual  dishn-atinn  in  which  the  head  of  the  huntenis 
was  excised  are  referred  to  by  Ivijbkcr  as  showing  similar  loi^se^  of  sub- 
stance in  the  humerus,  but  a  reference  to  the  original  n>{K>rts'  shnwa 
that  in  all  three  the  loss  was  thought  to  Ite  the  result  of  a  fnielure, 
althougli  in  the  discussion  on  one  of  them  (Kuster's),  Rietlinger 
expressed  the  opiuiuu  tlmt  it  was  due  to  abM»rptiou.  A.>i  the  isim-a 
illustrate  also  the  metliod  of  treatment  by  excision,  t  quote  two  of 
them  bri*'fly. 


M-rmmt^r;  Brtltu.  kUii.  Woebducbritt,  ltlffi,p.SL  VoUcBUUia,  nnorttd  hf  INMtko: 
Zur  Kaauulik  uud  Tb«nbi<<  dcr  iDVPterirtaD  UDohftbituell^a  8ehult«rmxatloucD.  lull^ 
|KPC>      AlmlrM-t  in  tIcutnUbUU  (iir  CUir.,  18H3.  f.  SH.     ILufWr:  BcUafs  cQiu  CVutmlbUtt] 
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UorbuiiUl  wcUiiii  of  ibc  hrsd 
nfthr  hununi*  In  Crunvr's  csm 
•if  haliiUMl  dialucmtliin  A,  I<mb 
of  inbatmice;  it,  greater  tutwr- 
oaitr:  c;  l«wr  Uibvruaitjr. 


C'rnmerV  patient  was  a  woman  thirty  years  old,  wlio  difilocatei)  her 
shoulder  fontunl  and  inwanl  during  an  epi* 
leptic  tit,  and  n^in  in  another  twn  monthft 
later;  the  arm  wiis  tlien  immohilizoti  for 
several  nioiitliK  and  a  i*|MH'ial  drf(*Hiiij»  was 
wuni  Diofet  of  the  time  afterwanl,  pspcniially 
at  the  menBtrual  periods,  when  the  attacks 
of  epilepsy  were  most  likely  to  oooiir,  but 
nevertheless  the  dislocation  recurre<l  nineteen 
times  within  five  years,  each  time  during  u 
fit ;  rediiciion  wa.«  sometinieH  easy,  nnnietimeH 
quite  ditticult,  and  tlie  patient  wan  eager  to 
he  relieved  of  the  annoyance  and  tlie  dread. 
The  hend  was  exciwHl  thmu^h  an  anterior 
inrision,  and  the  |intient  made  a  good  recov- 
ery. The  lunetiunal  result  was  fairly  aatis- 
fstctorv  and  was  still  improving  two  years 
after  the  operation. 

The  artieutar  surface  of  the  head  of  the  humerus  showe<l  a  shallow  lorn 
of  suhrttanee  on  itfloutiir  side  fonrnentimetrra  long,  two  hrond.  and  almnt 
three-fourths  of  a  eontinietre  in  depth  at  the  centre  (Fig. 299),  and  there 
was  found  a  small  h«xly  of  irregtdar  chape,  one  eeutimcln'  in  itsgrealeKt 
<liami>ter;  with  a  smfnith  surface,  and  attarhed  hy  a  long,  thin  pnlirle  to 
(he  posterior  margin  of  the  glenoid  fossa.  It  was  compof>edof  Iwneeov- 
ereu  hy  Hbrous  tissue  with  bitsof  airtilage  Iwtween  theui  in  placid,  and 
was  thought  to  he  a  fragment  bniken  from  the  h(*ad. 

In  Volkmann's  the  |K)^teriur  third  of  the  head  showed  a  smooth 
surfai'c  not  coven-^l  hy  cartilage,  wlntrh  had  l>wn  '*  undouhte<IIy  "  pn>- 
duccd  by  the  breaking  off  of  a  wedge-sliaped  piece.  No  such  fragment 
could  be  found  in  tlie  imvity,aDd  it  was  thought  tu  have  been  absorlMMl. 
The  glenoid  articular  fossa  was  altered  in  sha[>ef  having  bc<'onie  nar- 
r()wer  below  ihau  abuve.  The  captiule  was  torn  away  from  lh«  inner 
and  lower  margin  of  (he  glenoid  ftx^a,  thus  cn'ating  an  opening  which 
communicate*!  with  the  suliscapulur  bursa.  t>n  the  thickcntil  e^ige  of 
this  ojK>niug  was  attached,  by  a  sort  of  {>ediele,  a  piece  uf  curtilage- 
covered  Ume  "  which  was  evidently  the  remains  of  a  fragment  bniken 
fmra  the  edge  of  the  glenoid  fossa."  (This,  if  so,  would  be  a  sufB- 
cifut  explanation  of  the  rtfurreDce.)  The  patient  re|>ortcd  that  the 
condition  of  his  arm  was  much  mttir  Kilisfactor}'  than  hcfortf  the 
opcnition. 

Thcsi!  cluinges  in  the  hones  arc  essentially  the  aaioe  as  those  described 
in  ca.-«es  of  chnuiic,  non-suppurative  inHammalion,  in  some  of  which  it 
is  evident  that  the  process  originated  in  a  dislocation.  (See  fiurlt, 
/WA.  Annt.  dn-  (JrlenkkitinkJirHni,  pp.  tiSO-'ittT,  and  especially  Curl- 
ing's ca-w,  p.  2K0,  also d esc rilx^l  in  the  }fi-t!u'o~('hirnrffintf  Tnuuvu'liijnMf 
1837,  vol.  XX.  p.  33ti,  as  a  partial  dish»C4ilion  foruiird.)  It  s4^^-uis  not 
improbable  that  the  series  uf  observed  changes  may  be  »tiirtitl  by  an 
oniinar}*  disliM-ation,  that  is,  hy  one  tluit  is  not  ilistinguished  by  any 
exceptional  lesion  such  as  [Hirtial  fracture  of  the  head  or  of  the  wl|^ 
of  the  glenoid  cavity  ;  this  is  followed  by  a  non-suppurative  arthritis 
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wliiefa  m  modifies  the  capsule  and  the  shape  of  the  surfaces  (Kit  a 
recurn!noe  of  tlii;  diithicaliun  ih  maile  easy.  The  [>ei1uncuUted  budies 
comjKtsed  of  bono  and  cartilafxi',  M>m(!thiieH  found  in  the  joint  and 
thought  to  have  boon  bmken  from  the  head  of  the  humeruA  or  the 
«ige  of  iJie  trifiiiuid  fus.sa,  may  be  of  now  f4irmucion.  In  three  of  four 
cuscji  reportwl  by  Rurrell  and  Lovutt,'  some  of  the  nmnclea  of  tho 
shoulder  were  notably  atruphiwi.  Additional  infurmiitinn  ha^  n'oeoUy 
been  snnpliwl  by  Knineke,^  wliu  collectwi  18  cu«.'s,  Hildebmud,^  who 
opcratw  iiiMin  2,  ami  Perthes,*  who  oiKTatcd  up<iu  4  (sum's.  Kmnrke 
tliinks  eidarju-ment  of  the  cavity  and  n-hixatitm  nf  the  eniwuh?  ihv 
main  fuctiir;  he  found  a  defect  in  the  head  of  tlie  humerus  in  12  of 
the  lHc:u>e8,  and  in  the  glenoid  in  9,  n,  rent  in  the  (-ap:4ule  ut  the  t-dgt; 
of  Uic  glenoid  in  3,  and  rupture  of  the  outward  rvttatnrA  or  avul- 
sion of  the  greater  tuberosity  in  5,  and  free  or  pedunculateil  btxliejt  lo 
the  ktint  in  5. 

liihlebrnnd  found  tlie  glenoid  defective  ami  thi-  t-avily  enlarp^l  by  a 
pouch  on  the  inner  side,  and  Perthes  found  riiptiux*  of  ih*-  otitwnnl 
rotators  in  2,ifim]>l(!enlarg«'mentuf  tlie  cavity  in  I,uiid  wide  Jetadnnenl 
of  the  <!a[>suh>  anil  periosteum  from  the  anterior  edge  of  the  glenoid  and 
ailjoinin^  [wrt  ftf  the  Acupula  in  I. 

The  defect  in  the  head  is  habitually  situattil  at  the  posterior  <mt<.'r 
portion  in  the  form  of  a  deep  sharp  depression.  !i  has  been  inierj>rei«sl 
as  due  to  the  loss  of  n  fragment,  to  a  crush  against  the  edge  of  tlie 
glenoid,  aiirl  to  ]ibsor])tIou  at\er  bruising. 

Hildebrand  deepcnrti  th(»  glenoid  fo8Aa  so  as  to  give  it  a  raised  inner 
eilge  and  puukeil  the  adjoining  pouch  with  gau«c  in  order  to  cause  ita 
wall  to  ret  met.  Pertlu>s  reattuebed  the  nutwanl  rotator»  \a\  the  luberoiiily 
in  2  cast's,  made  a  turk  in  the  mpsulr  (RirnnI)  in  I.  and  by  an  ex- 
tensive operation  in  the  fourth  reattaeiied  llic  capsule  to  the  glenoid 
moivin. 

The  fre*j»eney  of  reeurreiu-e  varies  greatly  in  the  differrnt  canefl;  in 
some  the  intervals  are  long,  in  others  the  dislocation  is  proihirtHi  evp.ry 
time  the  elbow  is  raistMl,  and  in  some  theltone  can  be  voluntarily  thrown 
out  of  place  by  the  c«»ntraotion  of  the  niuseles. 

Orilinarily  reduction  is  very  easy,  an<l  tlie  jiatient  Icarm*  to  effvcl  it 
Imusi-lf ;  in  others  it  is  at  times  ditliciilt. 

The  treatment  by  injections  of  iotline  and  by  narrowing  the  cnjwulc 
on  the  inner  side  ban  been  mentioned  in  Chapter  XXXIII,,  n.  'to4. 
The  latter  haii  been  eniijlovwl  successfully  by  its  intriKhicer,  Uicanl, 
in  two  caws  and  by  mys«'lf*  in  two.  The  incision  occupies  the  interval 
hclwifn  the  deltoid  ami  the  peetoralih  with  an  extension  from  its  upfH'r 
end  outward  cIobc  to  the  acruniiuii ;  the  uorn>s|H>nding  portion  oi  the 
deltoid  is  det!ichp<l  uml  turned  oiitwanl.  In  the  antenor  p'jrtiun  of 
(be  captiule  thus  exposed  two  or  tliree  sutun>  of  stout  silk  are  mmed 
so  as  to  take  up  a  f»)!d  alKUit  thretwiuarlcrs  of  an  inch  wide  and  run- 
ning dnwnwar(l  and  outward,  or  a  long  narrow  piei'C  is  ej(ei**.il. 

'  Barrcll  Knd  Lurcil  -  Tntim«tion<  of  the  Amarfan  aDrRtcKl  AModation.  1007.  p.  196. 

■  Franrk.-,  Ihiiiwlic  7>'llM-hrin  furdtip.  v«l.  4H.  p.  390. 

■  Ilihlcttntn-l:    Arrh.  fur  kiln.  Chir.,  vol.  «W.i>.  3UU. 

•  ri<rlbea:  DeulM-lio  ZclUchrfft  f&r  Oiir..  vol,  K\  p.  1801 

*  atliuoii :  Antub  vT  Softer)',  lU^cl^  UOa,  p.  964. 
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BurrelP  (ihtainofl  an  excellent  result  in  two  cas»  by  exei:>ing  fmm 
thf>  nntrrior  innt-p  (Mirtion  of  tin-  cnptiulc  a  piece  fimr  cvnUmctrcs  lunp 
ami  one  wiilc.  ;iii<l  cloyiiij;;  (he  put  wJtli  o»Igtil  «nliirPK.  For  Iwlter 
ex|M>sun*  (tf  the  fieltl  of  opf^ratitm  lie  ilivitled  the  upper  tlirei?-qimrt<*rs 
of  (he  temlnn  of  the  pe<'loralii>  major  close  to  It^  insertion,  and  part  of 
tlie  t^^mlon  of  the  ^tilmmpiilaris. 

(iffrfhe'  incinecl  the  anterior  |>ortion  of  the  capsule  and  narruwed  it 
by  overluppiiig  the  sidt-s  of  the  ineiBion. 

pjxeiiiion  of  the  heaii  of  the  humerus  has  iMt-n  n-inrli'*!  to  in  at  le:Lit 
nine  <5wrs,  and  the  reported  results  in  some  of  theui  were  good.  I 
should  think  the  disability  would  have  tu  be  great  lu  juBlifv  ho  radical 
a  niea^un;,  one  which  may  in  itw'lf  be  no  di^ihlin^. 

Yeat«'  dwcribes  an  apparatuii  which  he  had  worn  with  comfort  and 
advantage  to  limit  the  range  of  motion  and  ihuu  prevent  recurrenec. 

Anulher  elu.«s  of  aa^'n  in  which  the  tentlency  tn  recurreiire  i?*  the 
result  not  of  a  priniari"  tranmatie  <lis1c»cation  but  of  pntlmhjgicfll 
change!^  in  the  joint  or  of  paralysis  of  the  muscles  will  be  eoiuiidcred 
in  a  subscijueut  auction. 


TREATMENT    OF    OLD    DISLOCATIONS   THAT    CANNOT    BE   B£- 
DUOED  BY  MANIPULATION  AND  FORCffiLE  TRACTION.* 

The  urgent  desire  of  patients  to  be  relieved  of  their  disability  or  of 
the  pain  eause<l  by  the  ikersistcnee  of  the  displaecnit-nt  has  led  surgt'oun 
to  rewtrt  with  incrwising  freciueney  to  cutting  o[)enitinus  in  tlie  Iiojk?  of 
re-itoring  the  Imne  to  its  phiro  nr  improving  its  |Ku>ition^  or  to  excise 
the  head.  Others  siMiglit  to  improve  the  position  of  the  limb  or  to 
create  a  false  joint  by  Hul>cutnneoiis  fracture  or  divittiun  with  the  saw. 
It  iH  not  always  easy  to  determine  from  the  hiM4)ries  of  the  caifes  the 
meajiure  of  puccewt  or  improvement,  for  in  some  the  rejwirt  ends  with 
the  otHrnition,  and  in  others  although  the  result  i.*^  enlleil  a  HUeee.Hs  the 
dej*cnplion  leaver  the  reader  in  doulit  as  to  the  completeneps  of  the 
reduction  or  aa  to  the  improvement  in  function.  With  our  more  accu- 
rat*«  knnwirilge  of  the  ehangt'fi  in  the  condition  of  the  glenoid  fossi 
and  ill  itf*  relation*  with  tlie  «ip.snle  that  follow  the  prolongi'd  absence 
of  the  lK"jd  of  the  humerus  from  it,  wc  may  well  doubt  the  complete- 
ness of  any  rrpute«l  reduction  in  old  caws  obtainetl  by  sulKrutJineoue 
meflrtures  or  feci  justified  In  Ijclieving  that  the  benefit  atlrihnted  to  the 
u«r  of  the  tenotome  was  a  delusion,  and  that  the  really  efficient  agents 
were  the  miinipulation  and  the  truction.  Jn  this  criticism  I  do  not 
include  thosi"  teuotoinie>(  or  divisions  of  niusi'hit  which  in  the  <':irlicr 
days  look  the  pliice  now  tilled  go  much  more  easily  and  t<afely  hv  aim'H- 
thctics.     It  is  addn-ssed  mainly  to  a  method  employed  by  j'olaillon  * 

■  Burrall :  I>m-.  ril. 
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in  1882,  and  fnilinoqiio-iitly  used  by  nome  and  highly  reoommrodcfl  by 
others  on  his  authority. 

Sabcntaneons  Secticm.  IVilaillon's  patient  had  an  intrnronMoid  dif- 
Iticatiun,  |>nK)iiced  durhifr  an  epileptic  fit,  tliat  hod  exi^itvd  for  Amjt 
months.  An  attempt  to  rpdtire  with  the  pulleys,  aided  by  chlonifnnn, 
failwl,  but  broujiht  the  head  of  the  humenia  near  its  wM'ket  and  directly 
under  the  coraouid  procetts.  Eleveo  day.s  later  the  patient  was  oeaia 
chlortifuraied,  a  bluul-poiuted  tenotome  iutruduoetl  tlirou^h  a  ^^mall  cut 
msfle  through  the  itkin  ami  iiuiM^le  a.  fingc-r-breadtb  below  the  tip  of 
the  acromion,  and  carrlecl  horizontally  inwurd  Ix'tween  the  deltoid  aiwl 
the  |)oiut  of  the  humerus,  its  edm  turned  backward,  anil  then  witb* 
<lrawn  8n  ait  to  divide  the  titteueH  Iviug  upon  the  bone  ;  the  point  of  the 
knife  was  then  earrie<l  through  tbe  same  incision  to  the  back  of  tbe 
humerus,  and  a  similar  cut  made  along  the  outer  aspect  of  tbe  bead. 
Two  days  biter  the  traction  was  renewed  under  cbloniforni,  and  tbe 
dislocation  reduced.  A  wt*k  later,  the  Ixine  having  meanwhile  riliown 
a  constant  tendency  to  become  displaced  forward  and  inwartl,  a  tourni- 
quet vr&n  applied  about  Uie  shoulder  to  keep  it  in  place.  A  loonth 
later  the  patient  waA  able  to  raise  hi-*  hanil  to  hii«  mouth  and  to  put  it 
behind  Win  bead,  and  "  tbe  movements  were  daily  gaining  in  extent." 

It  i^  not  8o  uncommon  fur  a  second  or  third  ntlcmpt  to  reduce  by 
tntction  to  Hucceed  after  the  first  has  failed  that  tbe  sucress  in  ihU 
ca^e  can  l>e  unhe»ilatiagly  ullributed  to  the  Nul>cutaneoui4  divLstnn,  and, 
furtiiennore,  it  aeemH  doubtfid  whether  an  incision  ma^le  fnun  tbe 
outer  Bide  in  thin  manner  could  <livide  anything  that  ofTeri'd  any  ncri- 
oua  obfitacle  to  tbe  return  of  the  lM)ue.  The  atlditional  cases,  in  which 
thiH  roetliod  wan  tmcccHsfnllv  emploved  bv  Polaillun,  are  briefly  men* 
tioned  in  a  thesis  hy  Itiirdon-lAicroze.' 

An  open  arthrotomy,  by  which  the  sur^geou  is  enabled  to  6cc  and 
remove  tbe  uli^taclei*  to  re*luction,  iB  not  only  mure  likely  to  be  huc- 
oetwful  than  subcutaneous  dlvininn,  bnt^  if  carefully  done  when  the 
tiasUKi  have  not  lieen  lacerateil  and  inHamiHl  hy  recent  forcible  attempts 
to  nMliice  by  traction  and  manipulation,  is  :il»o,  in  my  opinion,  not  more 
dangerous.  If  the  oomlitions  prove  during  the  operation  to  be  unfa- 
vorable, exci:^ion  of  the  head  can  be  easiily  Hubstiluteil.  Sonchon'B 
Htatir<tir.s  hIiow  69  per  oenU  of  the  re8ull8  claused  as  "fair,"  "good," 
and  "  very  good  "  after  re<iuction  by  arthrotomy.  Anumg  unfavorable 
conditioas  are  U)  be  Cf^untetl  fracture  of  the  glenoid  cavity  or  it.^  (hto- 
pation  by  a  ma^s  of  librtms  tise^ue,  fracture  anr)  ntarkeil  displ:! cement 
of  the  greater  tnlterosity,  and  the  neeil  of  extensive  (liK.*ection  tn  rclum 
the  head  to  iu  place.  The  effect  of  the  latter  is  chown  in  the  i-om- 
paratively  frt'queut  {16  per  cent.,  Houchon)  necm»is  of  the  head  after 
reduction.  HoHsibly  this  cotild  he  avoi<led  by  keeping  tbe  lilieraling 
inciHiomt  well  away  from  the  l>one.  Knapp,  reviewing  twelve  irase-i  of 
re<liietion  by  arthrotomy  and  twenty  of  excision  of  the  h«*:id,  ndvi<tf>« 
re<luctinn  only  in  comparatively  recent  caws,  excision  in  the  old  onc?c 
In  a  number  of  i-ases  the  sur^^eon  has  rcwrted  to  cxcittion  after  having^ 
faile<i  to  reduce  by  arthrotomy. 

Tn  anterior  difllocatinns  re<luction  by  arthrotomy  may  be  done  by  ao 

>  UarduD-Ijw-mwi:  TV*  M<ctJoiia  MUt-ciitODAM  eaniD*  aio)«B  im  rMucUoa  da  Ibi»- 
tiuna  atideiiriM  du  coa<l«  ot  <1»  I'^pftole.    TUn  d«  PutU,  UBt,  Ko.  flOB. 
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uiiU-rior  iiK-isioii  alou);  lint  UirdtT  »if  thf  deltoul,  aided  if  nc-ccssarv  bv 
a  hiirimntAl  oxtenston  (lutward  and  detachniPiit  of  the  coirespondinp 
|wirt  rtf  the  deltoid  from  the  acpi>inion.  This  pives  free  access  to  the 
out«.T  |Kirt  of  the  head  and  ran^iide  and  pi'rniit!»  the  removal  -if  ihe 
latter  fn>m  the  pIenoi<I  fns«i  it  it  has  become  adherent  to  it,  an  alwr>- 
Itilely  neoes*an'  st<'p  in  many  cuses.  The  liberatiou  iA'  the  heatl  on  the 
inner  t«ide  and  iH-'hiiitl  is  inuelt  more  diHicnlt,  and  tlie  inability  pmp- 
erly  to  arcomi>li&h  it  a|>[)earM  to  liave  bet-n  the  cause  uf  the  rather  fi-c- 
quent  abandonment  of  tlic  atti-inpl  and  the  embr^titutiitn  of  exeinon. 

'Hie  after-treatment  recjuires  mainl«'nance  of  a  p<.>»i(ion  that  effectu- 
ally op|M(se!i  recurrence  and  a  ratlier  early  resort  to  very  limited  passive 
motion. 

Dolliager'  recommendi*  an  incision  on  the  inner  side  of  the  rcphalie 
vein  from  the  clavifk-  to  the  inserliou  of  the  [H>ctorali.s  nmjor,  dwiwawl 
between  the  dellnitl  and  jieetttral  until  tlx'  ironuMi-brarhialis  and  |)et'- 
tnmlis  minor  are  exposes! ;  these  are  ilrawn  aside^  the  liunicrus  rot;iic«l 
oiilwanl  to  bring  the  teudi>nof  the  snbtteapulari:^  into  the  Held,  and  the 
latter  diviiled.  The  head  i-an  tJien  lie  easily  replaced  in  itj*  soekt't. 
He  had  employed  it  sucetvi^fnlly  in  8even  imeom plicated  casejs,  but 
does  not  K|»eak  of  the  late  result}. 

Excision  of  the  head  iji  aInioMt  aUvay:^  to  1h-  preferred  when  the  di^Io- 
catititi  has  htt-n  coiitpHcated  by  fractiin?  (d"  either  the  anatorateal  nr  the 
8nr>;ieut  neck,  betiuise  the  resultant  conditions — faulty  |xisitii>n,  increase 
of  adhe.-'ionrr — greatly  inerea*;  the  ditlieully  of  rc<luetion  and  remler 
tJK  functional  result  poor  if  reduction  is  effected.  It  has  been  done 
by  an  axillary  inci»ioii,  especially  in  cases  complicated  by  fracture  of 
the  anatomical  neck.  Tlii^  nu-tluKl  is  uf  com|»arjlively  ea^iy  execution 
and  may  pnnM-rly  Ihj  useiJ  when  there  is  no  tln)upht  of  attempting 
nilui'iion  ;  otherwise  tlie  anterior  incision  should  lie  used. 

Fracture  of  the  stirgical  neck  of  the  humerus,  which  has  not  infre- 
queiitlv  been  nniseil  bv  the  attempts  made  to  reduce,  has  sonietimcM 
Im-cu  taken  udvanlnge  of  to  place  the  limb  in  u  better  |>ositi(<n,  aud 
I>«fpri's'  nH'oinmcnds  thai  it  slutuld  Ik-  intenlionallv  pnKlurcd.  Others 
have  tlonc  it  with  the  nbjeel  of  snl>sefinently  preventing  its  n-union  ami 
cstablishiug  a  false  joint  between  tlie  upi>er  end  uf  the  shal\  and  the 
gIenoi<l  fossa.  iK^pr^s's  tirst  iijK'ratiuu*  was  done  witli  the  object  of 
obtaining  a  pseudartbn»:<is  at  the  sent  of  fnurture,  bill  btmy  union  took 

fdao*'.  riie  useftdness  of  the  limb  was,  however,  so  mtieh  increased 
)y  the  ehaiig*-  in  its  |K>.-iliijn  that  be  repeated  tlic  operation  upon 
another  imtient  merely  tit  etTivt  this  rhanps  and  was  in  this  caac>  alfu) 
well  satisfied  witli  Ihe  result.  The  pnipasal  to  penemlize  the  nractice 
does  not  appear  to  have  l>ecn  received  with  much  favor  by  nis  col- 
leagues in  the  Surgical  Hoei<'ty. 

Other  features  of  this  subject  have  Iwen  coDsidered  in  the  first  part 
of  this  cli.npler. 

Pr.  J.  Kwing  Meara*  divide<I  the  hui^cuI  necJc  sulH'Utaneously  with 

•  Putlltici-r:  OotpfclhUM  mnlilr..  1902.  p.  1277. 
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an  Aclams^s  saw  and  obtained  an  excellent  resnlt  by  peeudarthroMs. 
His  patient  vae  a  man,  thirty-nine  years  of  age,  and  the  dislocation 
was  of  two  years*  standing.  The  saw  was  entered  on  the  outer  side, 
and  the  division  was  easily  effected  in  about  five  minutes.  The  case 
dewrves  to  be  remembered,  and  the  method  is  to  be  preferred  to  frac- 
turing as  less  dangerous  and  more  precise.  The  establishment  of  a 
fal^  joint  would  be  more  certainly  enected  by  the  removal  of  a  piece 
of  the  shaft. 

COHaENITAL   DISLOCATIONS. 

This  terra  as  commonly  employed  embraces  all  dislocations  which 
are  recognized  at  birth  or  which  probably  existed  then,  and  which 
have  no  recognizable  traumatic  cause.  They  present  three  distinct 
forms  :  1 ,  one  due  apparently  to  irregular  development  of  the  joint ;  2, 
one  in  which  the  bones  are  normally  formed  and  in  which  the  displace- 
ment may  have  occurred  during  deliver)* ;  3,  a  third,  also  with  normal 
Ixtnes,  in  which  the  displacement  is  the  late  result  of  a  paralysis 
antedating  birth  or  caused  during  delivery.  While  this  8uppi>8ed 
etiol<^  is  not  completely  established,  yet  the  condition  of  tiie  parts, 
the  displacements,  and  the  symptoms  of  each  group  are  so  distinct  that 
the  gn^uping  is  justified  even  if  the  etiolog\*  should  prove  to  be  differ- 
ent. There  are,  in  addition,  cases  of  traumatic  dislocation  during 
delivery  in  which  the  nature  of  the  traumatism  is  evident  and  the  con- 
dition is  immediately  reo^nized  and  corrected.  Some  of  the  paralvtic 
forms  have  been  described  as  "obstetrical  paralyses"  {ride  injnt). 
The  forms  that  have  l>een  observed  are  the  subroracoid  and,  much 
more  fnx|uently,  the  subacromial  or  subspinous. 

The  condition  is  a  rare  one  ;  its  relative  frequency  is  shown  by  Kr5n- 
lein's  collection  of  98  congtmital  dislocations  treated  in  Von  l^ngen- 
IxM'k's  clinic,  of  which  90  were  of  the  hip,  5  of  the  shoulder,  2  *tf  the 
head  of  the  nulitis,  and  1  of  the  knee.  1  have  seen  five  cases,  all 
Imckwanl  dlslcH^ations  ;  four  of  them,  ]X)ssibly  all,  l>elonged  in  the 
second  group  ulw)V('  numed. 

In  rfupix)rt  of  the  theory  of  a  pre-natal  origin  are  the  facts  that  the 
lesiiMi  is  soiiietinios  double  or  asi^K-lated  with  other  congenital  defects, 
and  that  in  one  case  '  two  children  of  the  same  family  were  similarly 
at!'('<'ti'd  ;  and  yet  it  Is  ntrt  iinix)ssil)le  that  both  shoulders  or  two  suc- 
cessive children  could  receive  the  same  tnuimatism. 

1st  (Jnnip,  Irnt/iilar  dcn/itpmnif.  For  our  knowIe*lge  of  the 
IKitlinlogical  clmtigcs  wc  are  iiulfl)te<l  to  K.  W.  Smith.'  In  his  case  of 
double  suhconicuid  dislocation,  a  lunatic  woman  twentv-ninc  years  old, 
"there  existetl  <iii  the  left  side  scjircely  any  trace  of  an  articidating 
surface  ill  the  situatiini  which  the  glenni<l  cavity  occupies  in  the  normal 
stiite  ;  hut  there  h:id  been  formed  u[Min  the  cosUil  surface  of  the  scapula 
a  socket  i»f  a  glenoid  slia[M',  measuring  about  an  inch  and  a  half  in  its 
vtTtical  direction  and  ati  inch  ami  a  ([uurter  transversely  (Kig.  300'. 
It  rcac-hcd  upward  to  the  under  surface  of  tlie  coracoid  pn»cews,  from 
which  the  head  of  (he  humerus  was  merely  se|Kirated  by  the  cajisular 

'  Si-iiii.lir:   Ari-liivfs  .if  |V<Iiatrirw.  April,  1890. 
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ligiimtmt."    Tho  glenoid  ligament,  i>erfwt  in  every  respect,  extended 
all  around  it.    The  (.'aiHiule  was  periVci. 

The  h<>ad  of  the  humenia  { Fi^.  .101 )  "  was  of  an  oval  shape,  il«  lon^ 
axis  rorrrspi'indinp  with  tlie  shaft  of  the  Iwne,     The  oval  shftpc  was 

finncipally  due  lo  the  dcfieicucy  of  its  posterior  [wrt,  and  there  existed 
n'tween  the  gr«iter  tiil)ercie  and  the  margin  of  the  head  of  the  Iwne, 
where  the  invcstinjf  cartilage  terrainatwi,  a  broad,  sliullow  dopn-Ksion 
correNiMinding  to  the  e*lg;e  which  ftcjianit^Hl  the  normal  from  the  abnor- 
mal portion  of  the  glenoid  ravity.  The  shaft  of  the  humerus  was 
small  and  seemingly  atrophietl." 

V\H}U  itie  right  side,  although  the  condition  of  the  bone  wan  somewhat 
diflertnt,  the  cliamrleri.stic  ftiaturcs  of  the  deformity  were  ttimilar. 

In  his  donble  euliacramial  case,  a  lunatic  woman  forty-two  years 
old,  "  there  wan  no  trace  of  a  glenoid  cavity  in  the  natund  »<ituation  ; 
but  upon  the  ext^^rual  Knrfaee  of  the  neck  of  the  ttcapida  then-  wjw  a 
weII-fonn<*«l  -KH-ket  which  receivo<I  the  head  of  the  humenis.  It  was 
at)  inch  and  thrcc-<[uarters  iu  length,  atul  an  inch  in  breadth  ;  !t  w:i»  u 
little  broiuler  above  than  Ih'Iqw,  and  iti^  Kummtt  was  less  tluin  a  (Uiartcr 
of  an  inch  fn>m  the  under  surface  of  the  acromion  process.  It  was 
directed  outward  and  forManl,  was  covere<l  with  cartilage,  and  ttur- 
roiutded  by  a  |it>rfect  glcnoiti  liganM'nt,  The  tendon  of  th*(  bic*'ps 
mii.HcIc  arose  from  the  most  internal  jiart  of  its  superior  extremity, 
whence  it  passed  downward  and  outward  very  obliquely,  in  order 
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to  reach  the  bicipital  groove  of 
the  humerus.  The  axillary  mar- 
gin nf  the  Huipula,  if  prolonged 
upwanl,  woidil  have  pa.'^M-d 
nearly  altogether  internal  to 
the  abnormal  Hwkct.  .  .  .  The 
eape^ular  ligament  woa  perfect. 
The  .ocapula  was  smaller  than 
natural,  and  ilii  muscleo  bailly 
d«velo|M?d.'' 

"The  head  of  the  humeniH,  u|Min  the  right  aide,  wat*  of  an  oval  or 
oblong  forut,  t^^mcwliat  bn^dcr  alwve  tlinn  U'low ;  it"  anterior  half 
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aluue  was  in  rnntnrt  with  U»  jrlenoid  cavity.  Thi-i  portion  was  cov- 
en.-*!  with  cnrtilapo,  the  remaining  half  boiop  rough  and  scabrous,  and 
totally  destitute  of  articular  i-artilaiiic.  The  inner  enlgeof  llic  Iinment«, 
if  pnilnn^cd  iipwunl,  w<iuld  have  paK!«<l  hftween  tliesc  two  portionn  of 
th«  h«id  of  the  iHine.'' 

"The  greater  lubcrele  was  natural,  but  the  Icsvier  was  elonf^itetl  and 
ourveil,  furiiiin};  a  niost  n>markable  pfiMx-rw ;  it  WDi*  an  inch  in  Irn^h. 
and  bore  sfimc  r(*«emblancc  to  the  coraixiid  procesiis  uf  the  .smpuhL  At 
its  nntt  it  present^Kl  a  sniiKilh,  convex,  piillev-»liappd  curtjie«%  n^und 
which  |i«-ise<I  the  tendon  of  the  biceps  ninwle.'*  The  left  hunifniM 
differed  from  the  right  only  in  the  smnller  i^ize  of  the  le^k'^-r  tnb<Ti».-iitv. 
IJi»th  these  caaci*  were  lirsl  seen  by  Smith  u(m)u  tlic  autopsy-table,  and 
he  dve8  no  history  as  to  the  len^h  of  time  the  deformity  bad  tasle^I. 
Both  individuals  had  been  for  many  ycar»  iumatei^  of  tJie'  lunatic  il«v- 
lum,  and  the  second  one  vitLs  subject  to  epileptic  eonvuUions,  in  one  of 
whieh  .-he  ilied.  It  munt  be  admitted  that  the  apfM^aranvvfl  are  uu( 
intHjmpatible  with  the  theor)-  of  a  {lo^t-natal  origin,  perbnpa  by  niu»- 
oular  action  in  an  epileptic  {^nvul:;ion,  a»  in  Frdnkers  caw  of  double 
simultaneous  di^loejttion  quoted  aliove,  p.  GOl. 

The  tliree  caww  of  single  BubcoraiH)id  dislocation  obsen-ed  during 
life  by  Smith  seem  to  have  been  (laralytio  dislocations. 

2d  (ii'onp.  Siibifrromutt  or  Muhitpinoiuij  yrohuhfif  aitisnt  during 
tMirrri/.  1  hose  ap[ie;ir  to  I>e  much  the  most  frequent ;  (■aillanl, 
quoted  by  Malgaigne/  re|>orted  one,  Kiister' one  of  both  shoulders, 
!Scud<ler'  two,  1  have  accn  four,  pobsibly  five,  and  A.  M.  IMirt|M  * 
reporttnl  one  case,  and  UA<\  me  he  liad  seen  six  others.  Curoston*  tv~ 
ports  one.  My  reaMms  for  thinking  thi>  group  probably  traumatic  are 
tlutt  the  limitations  of  motion  i-lostrly  n-MMiible  those  of  the  Mtuilar 
traumatic  dislocation  in  oilults.  and  tliat  the  bones  as  shown  in  a  few 
operations  and  in  the  radiographs  of  three  of  roy  aua^a  (Plate  XLVT*) 
differ  from  the  normal  only  in  lieiug  smaller.  In  mv  four  i-ases,  SoikI- 
der's  two.  an<l  C'umston'g,  the  right  arm  was  aflectiil,  in  (iaillurtl's  the 
left;  and  it  seemed  [Hjssible  that  us  the  right  shoulder  is  in  fnmt  in  the 
great  majority  of  birlhs,  the  cause  might  l>e  Its  pressure  agaiu>l  the 
arch  of  the  pubis.  Against  this,  or  at  least  linittmg  it,  is  the  donbl« 
dislueatiuu  iu  KustiVs  and  the  breech  presentation  in  one  of  mine. 
Of  four  cases  of  ht^td  pn-sentation  delivery  was  instrumental  id  one, 
easv  in  erne,  iliflicnlt  in  two. 

feQster,  o|icn)(iug  upon  one,  found  the  glenoid  fossa  normallv  pli 
but  small,  and  the  humerus  rested  on  its  |K>sterior  l><jrdcr.  In  a  ease 
J  openiteil  upon  an<l  in  C'umston's  the  conditions  were  tlic  same.  \>r. 
Pbel|»ft  told  me  he  had  funnel  the  foswi  defective  at  its  posterior  mar- 
gin, us  if  a  piece  bud  been  broken  off.  Radiographs  of  tlm-c  of  my 
cawti  ^how  an  npjiarently  normal  glenoid  fossa  and  bumi-nis,  but  all 
tlie  Uines  of  the  limb,  in  all  four  cases,  were  smaller  than  those  of  ibi 
other.  My  j>atieuts  when  cxamini-d  were  six,  nine,  ninr,  and  eh-veo' 
years  ohi ;  S;utlder's  wen-  si-ven  ami  nine,  Gaillnnrs  ttixtt^-n,  Oim- 
ston's  five ;  five  of  the  eight  wer«;  girU. 

>  KflHiar:  RIn  CblrarK.  Tri«nnliuu,  tiSt;  p^flSa. 

I  ti«M'iBliiiii,  1916. 
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Thp  head  (tftlu!  Iiiimcnix  cjui  Iw  wtn  and  iVlt  bt'iiuAth  ami  heliin<l 


the 


itomcti 


ucruniion  (Fig.  311*2),  .sMmelimes  tiiiiti'  dose  U 
etimes  nmch  fiirllicr  Iraok  ;  in  OaillaniV  at  ab 


to  its  numial  {Hrtittiun, 
Ittxit  an  (YjnnI  illritnnce 
fmni  tlu'  two  ends  of  tin-  spine  of  tlic  wiinida.  'I'lif  cIImhv  i.m  dirt-itLiI 
forwani  ami  a  little  ontwan)  and  U  markfdiv  rotnltd  inward.  This 
jmsition  is  noted  in  all  and  i?>  tn'idently  iliara^'tt-ristio.  Motion,  active 
and  pasftivp,  is  liniiti'd  in  all  dinn'tions.r'ipecially  outward  rotation  and 
adduction.  Scnddcr's  and  Cumtston'-*  electrical  examination  oftlic  mns- 
cles  slmwed  little  difTen-nce  between  the  two  Mdes  :  In  one  of  mine  the 
muf*rl(«  8tipplio<l  bv  the  mufeulo-spiral  and  miiwuhM-iitancoiis  nerves 
were  niarkeilly  juirctic,  in  two  all  M-en-  normal,  and  in  one  rotation 
of  the  iun-arni  wwa  weak,  bnt  its  range  was  complelo.  In  all  my 
case8  the  condition  was  noticed  at  birth  ;  in  one  the  child  criw!  when- 
ever the  lintb  was  bandle<l,  but  after  two  months  move<l  it  voluntarily. 
In  my  fifth  (ilunbtful)  c^se,  setMi  In  ISKfi,  the  delivery  \\ii»  in.itrn- 
niental  and  ven.'  difficult ;  the  child,  now  dead,  waj*  four  year;*  old 
when  I  w»w  him  ;  ihe  atliiudf  of  the  limb  wa-*  ^imila^  to  tliat  nliove 
defk-rilxHi,  and  all  voluntary  motion  at  the  shoulder  wa&  lost ;  1  classed 
It  at  the  time  a»  an  "  obstetrical  pamlyais." 

Fkj.  302. 


Conceniui  lulMpltioiu  ilttlocaUoa  of  Um  •boakUir. 

Tlie  treatment  in  (^illard'a  case  i»  interesting:  Fo4ir  timei^  in  the 
pour-H-  of  a  week  Ir*  nuule  horizontal  Iracliun  on  the  arm  by  means  of 
a  wciirht  of  sixlef-n  jHinmU,  continued  for  Hftwn  or  twenty  mtnttlts, 
and  n-inforced  oecasionallv  by  trnelion  with  bin  hand<t.     On  the  Uwl 
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occasion  the  licml  mnv<*<l  an  inch  and  a  half  along  the  scapula  to  the 
e<l(rc  of  the  glonoid  fossa  and  m'hs  then  thrown  into  it  by  a  moveinwjl 
of  leverage.  It  almost  iinrncdiittc-lv  eamc  out  again.  The  next  «J«y 
it  waH  a^^in  rMliiciHl  and  kept  in  piacv  for  an  hour.  Ten  days  later 
it  was  again  rechiot-d,  !ind  x\w  arm  rtxtnl  by  a  Iwimlap' ;  thi*'  timt-  the 
rcMluction  iM»rsisto<l.  Two  vt'ars  later  the  limb  wuji  foun<l  to  Iiave 
gained  hair  an  inch  in  leDg;th;  the  patient  conld  move  it  inward,  out- 
ward, forwartl,  and  backward,  oould  lace  her  clothes  behind  her  back, 
c-arr\'  a  clinir,  feed  hi'nH.'If,  and  play  4)n  a  guitar. 

KfiHter  oftcratod  (excision)  upon  one  shoulder  m  hii<  double  esse, 
but  the  i>aticul,  who  was  fourteen  months  i.ld,  die«l.  I  ojieratod  apun 
one  by  an  incision  along  tlie  antcrinr  bonier  of  the  dellnld  with  a  hf>n- 
zoutuf  outward  extension  from  its  up|)er  end  and  detachmeni  of  ilie 
anterior  half  of  the  deltoid  from  the  iicromion.  The  tendon  of  the* 
sulweapulariji,  which  wa.-*  lightly  stretche<l  flcruss  llie  glenoid  fossia, 
wotj!  diviiled,  and  the  lieiid  hnxight  into  plai%.  The  eliauge  iu  |>ufii- 
tion  made  the  divided  <leltoid  itm  short,  and  it  was  left  unsiiturcNl. 
The  wound  healed  primarily,  and  rethictiou  was  maintaiueil.  The 
patient^  who  hat!  lieen  brought  from  a  distanre,  pU8sed  fntm  olworvii- 
tioD  at  the  end  of  a  month.  In  the  other  three  cusos  the  usefulness  of 
Uie  limb  was  such,  although  tiie  attitude  waii  awkuanl,  thul  1  ailviftetl 
against  operation.  Nothing  wan  ilone  in  Scudder's  case^  CumstOD 
used  a  poeterior  incision,  but  did  not  like  it. 

Von  Braman  *  made  reduction  in  a  chiUI  four  weekti  uld^  and  by 
carefully  maintaining  it  for  several  weeks  made  it  permanent.  Id 
another  patieut  18  yi-nrs  old  he  tlividc<l  tlie  humerus  below  the  deltiml 
insiTlion  and  mtattil  the  lower  fniginent  90°  oulwani  ;  iImm  comt'led 
the  attitude  of  pnmation  and  thereby  improved  function.  Fur  .'Id 
Group,  paralytic,  Si-e  next  page. 


PATHOLOOIOAL  DISLOOATXONS  AKD  SUBLUXATIONS. 

Subluxation  or  complete  dislocation  may  l»e  made  easy  by  chaises 
elKtcteti  iu  the  articular  surfaces  ur  the  tapsulc  by  <Ji*ea.st',  or  by  [Kiral- 
vsi.4  of  the  dellitid  or  rotatiir  mu.scUts  which  normally  aid  in  maintain- 
ing the  close  contact  between  the  lionet.  Tlie  rei>orte<l  iu^tanrei*  are  not 
very  numerous,  and  even  in  some  uf  these  the  evidence,  clinical  or  p«.»*t 
mortem,  has  left  not  only  the  cliaraett.>r  and  extent  uf  the  di>plucemeut 
in  doubt,  but  also  it«  essential  «ititie.  Such  eji(«*s  do  duty  with  the 
ditJm'nt  writers  as  supposo«i  examples  of  widelv  different  lesjims,  Mieh 
as  iKirtial  traumatic  dislocations,  new  forms  uf  dislocutiuus  ami  ehp>nic 
arthritis.  Ciurlt' gives  to  Adamn  (To<Id's  (  Yyc/(j/»fw/m,  article  •Shoubler- 
joint)  and  Canton  (/>Mw?on  Meditrtti  (josritr,  1HI8,  vol.  vi.  p.  410,  and 
vol.  viii.  !>.  Ill)  the  eivdil  of  having  first  shown  that  cns*iw  desTribed 
aa  partial  dislocjition  by  Sir  Astley  (^mjiht.  Hai^nive,  and  others  were 
actually  examples  of  chronic  ni»n-snppumtive  arthritis.  In  hts  own 
dewriptiou  of  the  trhaiiges  eff'cf'teil  by  this  dise:iHe  in  the  nuotrtl  csmob 
he  does  not  always  discriminate  l)etwt>en  those  whieh  werr  the  t*ffect  of 
the  prolonged  inflammation  and  those  whieh  slmuld  pntlwbly  be  atiriU- 

'  V..it  llnmnTi :  An-h   ffir  kiln.  Cliir..  *ul.  BI,  t«rl  2.  f.  XA. 
■Uurlt:   l*Rlliolnic.  Annl.  drr  4lrlrnkknu)kliriU-n.  is:^  p,-!iSt)i 
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utetl  to  fin  ant<MMMloii(  tniumntir  (liHlocalitin  wliirli  nrigtiialti)  the  fm>- 
ceMs  siirli  as  mpturc  of  the  tendons  of  the  siijmL<|)inatiis  and  infm- 
itpinatiix  and  .siihs(':i|itdan.s  uiiisclcfs,  and  itie  t'^^tiihli-thincnt  nf  u  lur^' 
o|M>nin);  hotwt'en  the  «ivity  of  tlif  joint  luit)  thv  i^ulHirromial  bur?a.  A 
disliti-atiou  n'ourriiiji:  aftor  such  injuries  should  be  classfd  with  the 
"  habitual  disIm-iitiorLs.** 

Ofllie  tliree  classe-i  niado  liy  Volkmnnii^ii!»l<>ontiona  by  ili*tention, 
by  d<'struclion,  and  by  dcformitv  (k*  Cliaptur  XXXVl.)— liic  tn-c- 
ond  i#  by  far  the  nio^t  rare,  and  the  thini  appan-nily  tho  mottt  common, 
although  the  distinction  bctwct-n  the  latter  and  the  tii^t  cannni  ntuiiyin 
be  delenninwl  clinicallv.  hulfed,  I  knnw  of  only  one  retNirdetl  case 
in  whirh  the  history  rfe:irlv  shows  an  arnte  non-tpjuniatir  eflusidn  in 
the  joint  promptly  followe*!  by  an  abrupt  appejimnco  of  the  deformity 
with  iii!;tani  relief'  of  the  puin,  9ne)i  as  hu.s  l>oen  obeerv<H]  nt  the  hip 
&nd  knee  in  the  course  of  acute  riu'umatisra  or  the  eniplive  fevers. 
The  case  was  re|)orte<I  by  Hannon  and  is  tpioted  hv  Malgaignt;.'  A 
man  forty-five  yean*  old  who  hail  pn'viously  suffiTrtl  with  acute  rheu- 
matism in  the  knee  and  hip,  Inx-ame  feverish,  and  on  the  fullmviujr  <Iay 
had  an  Hrul(>  inflamnuition  of  the  slioulder-joiiit.  The  jmiii  iru-n'aa<'d, 
and  on  the  night  between  the  tiftii  and  sixth  days  l>ecame  suddenly 
very  tiovere ;  the  next  morning  a  sulxioracoid  dislm-atiun  was  foimd, 
and  wa£  reduce<J  with  some  relief  of  the  pain.  The  uext  day  the  dis- 
K^eation  was  found  to  have  partinlly  recurred  ;  it  was  again  reduct-d, 
uud  tlie  limb  tixe<l  with  a  Umdage.     Keeovery  foUoueil. 

Malgaigne  tliinks  the  over-<listended  capsule  in  ruptureil  on  the  inner 
side,  and  thus  the  dislocation  made  possible ;  the  view  seem^  in^uRi- 
oient  to  explain  the  easy  jtartial  rceurreuoe.  \Vheu  the  eflusi<in  is 
more  slowly  prtnluced  and  is  larj^  the  head  itf  the  humerus  is  -se|m- 
rate<I  fn^m  dirtvt  crintact  with  the  glenoid  cavity  by  a  layer  of  liipiid, 
the  dL-]>th  of  which  may  amount  to  one  centimetre,"  under  wlui-h  rir- 
cunistanci-s  it  is  evident  that  a  slight  force  would  l)e  sufficient  to  dis- 
place the  humenis  to  either  sidt-  and  williout  rupture  of  the  capt>ulc, 
just  as  one  easily  produces  a  dislocation  in  a  freshly  <lissect<Ml  shouhler 
after  makinj;  n  small  o|»enin)r  in  the  capsule  to  admit  tlie  air  This 
reijuires  relaxation  of  the  scapular  muscles  which  normally  hold  the 
bones  cl(K>e  togetlier,  and  »uch  relaxation  would  not  l>c  found  when  the 
arthritis  is  acute  an<i  painful. 

A  doss  of  oases,  of  which  (piito  n  number  have  been  reported,  are 
sometimes  described  as  Iniumalic  dislocations  upwani,  but  Malgni^e's 
opinion  that  they  are  the  result  of  arthritis  ik  now  penendlv  ncn-plwi 
for  moht  of  them.  They  are  eharacteriwHl  by  the  pnyt-^-fion  of  the 
head  upwani  and  fon%'aru  aud  rij^idity  uf  the  lindi.  Malgiii^ie  tpiotes 
a  case  to  show  tliat  the  dit<phiceuient  may  l>e  caused  by  rarr)'ing  the 
arm  in  a  sling  that  is  too  short  aud  tight. 

Miwt  of  the  si>ecimens  of  liisifHralion  by  dfjormiiy  are  u|)en  to  the 
doubt  whether  tney  mav  not  arluallv  l»e  nearthn»*es  following  trau- 
matic difiliNTiitions,  ami  tliis  is  es|ieeially  tnie  of  thoM.-  in  uhich  the  dis- 
location is  forwanl.     Ciurlt'  describes  seventeen  »[)crinieus  cMincerning 
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whieli  lliLt  iluubt  cxUU,  and  I  tlnuk  lie  might  wol)  huvc  ml(lc<l  to  tUvm 
sevcnil  of  thtMO  wlu'rli  he  ()ascrilM>.s  as  exoniples  of'i^linjnic  inlliminiuttun. 


DISLOCATIONS  DUE  TO  PA&AL7SIS. 

This  variety,  rare  in  t-hp  aHtilt,  has  been  f*!iown  by  the  invest igntions 
of  Dtichenne  *!**  Hiniliipnr  '  tn  Ik*  nnirh  niiiiv  mninioii  in  new-Iwim  chil- 
tirrn,  the  iiarsilvsis  lK>inp  due  to  the  jirepsnre  of  the  f(irc't*|»R  or  t»»  trac- 
tion in  delivery.  In  eonw(|Uenco  of  the  lack  of  supiHirt  nhieh  eiiMins 
u|M>n  the  paralvHiH  of  the  muscle''  of  the  shoulder,  tne  wciplit  of  the 
limb  causes  it  to  sink  downward,  the  tmly  remaining'  sniiport,  that  of 
atmoepherie  prcswire,  being  |)rosnmably  overeomc  graonally  by  the 
a<%umulation  of  liquid  within  the  aipule.  The  condition  of  the  joint 
then  re.sendilefl  that  of  hydrarthrosis,  jdim  the  n-Iasatinn  of  thi'  niuJi- 
cles,  and,  as  has  U*en  above  describe*!,  any  flight  force  is  then  sufficient 
to  displace  the  hoad  of  the  humcruH  to  one  side.  Malgaigne  savft  that 
when  all  the  nitiM^les  of  the  shoulder  are  iKindyzed  tlie  displnc«ment  is 
always  downward  ;ind  forward,  and  usually  incomplete ;  and  thai  when 
tlie  pandy^is  is  |Kirtial  the  displaeenu-nt  i.s  always  eflfH'ted  by  the  aeliim 
of  the  iinparalyze^l  museles  and  is  reilueetl  Ijy  the  weight  of  the  limb  ;  in 
tlic  only  canet)  of  the  latter  kind  of  which  he  had  knowledge,  two  io 
nuuit)er,  tlie  tliHplaceinent  wa.s  liaekwanl.  He  saw  in  a  iiiiui,  tiiirty- 
four  years  old,  a  double  paralytic  dislocation. 

In  new-born  eliildixMi  the  dislocation  is  said  to  l>e  always  baekward, 
sulmen>inial.  I>ueheniie  mlw  in  ten  yean  eight  casefl  of  this  kiud. 
In  all  the  cases  of  obstetrical  pflralysis  which  he  had  i^vn  the 
gmup  of  museh-s  was  aftectcfl,  namely,  the  deltoiil,  infra^pinotUA^ 
hicept>,  and  braelnalis  antieus  ;  in  some  there  was  aliti»  iiaralysi^  of  the 
muscles  in  the  forearm  and  liand  supplied  by  the  mUM>ulo-spind  or 
ulnar  nerve.  I  have  seen  [wnilyj^is  of  the  same  muscles  (tJie  <leltnid, 
biceps,  and  braehialis  aiiticiis)  u]i)>ear  s|K>nlnlleuu^]y  at  the  age  of  nn« 
year,  with  ottnscqiient  laxity  of  the  ji>int  tliat  (»ermitle«l  disliM-uiiitn 
forwani  and  l)aekwani.  When  the  paralysis  is  caused  by  the  applica- 
tion of  the  forceps  the  m<^'hanism  ap|M'ars  to  be  the  preiwurw  of  the 
edge  of  the  instrument  utton  the  brachial  plexus*  on  the  side  of  the 
neck  ;  in  other  eases  it  is  the  pressure  of  the  finger  used  as  a  hook  in 
the  axilla  or  to  bring  down  the  arm  when  ruiseil  bexidc  the  head. 

In  one  of  Duchenne's  ca-ses,  treat<Hl  by  fhuf^saignac,  a  pprmanent 
cure  was  obtained  by  a  (ixatlon  dressing,  worn  for  five  or  six  weeks. 

Occasionally  the  disability  of  the  muscles  is  due  to  a  traumatii>m 
(myo|>athic  disIoentionV  In  a  case  rriHirted  by  Wolff,'  in  which  the 
bead  of  the  humerus  had  sunk  almost  three  e4'ntimetres  lielow*  the  ncni- 
mion,  and  the  disability  wa-;  very  great,  the  functions  of  the  limb  wei 
much  imprnvM  by  an  o|>enitioii  ;  the  joint  was  opi>ni-4l  p4isU'riorly  alonp 
the  mai^in  of  the  gleuoirl  fi>ssa,  the  articular  cartilage  renioviij,  and 
the  Iwines  fostenetl  together  with  strong  silver  wire.  The  i^mtnd  oVcr 
the  limb  thus  obtaine<l  thn>ugh  the  licaiiula  wui*  such  ttiat  it  eould  lie 
nni«cd  and  lowere<l  and  even  a  little  addiicted  and  abducted. 

■  Iliielirimi''  (Ir  Iloiilonnr  -   Dr  l'Fn<TtnMiti'iti  lm-«lla^,  IKl.  ftl  ei.;  aitd  Promj  iNekfl 
Ae  M6d.  «t  Chir.  pnitiit)»-«,  urt.  K^MHilt-,  p.  'tit. 

<  Wulff;  Bt  rt  kliu.  WiM-Ucuiclinfl.  IHbil.  So.  Oi.    Alnlnut  In  CeatnlbbU  Htt  CUr. 
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DISLOCATIONS  OF  THE  ELBOW. 

rAnBtomy — Cluaification — Uidlncatioiu  of  Both  Boqgs  :  Backwud,  tateml,  for- 
ward, divergent. 
■ 


Anatomy. 

On  either  side  of  the  lower  end  of  the  hmneras  is  a  prominence, 
the  epicon<lyIe,  which  can  be  ea.silv  felt,  and  is  uf  greut  ini{K)rtunee 
in  the  rooopnition  of  any  ehange  in  the  relations  of  tJie  bmiei*  that 
cuu^titule  the  elbow-joint.  The  inner  one,  commonly  called  the 
epitnx^hlea,  is  more  prominent  and  Mell-defiued  thuu  the  outer  one, 
and  its  upper  mai^in  joins  the  shafi  of  the  himiems  by  a  sharp  curve, 
wliihr  (tn  the  outer  side  of  the  shaft  the  supinatc»r  rid^  connects  the 
pide  of  the  Khat\  witli  the  epit^MidvIe  by  a  ^mdtial  slo[>e.  lielow  the 
epitrof^hlea  is  the  flattened  side  of  the  tmchlca,  projpctine  4lownwanI 
and  forwanl  about  half  an  inch,  with  a  shaqi,  well-<Iefined  marjnn 
which  is  masketl  by  the  ulna  when  the  bonci*  are  in  plaw.  Fmm  this 
e«Ijre  the  articular  ifurface  of  the  tri>chlea  pa.-«*'S  oiitwani  like  a  wme, 
its  diameter  beeoniing  rjpidly  smaller  for  about  half  an  Inch,  and  then 
enlarges  again,  but  less  abruptly,  for  nearly  an  eipial  distant'c.  Above 
it^  posteriorly,  is  a  deep  depression,  the  olecranon  foswi,  into  whirl)  tlie 
tip  of  the  olecranon  is  received  in  full  extension  of  the  joint,  and  ab»»ve 
it,  anteriorly,  is  a  wirresp<>nding.  smaller  one,  to  n^t^eive  the  tip  of  ihe 
conuioid  pnKM-w>  in  full  flrxioii.  On  the  outer  nide  of  the  anterior  and 
lower  jiart  of  the  trochlea,  and  seiKimt4'd  fruni  it  by  a  t-hnllow  verti(^l 
groove,  Ih  tlie  CH-ipitellum,  or  radial  hea<I,  of  the  humerus  with  which 
the  heail  uf  the  radius  articulates,  a  ruuuded  prominence  looking 
directly  forward. 

The  ulna  articulates  with  the  tnteblea  by  it«  greater  sigmoid  cavity, 
which  has  a  ("entral  longitudinal  ridge  fitting  into  the  central  depression 
of  Ihe  trochlea,  and  opposing  displacement  to  either  side. 

The  radius  articulateii  with  the  I'npitellum  by  the  slightly  concave, 
circular  upper  Burface  of  its  rylimlrical  Iiead  .ind  with  tlie  lesser  sig- 
moid cavitv  on  the  outer  side  of  the  idnn  and  coraeoid  pr»»ces8  by  the 
Bide  of  it<!i  head.  Thi^  articular  surface  on  tlic  side  of  the  head  is  about 
thn-e-eightliH  of  an  inch  long  {from  aliove  downward)  on  the  inner  ami 
posterior  side  of  the  Imne,  the  part  that  is  in  contact  with  tlic  idna  in 
supination,  bill  is  shorter  on  the  outer  side  at  tlie  |Kirt  which  comes  in 
contact  with  the  ulna  in  pronation. 

The  long  axis  of  the  trochlear  cones  and  the  ovoid  capitellum  coin- 
cide with  one  another  and  represent  tJie  axii«  of  the  joint  for  fh'xion 
and  i'xlensi(ui ;  this  line  rnisses  the  lower  end  of  the  hnmenis  from  a 
point  juflt  below  and  in  front  of  the  external  epicomlyle  to  one  that  is 
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just  cnvere<l  by  the  lower  part  of  the  epitrochlea,  ami  in  iDclincd  down- 
ward and  iiiwani  fr»jm  the  tranaverse  axis  of  the  lower  end  of  the 
humerus,  so  that  the  long  axis  of  the  fwreann  diH.w  not  coim-ide  with 
that  of  the  arm,  hut  deviates  to  the  outer  side  a-s  it  jki***:*  dowiiwanl. 

M'heu  tlie  Iwnes  are  in  place  and  the  foreanii  fully  extendeil  iJie 
uppermo.st  [wirt  of  the  ol<x;ranou,  tlie  "iwhit  of  the  elixiw,"  lii-s  on 
or  close  below  a  transverse  line  drawn  behind  the  limb  from  the  epi- 
trueldeu  to  the  epieoudyle;  and  when  the  elbtiw  is  flexed  at  a  n'^ht 
an^ln  the  -tame  point  \\v».  a  little  more  than  an  inch  directlv  beluw  uutl 
nearly  midway  Wtween  tha^e  two  prominenee?*  in  tlie  pnilunj^iiun  of 
the  lonp  axis  of  the  shaft  of  the  humerus.  Ordinarily  the  relutions 
of  these  thnw  |H)intH  to  one  another  can  he  readily  determined,  even 
wlien  the  region  is  swollen,  and  they    are   the  mont  convenient  and 

tnistworthy  aid  in  the  recr;^iiiuii 
of  the  existence  uf  a  dislocatiuu  of 
the  ulna. 

The  outer  border  of  the  head  of 
the  radius  can  be  felt  about  three- 
quarters  of  an  inrh  below  the  epi- 
oondyle  in  a  line  drawn  from  the 
latter  to  the  wrist,  and  it  can  l)e 
felt  to  move  when  the  hand  U 
gently  rotated.  This  i«  the  onlj 
point  where  the  interartioular  lino 
is  distinntlv  areeasible  to  {ia]|ui* 
tion ;  at  all  other  points  it  is  tuu 
thickly  eovere*!  by  soft  p<ul£  or 
m:i.sked  by  the  parallelism  and 
close  contact  of  adjoining  snrfareA 
The  internal  lateral  li^anu-nl 
arises  above  from  the  anlt*rior, 
lower,  and  posterior  |iortion  of  tb* 
epitrochlea  and  Is  bnmdly  inserted 
Im-Iow  along  the  inner  margin  of 
the  greater  sigmoid  eavity. 

The   extenial  latenil    ligament, 
sliorter  and  iiarn>wer  than  the  in- 


I 


The  booei  or  Urt  tliww :  b.  tfac  uls  of  moUon.  ternal,  arises  alM)ve  just  Im-Iow  the 

{  iLi.At)i.)  enicondyle   and   bewjines  ble«<lc*.l 

below  with  the  orbicular  ligament  tnat  surrounds  tlie    bend    of  the 

radius,  some  of  its  |iusterior  titires  iK'ing  C4)ntinu4t4l  to  the  ulnn. 

The  anterior  and  |K)sterior  ligaments  are  thin  an<l  IcKifce,  and  chwie 
the  joint  between  the  lateral  ligaments  in  front  and  behind,  resjieciively. 

1  he  orbicular,  or  annular,  ligament,  place<l  like  a  ring  alHiut  the 
bend  of  the  radius  and  the  adjoining  portion  of  '\t&  nei'k,  i:M?cniiii4 
three-fourths  of  a  circle  of  which  the  remaining  fourdi  is  formed  by 
tlie  les-ser  sigmoid  cavity  of  the  ulna;  it  is  tlius  attached  by  it«  two 
ends  to  the  nlna  and  encircles  the  head  of  the  radius.  It  is  reinfim**'*! 
externally  and  posteriorly  by  tlie  fibres  of  the  external  lateral  iiganieut.- 
The  synovial  sac  extends  beyond  its  lower  border  for  a  ^hort  tliKtam 
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alon^  the  neck  of  the  radius,  and  is  tlieii  reflectcil  upward  and  attiiuhed 
to  ill  IB  bone. 

The  uhmr  nerve  [lasses  cIhsp  behind  the  joint  on  the  iiiiicT  t-ide 
between  the  olecranon  and  cpitrochlea  in  close  rdutioD^  with  tlie  cap- 
sule and  lateral  ligament. 

Frequency. 

In  order  of  frequency  llie  di^docatiouM  of  the  ellmw  come  next  after 
those  of  the  Hliouluer  and  Angers  (Chapter  XX  VH.)- 

Kninlein^s  109  cases  arranged  according  to  age,  sex,  and  variety  arc 
a6  follows : 

TX&LB  07   109   DlSLOCATIOKS  OF  THE   ElBOW   (KkO.NLEIN). 


VwWy. 

fin. 

Alt. 

M. 

r. 

l-lll 

11-^ 

n-m 

»-« 

<i-at 

U-flO 

0.90 
1 

71-flO 

77 
9 

17 

• 

aa 

9 

41 

14 

1 

ft 

4 

a 

I 

'DuA  diows  the  mme  preponderance  in  males  over  females,  4  to  1, 
that  is  fthown  by  dislocatiun^i  in  gcncrul,  and  that  tlie  gnat  luajoritr, 
80  out  of  109,  iK'cur  <luriiij;  tlie  first  twenty-four  years  of  life.  Atten- 
tion was  called  in  Chapter  XLII.  to  the  difference  in  respect  of  age 
between  dislocation!)  of  tlie  elbow  and  tliose  of  the  shoulder,  the  latter 
being  rare  at  the  a^re  when  the  fonner  are  C4>niinon,  ami  most  freipient 
in  middle  life;  and  Xronlein's  opinion  M-an  there  qnotcil  that  fractures 
of  ihe  elftvicic  arc  in  childhood  tlie  Cfuivalent  injury — that  is,  are  pro- 
diice«l  by  the  same  cause — of  disKKsiiions  of  the  shoulder  by  direct 
violence  in  middle  life,  and  that  dit^locations  of  the  e1b4>w  are  the 
e(|uivalent  injury  of  dislocations  of  tlic  shoulder  by  indirctrt  violence. 
Another  possible  explanatitm  of  the  frequency  in  childhood  is,  I  think, 
tlie  hyiicrextonsion  of  the  joint  which  i^  marked  at  that  age  and  is 
usually  wholly  lost  in  adult  life,  at  least  iu  males. 


Olassiflcation. 

Tlie  different  forms  of  dislocation  of  the  ellvtw  are  numeronit,  for 
the  two  bones  of  tlie  foreanu  may  I»e  displaced  to^^ther  in  any  one  of 
the  four  princijtal  iliriH'lioni*,  or  each  mav  take  a  diflurent  direction,  or 
either  may  lie  dislocated  while  the  other  remains  in  place.  The  num- 
ber of  named  forms  has  been  still  further  increased  bv  making  in  some 
a  distinction  between  "complete"  and  "incomplete  which  not  only 
is  not  justified  bv  any  o<»rres(M>nding  important  |iatliological  or  clinical 
difference,  but  which  also  diH-s  not  even  rorres|Ktnii  with  the  defiuition 
of  **  inc<inijilcle  "  jjivcn  by  thf>se  who  make  most  use  of  tlie  term. 

Nfany  of  the  varieties  arc  closely  allied  to  one  another,  and  produce<l 
by  causes  lliat  differ  very  slightly.  Thu^,  if  the  joint  is  hypcrextcndwl, 
tlie  ligaments  torn,  and  a  backwanl  dislocation  of  both  Ixines  licgnn, 
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the  final  poeitioo  taken  will  vary  with  the  directioD  in  which  the  fiwoe 
continues  to  act,  and  with  the  addition  to  it  of  lateral  flexion  of  the 
joint  ur  rotation  of  the  forearm,  so  that  forms  as  widely  different  in 
appearance  as  direct  backward  dislocation,  lateral  dislocation,  and  diver- 
gent dislocation  may  be  produced.  It  will  be  proper,  tlierefbre,  as 
well  as  convenient,  to  describe  under  the  more  common  type,  backwrnrd 
dislocation  of  both  bones,  much  that  concerns  many  of  the  other  ibrms, 
and  to  limit  the  descriptions  of  the  latter  mainly  to  the  pmnts  of  differ- 
ence. 

The  classification  which  will  be  here  followed  is  the  same  in  its  prin- 
cipal features  as  those  adopted  by  most  recent  writers.  The  difierenoes 
are  in  the  grouping  and  recc^nition  of  the  varieties. 

1.  Dialocatioos  backwmrd, 
backward  and  oatward. 
backward  and  inward. 

2.  Lateral  dislocations, 

incomplete  1'^^;;^ 

complete  outward. 

3.  Forward  dislocations, 
incomplete,  or  1st  d^ree. 
complete,  or  2d  dcgree- 
with  fractore  of  the  ol< 

4.  Diverc^iit  dislocations, 
antero- posterior. 
transTerse. 


EKslocations  of  the 
forearm  on  the 
snn. 


Dislocations  of  the 
ulna  al(»ie. 


Dislocations  of  the 
radius  alone. 


1,  2.  Backward  and  ( I.  Inccnnplete,  or  1*  degnA. 
upward,        1 2.  Ctmiplete,  or  2d  d«gne. 

3.  Backward  and  oatwaid,  buund  ndius. 

4.  Forward. 

f  1.  Backward. 

I    2.  Outward. 

■j   3.  Forward. 

I    4.  By  elongation,  or  the  subliixatitHi  of  children. 

(^  5.  A9so<;iated  with  fracture  o(  the  ulna. 


Congenita]  and  pathological  ditlocations. 

DISLOCATION   OF   THE   FOREABH   BAOKWABD. 

This  is  the  most  common  of  all  dislocations  of  the  elbow.  It  is 
habitiiully  prtKliiced  by  a  fall,  but  although  the  examples  are  m>  numer- 
ous tli(;  iiH'cliani.sin  or  mode  of  production  ha.'*  been  the  subject  of  much 
controversy,  largely  due  to  the  resort  to  hypotheses  which  was  stimu- 
late<l  by  tlie  lack  of  definite  knowledge.  Few  who  fall  are  able  to 
de.scrilx;  the  cireumstanees  of  the  fall,  to  sav  whether  the  arm  was  fully 
exteM(lc<l  or  partly  flexetl,  whether  the  violence  was  received  upon  the 
hand  or  iiiwn  the  ell><)w,  and  a  preconceived  thwirj*  in  the  mind  of  the 
Hur^'oii  is  a  great  help  to  the  discoverj'  of  facts  that  favor  it. 

Tlie  theory  of  production  hy  forced  jiexum  is  supported,  so  far  as  I 
know,  by  only  one  cn^^;,  and  that  a  case  that  has  only  recently  been 
rejK>rted.  Stettcr'  had  a  |)atient  wlin,  wliile  working  in  a  mine,  was 
caught  under  a  fallinfr  stone  in  such  a  way  that  his  left  elbow  was 

'  Stetter:  Compendium  der  l^ehre  von  deu  Luxationeo,  1886)  p.  43. 
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forcihly  flexpi]  between  the  stone  and  the  wall  nml  wn^^  diglocateil  Uiirk- 
wnnl.  When  s<x-n,  alxint  an  hour  aftt-rwanl,  the  juiut  was  in  thi-  \vk-\- 
tion  of  extension.  Keihict'iun  was  cattily  fllwtcil  liy  traetiun,  and 
refi)verY  took  plat-e  wlttnmt  incident.  Fraetnre  of  the  coronoid  procew 
could  not  he  recognized. 

The  theory  of  JiVoof  diapiitcemfiU  tjuekwartl  ("glissement")  formu- 
lated by  Bover.  and  at  one  time  widely  held,  has  not  withstood  the 
criticism  of  later  writeni  and  id  no  lon^r  acetptiil  In  explamition  of 
flislfK!:itionH  canseil  by  falU.  A  cbm;  re|«>rled  by  Weber  nearly  lifly 
years  ngv>,  and  much  quoted  since,  is  an  example  of  pr«>duction  in  (his 
manner,  but  not  in  a  tall  :  a  youn^  man,  wit^hing  tu  nhow  his  strength, 
held  bis  arm  extended  while  another  trietl  to  l>eml  it;  the  latter  not 
sMceee<Jinj;,  r^lriiek  the  front  of  the  upper  part  of  the  forearm  violently 
with  his  fist,  at  the  sime  time  pressing  the  wrist  forwanl.  and  eHnM.>d  a 
di.sl<H*ution  which  could  not  l»e  reduced.  In  like  manner,  the  di)^lt>ra- 
tion  can  t>e  pnxluced  by  a  blow  ujKin  the  back  of  the  arm  jii^t  above  tlic 
ellwiw,  as  in  a  ease  quoted  by  Kfalgitignc  from  Flaubert,  in  which  the 
imtient's  ann  was  caught  under  an  overtunied  wagon,  and  in  another 
seen  by  Hamilttm.  A  similnr  meehani^m  has  also  b«eu  observed  in 
outward  dlislocalion. 

The  theory  of  torsion  presented  by  IVlalgatgne,  according  lo  which 
the  jKitient  in  his  fall  strike!*  u|M>n  the  inner  side  of  the  slightly  flexed 
forearm  and  the  en>ow,  the  limb  Wing  somewhat  alxluetetl,  is  |ierhups 
true  of  some  ea-ses.  Malgaignc's  explanation  is  very  brief;  he  simply 
says  the  dislocatiim  is  eficcted  by  "  a  movement  of  tf>rsion  which  brings 
the  n>n»noid  priKX'ss  successively  inward,  downwanl,  and  iMickwanl.'* 
Mowever  obscure  the  exiilanation  may  Ih>,  and  it  suggests  an  origin  in 
"•peoulatiim  rather  than  m  observation,  the  fart  remains  that  in  a  few 
'•weli-authenticat^Kl  cones  ilie  violence  has  certainly  been  received  upon 
tlic  up|>er  and  inner  part  of  the  forearm  and  not  upon  the  iwlm  of  the 
hand.  Ping:iud  '  tpiotes  three  such  :  a  rider  falling  with  his  horse  and 
dUhsntiug  his  L'llsiw  while  tlic  hand  still  held  the  bridle  :  a  man  falling 
in  the  gvmnasium  with  his  forearm  Ikcnt  Ix'tiind  his  Uick  ;  another  fall- 
ing backward  and  rr>lling  upon  his  nide  while  his  hand  held  hi**  clunk 
together  in  front  of  his  chest. 

f/t/jHTrjintjtion  ttml  Abduciion.  It  is  now  generally  believetl  tliat  the 
injury  is  habitually  ttiusefl  by  a  fall  ufKm  the  ]talni  of  the  outstretched 
band,  the  ellmw  being  in  complete  extension,  and  that  the  primary 
ninture  of  tlie  liguraenU*  which  makes  the  di^^locatiou  possible  is 
eflected  by  hyperextensioii  of  the  joint.  That  this  was  a  possible  cause 
was  known  to  Petit,  who  had  seen  a  eompoun<)  dislm-ation  thus  pro- 
dutxHl ;  and  Desault  mid  Bichat,  anticipating  in  this,  as  in  so  many 
other  things,  the  slower  judgment  of  the  pn>fi>s.>non.  dei-lar(>«I  it  to  ho 
the  common  mechanism,  but  the  investigntitms  which  first  satisfactorily 
^demonstrateil  it  were  made  by  a  young  (iemiaii  siit^>on  in  |K|I, 
Koeer'  His  results  were  i|Uote«l  ami  his  experimenti*  n*iM«al<Hl  and 
extende<l  to  other  than  backwani  dislocations  by  Streiil>el,^and  to  these 

*  I'liimiHl  :   l>i<-t    Krirvrliiii   •It-n  Sr.  Mi^il.,  Nrt.  <'huil».  |i,  4ttt. 
>  KoMT  :  Arrli.  tut  I'li^-tiolofi.  Ilrilkumlr.  |su.  Hnft  'i,  p.  185. 
*SlT«abel :  PnMccr  Vi«rt«U«bncbrJtt,  ItjSO.  vvl- 1.  p.  1. 
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two  fHipers  and  Uie  articles  by  Denuc6'  and  Pingaiid,  ahovo  men- 
tioned, tIiL>  readfT  Ih  rvfcrrcd  for  details  to  which  i*pacv  cunnot  hvto 
be  given. 

Kxj)criinent  n\>ov\  the  cadsiver  shows  thnt  when  this  nrllon,  of  n  fall 
n[Hin  Llie  otit.stret(^^;lied  liniid,  in  ituitut4.d.  the  hiuid  being  aiipiiiatcd,  the 
aiit<crinr  ]Mirtion  of  tlie  internal  hLtenii  lipinient  beconie:«  ten^r  niid  thrji 
yit^ldri,  usually  at  \Xs  upper  insertion ;  tlicn,  as  tlic  movement  i»  con- 
tinued, the  nipturo  extends  along  the  anterior  ligament,  |M'rliu|is 
involving  part  of  the  bmchiatis  nntieus,  the  ellx»w  liendi*  inwanl,  and 
if  pressure  \^  made  downwanl  upon  the  hea<I  of  the  hunierns  this  l»one 
pauses  flown  in  front  of  the  coronoid  process  and  radiui^,  and  a  buck- 
ward  dislocation  is  prodnced. 

In  whatever  direction  the  fopoc  may  act  it  is  evident  that  it«  fii 
eflcct  must  l)€  to  rupture  one  or  both  of  the  lateral  ligaments,  for  they 
are  the  onen  which  liold  the  bones  together  and  they  op|M)si!  not  only 
lateral  motion  but  also  hyperextension.  Aceonling  as  one  or  the  other 
of  these  is  firsts  or  alone,  torn,  and  aceonling  to  the  direction  of  the 
force,  the  details  of  the  position  in  which  the  l)4ine«  ooiue  to  rest  will 
vary  and  the  displacement  will  be  directly  Ixickward  or  \(\  either  sidft. 
or  with  more  or  less  abduction  or  adduction  of  the  foreanw.    -  ~ 

The  frequency  with  which  the  lip,  or  more,  of  the  internal  epicon- 
dyle  is  broKcn  off  ami  the  tlexorsot  the  hand  detached  fnmi  it  and  the 
adjoining  bone,  and  with  which  the  external  lateral  ligjuient  reniain.H 
continous  with  tiie  periosteum  stnpj>ed  up  from  the  back  of  Lbe 
external  condyle,  convinces  me  that  lorciblo  abduction  of  the  forFsmiil 
during  either  extension  or  partial  flexion  of  the  elbow,  is  the  first  step 
in  liie  prtHlucliou  of  the  iiijurv  in  a  large  number  of  caseH ;  this  breaks 
the  internal  lateral  ligament  and  frees  the  ulna,  and  then  the  tK>ne.s<4|i|* 
past  each  other,  the  external  lateral  llgnnient  being  torn  or  detached  in 
the  movement,  and  the  head  of  the  radius  tearing  off  the  corresponding 
portion  of  the  capsule  and  adjoining  periosteum  as  it  slips  ap  behind] 
the  condyle. 

The  cjises  in  which  the  wironoid  pnx-ess  and  the  portion  of  the  head 
of  the  radius  which  is  anterior  at  the  moment  arti  broken  off  show  ilml 
in  Uicm  the  direct  impulsion  of  the  bones  past  each  other  was  cfTe 
by  great  violence  acting  along  the  axis  of  the  forearm  before  these 
parts  had  entirely  cleared  the  lower  surface  of  the  hnmeru^. 

In  one  case  that  came  under  my  observation  the  dislm-ation  *i 
effected  by  liyin;  rex  tension  and  torsion  without  the  aid  of  the  weighl 
of  the  IxKiy  to  press  tlie  hiunerus  downward.  The  patient,  in  jumping 
down  from  his  wagon,  steadied  himself  by  grasping  the  rail  of  Ihc 
7K>at.  and,  the  height  being  considerable,  the  wrench  was  suffident  to 
dislocate  the  cIIhjw, 

Patholonr.  The  internal  lateral  ligament  is  always  torn,  usually  at 
its  insertion  ujwn  the  humenis,  and  the  rent  extends  along  the  anterior 
ligament.  The  external  latend  ligament  is  usually  lorn  or  detarh.'d 
from  the  humerus ;  its  partial  preservation  in  some  eases  notably  affecl.-* 
the  attitude  of  the  limb  ami  may  create  considerable  difficulty  in  reduo- 
tion.     The  orbicular  ligament  is  rarely  injure<l. 

>  Denqei:  Diet  de  M«d.  <t  Cbir.  pnit..  mx%,  Conda. 
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The  tip  of  the  internal  cpicondyle  is  frequently  toni  oft",  a|marcntly 
by  avnltiion  thmug^li  tlie  attached  flexor  muscles;  when  the  rrapiiieot 
is  Inr^re  it  remains  attached  to  the  internal  lateral  ligament  and  is  diH- 
|ilui.xtl  upward  and  backward. 

Tilt-  flexor  miit^-les  of  the  hand  are  lunietimcs  nuite  freely  torn  from 
the  hnmeni>^  the  hrachialis  anticus  itt  8omeIimet^  taeenitnl  and  in  ex- 
treme disphu'ementH  torn  acroA8 ;  the  tendon  of  the  hieeps  uceatiionally 
flips  around  the  outer  side  of  the  external  condyle.  In  the  only  caw 
in  which  I  have  seen  all  these  extensive  legions  the  end  of  tlie  humerus 
was  strip|H>d  of  all  its  mii>«!les  and  had  ixissed  through  the  fascia  and 
lay  under  ihe  skin  in  the  fold  of  the  ell>ow,  but  the  [Kitient  hail  \wvn 
(tubjecte<l  to  three  attempts  by  ilifiVrent  surgeons  to  nnluce  under  ether, 
and  tiic  la^-crations  may  have  been  in  part  due  to  tlio«e  attenipte. 

The  ftipsuje  at  the  bock  of  the  external  condyle  Is  torn  on  by  the 
edpe  of  tne  heiwl  of  Ihe  radius  and  geems  frequently  to  n)aintain  '\\s 
continuity  with  the  adjoining  periosteum,  which  latter  i*  stripiK.**!  up 
for  some  distance  and  caps  the  head  of  the  radius  in  its  new  position. 
Tliiii  stripping  up  of  the  pt^rioitt^nm  and  its  efTei't  in  proilueing  new 
bone  if  tlie  dislocation  remains  unreduc-e*!,  which  I  pointed  out  in 
the  first  edition,   I   have  rei>eated]v   observed  since.      (8ee  Chapter 

XLvn.) 

The  displacement  of  the  bone  varies  greatly,  both  in  extent  and  in 
direction.  The  top  of  the  coronoid  prrKX»s  may  rest  against  tlie  lower 
and  iHisterior  surface  of  the  trochlea,  and  the  radium  «till  remain  in 
contact  with  the  under  surface  of  the  capitelhim  by  the  anterior  f>or- 
tion  of  its  disk,  or  the  latter  may  be  entirely  dislocated  and  rest  against 
the  p4iHterior  face  of  the  external  ctmdyle. 

\\  hen  tlie  ulna  is  more  and  the  radius  Icjis  displaced  the  deviatifin  of 
the  w  rist  is  to  the  inner  hide  ;  and  when  IkjIIi  lionet  are  completely  dij^ 
placed  backward  deviation  of  the  wriat  to  either  ttide  will  incline  their 
upper  ends  to  the  opposite  side,  and  thus  bring  thetn  nearer  to  the 
internal  or  the  external  epicondyle  re.spectively. 

If,  in  the  production  of  the  diftlocarion,  tlie  lateral  outwanl  flexion 
is  more  marked  tlian  the  liyperextensiou,  the  capiteilum  ^lips  along 
the  head  of  the  radius  to  itM  inner  icicle,  and  the  latter  IrMJgrs  on  the 
outer  surface  of  the  former  just  below  the  epicondyle,  while  the  coro- 
noid  process  rest«  against  the  posterior  surface  of  the  external  condyle, 
having  been  carried  ontwanl  by  pronation  of  the  foreanu.  The  long 
axis  of  the  forearm  is  deviate*!  to  the  inner  or  tlie  outer  si<le  ;  the 
internal  lateral  ligament  is  freely  torn.  This  is  tlie  <lislocation  fmrk- 
trnnl  nti'l  fftihrttnl^  classed  by  some  with  the  outward,  liy  uthcrh  with 
the  backward  di^iktoitions,  and  sometimes  misleadingly  re|H)rted  as  n 
pure  ontwani  dislocation. 

CompUcataons.  Fractun-s  of  the  olecranon,  the  cortmoid  procew,  the 
hcjid.  sliafi,  and  lower  extremity  of  the  radios,  and  the  epitnK-hlea  have 
bci-n  iihsiTvctI  in  oonnei-tion  with  <li^loca(ioD  backwanl.  FrHrturr  of 
the  olrrrttmm  is  eflVct^l,  presumablv,  by  the  pressunt  of  its  tip  against 
the  liack  of  the  hnmerus  when  the  posterior  |Kirt  of  the  lateral  liga- 
ment prove-*  sicimger  than  the  Ixine,  and  a  fracture  is  produe<^l  with 
angular  deformity  aud  cmshing  of  the  posterior  portion  of  the  bone 
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at  (lio  si'iit  of  fritrliin-.  In  a  caw!  rp|Nirtwl  I>y  \V.  TT.  Duly'  of  frar- 
tun-  uf  tlte  ulecriinun,  udlI  {>rub-al>]y  of  the  runnioid  procc^  also,  (lie 
txK'xUu-iKTC  uf  a  Collcs's  fracture  at  the  wri^^t  iudimteu  that  th«  injury 
waa  pnjJuceJ  by  a  fall  ii[xjn  the  toctvndetl  hand. 

Fradnrf  of  the  (y>rnnoiff  protvAt  is  probably  prodiirod  wheti  tlw 
momoiitiim  of  the  fall  foffcs  the  humerus  downward  before  the  hyper- 
e.vlension  has  quite  (airried  the  tip  of  the  piiwes^i  |iaijt  the  tnichlea ;  and 
Lul/.l>eck*s  experiments  indieatc  that  it  can  al^^o  be  eauA.*(|,  when  llie 
cIImiw  i:*  slijfhtly  flexed,  by  the  direct  impuUiun  of  the  lower  end  of 
the  hiitiierit-«  in  a  direction  jKirallel  to  that  of  tlie  long  axiit  of  the 
forearm.  .\»  the  bntehiali&  anticuH  is  atlarhed,  not  to  the  tip  of  the 
pro4-es.-4,  but  to  it^  anterior  fuii*  and  the  adjoining  surface  of  the  iilnm, 
the  (li.>4pla<x>in(>nl  of  the  fni|^iii(>iit  is  ui^ually  i^li^liC. 

Purtiai  fracture  of  the  hctui  of  the  nuVtmi  lui*  been  ol»perve»l  in  a 
nunllx^^  of  cases,  often  associated  with  fracture  of  the  eorouoid  pn»ct%a. 
It  iias  JMH-n  4l<!,'«:ribeil  in  Chapter  XX.  Thf  [Mirtion  bniken  ofl'  \*  the 
atit4'rior  or  inner  third,  and  the  fniotnre  i*  etHfUMl  by  ihe  dinit  press- 
ure of  the  condyle  bnui^ht  to  bear  u|K>n  the  periphery  of  the  dUk  by 
llie  diiiplaeeuietit  backward  of  the  latter. 

One  case  of  fracture  of  the  ahafl  of  thr  rmiiiut  and  three  of  fracture 
of  il^  loterr  end,  C'ollea's  fracture,  complicuting  Inckward  dii»locutioa 
of  the  ell>i)w,  are  re|>orte<l  in  a  the^iu  by  Duiiuy.' 

Thedi^looatio^maybe  made<'om/Jo«ri<Vby  tht'proj«v^tIonof  the  tnvbh-.t 
through  the  hkin  in  the  fold  of  the  ellxiw,  and  the  bmchiul  art(>rv,  and 

[HrhaiM  even  the  nuitian  nerve,  nmy  ))c  ruptured.  In  a  case  n->|Hirt4Hl 
>y  I>edderhorie,^  in  which  the  di^lf>cation  was  made  compound  V»y  a  tnin>- 
versc  wound  in  the  fold  of  the  elbow,  the  musculo-spiral  nerve  wa.s  t«ini. 
Kivo  months  later  the  nerve  was  succeswfidly  reunittnl  by  AUlnrp. 

In  another,  reportwl  by  Fern-t,*  the  metlian  ni'n*e,  expnj^oil  for  more 
than  three  inches  in  ifie  wound  and  lightly  stretched,  slon^hwl. 

Symptoms.  The  elbow  is  usually  tlexed  at  an  an^le  about  midH-ay 
between  complete  i-xtensiou  and  flexion  at  a  right  angle,  but  it  mav  be 
coniplelcly  extctideil,  or  even  hy|M.'rexlende<i,  a.^  in  a  case  reported  hy 
M4)re!-IjivallJ'H:'.*  The  limb  is  shorten«l,  and  if  viewe<l  fnmi  l>rhind 
the  shortening  apjtears  to  be  in  the  arm,  Ik»cuu-;p  of  the  nlcvation  *jf 
the  oli-crnnon,  but  if  viewed  from  in  frnnt  iu  thv  foreann.  If  a  few 
hours  have  ))a.«4il  sin(«  the  injury  wils  rts^eived,  the  region  of  the 
ell»ow  is  oceupie^l  by  a  swelling  which  may  l>e  so  great  a*  eiimplrt^'ly 
to  nm^^k  the  Iwrny  points  and  the  charncteristic  changes  in  outline  ;  but 
if  this  swelling  is  slight  or  absent  the  antcnv-jHisterior  diameter  of  the 
joint  ap[H':irs  incn>nsef|,  and  the  transverse  diameter  iniehangipil.  Th** 
lower  jwirt  of  the  trice|w  curves  lMi«*kwanl  in  the  median  Tine  to  lIi*- 
cud  of  the  olecranon,  creating  a  hollow  on  either  i^ide.  in  the  outer  trtw 
tif  which  may  be  He«*n  a  »Jight  .elevation  marking  the  potdtion  of  tli« 
head  of  the  radiuB. 

■  Ihilv:  riiilji<1<-1|i)ilm  M<vl)nil  nixl  Hurekal  Rc(Mirt*-r,  I8H0.  rul.  xllfL  p.  71. 
'  Oiiwy :  TUi-M^  dr  Parln.  iK-r.',  Nt..  l*.l. 

'  liWltlirhiM'*-  IK'UtiU'ht-  /fit>trt)rirt    fur  Ctiirur^v,  vdI.  ixt,  p.  838^  aWtmet  is 
tialblAU  fBr  CbinimliT.  IhmT.  (>.  ~K. 

•  FbrrPt     Trtwr**  Mf'-Kcal.  May  7.  liW7. 

•MatT-IUvftil^-:  UutI  Oe  USm.  d«  Chir.,  lA'M.  vol.  vli.  p.  S. 
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The  fruiit  uf  ihe  juiiit  uppemt*  full,  untl  ihc  forearm  ju.st  l>eli>w  it  is 
bruadoncsl  l>y  th(>  ^liortt-ning  nf  the  niiisclfri  ihut  anm:  from  itiltu-r 
cDudylc.  Soinetiiues  the  outline  of  the  iruchlea  can  he  di^ititietly  full 
or  even  8eeii,  but  oHiimrily  it  \a  masked  by  the  uverlyhig  mUM*le6. 

The  foreariu  may  take  any  attUiide  between  pmnalinn  ami  Hiipina- 
tiui),  for,  as  voluntary  nitation  is  |tossilile,  the  jtnlicnt  phiei'S  it  in  tlie 
iiXKit  oonvt'nii'Rt  aiiitiidp.  The  axii^  of  the  fureann  may  be  tleviated 
lo  either  side  (Kij;.  304). 

Ktexiun  and  extension  are  [wtiMible  within  variable,  but  always  nar- 
row, limiu  and  imiufnl ;  and  when  flexion  i;)  maile  the  pntniinemre  of 
the  olecranon  liehind  the  joint  is  increat*ei|.  Abnormal  laleml  mobility 
of  the  joint  cxi^tJ*. 

Il'  now  the  [K>sitiuns  of  the  two  epicondylcfi  and  the  tuberonity  of 
the  oleeranon  ean  Iw  re<^>^iiiz<tl,  it  will  Iw  seen  tluit  the  latter  U  di*- 

f)laced  backward  and  upward,  rising,  if  the 
imb  is  exteudeil,  above  the  liorizontal  line 
joining  the  epieonilvlw*,  or  projecliiij;  far 
liehind  a  frontal  plane  pas.'iing  ihrnngh 
these  two  iMtint^  if  the  limb  is  partly 
flexcil.  Tin*  backward  pmjeetinn  nf  the 
uleeruuoD  will  be  inereased  by  flexion  of 
the  ellx>w,  and  at  the  i^mc  time  it  will 
deiwwnd ;  while  by  extension  it  will  be 
moveil  to  a  higher  level  and  brought  nearer 
the  liaek  nf  the  hinnenis. 

The  head  of  the  radius  ran  l)e  ft-lt,  per- 
haps even  M'en.  under  the  skin  below  and 
to  the  outer  (^ide  of  tlie  oltHiranon  eluM* 
behind  the  external  e4m<lyli*,  and  ran  l>e 
reni(riii/ed  by  the  ooncfivity  of  il^  up|>er 
Hiirfai-e  and  felt  to  move  under  llie  fiuger 
wLl-u  the  wrist  is  fireutlv  rotated. 

<>n  the  inner  side,  if  tlic  swelling  is  not 
too  pn'at,  the  fingiT  |inK^ing  forwjinl  ami 
downward  from  the  tip  of  the  olecranon 
succesHively  reci^nizes  the  curved  inner 
margin  of  the  gn-nl  i^igmoid  cavity,  possi- 
bly also  the  eoronoi*!  pnHvss  and  the  Imek 
of  the  tnx-ldeii,  and  then  moving  amund  the  inner  side  below  the 
epitriKrhlea  to  the  fnmt  may  trace  the  sharp  circular  margin  "f  ''"-' 
tpxlden  and  rw^vgniy**  its  niiinded  surface  and  gnwve  in  front. 

Diagnosis.  Tlu'  diagnnxi-^  should  be  made  u|>on  aetual  recognition 
by  pal|Kilinn  of  the  |Hjsi(ion  of  the  two  epieondyles,  the  oUrnunm.  and 
the  head  of  the  mdiu.H.  I'he  surgeon  should  never  I»o  sati^tieil  uiih 
IcMs  tiiau  tliat,  and  if  it  cannot  be  obtained  be  slioiild  refuse  to  nuke 
a  piMitive  diagnoMiK.  No  atlitu<le  t»f  Ihc  limb,  no  nien.su  rem  en  b>.  no 
apparent  chungt^  in  ittt  diameter,  no  con-<iileration.««  of  abnoniuil 
mobility  or  fixation  arc  .'fufTicieut,  autl  the  surgeon  M'ho  tni!^t>  to  ibciu 
will  Ih*  only  t<Mi  likely  to  add  to  the  already  loo  long  .'k'ries  uf  linili:^ 
crippled  in  eoa^tiuence  of  errors  in  diagnosis. 
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Of  the  diflerent  fnctores  that  hare  been  mentiooed  as  complicar 
tioD4.  ihfj^e  of  the  olepranon  and  ^trocUea  are  eaalr  reoo^ixed  br 
manipulaticKi ;  that  of  the  corooijid  procese:  L»  iDdicaxed  bv  easy  recar- 
r«nee  of  the  dUlocatioa  after  ils  rednctioD,  bat  if  the  patient  is  ether- 
ized at  the  time  thL>  svmptom  U  br  do  means  chancceri^tic,  and,  fur- 
iliermore,  it  Ls  al=o  present  in  tboee  fiactares  of  the  internal  condyle 
vhich  are  complicated  hy  displacement  of  the  fn^meot  and  disloca- 
tion of  the  radius  backward.  Fractnre  of  the  head  of  the  radius  can 
hanllj  be  recognized  unlest*  the  fragment  ^hoold  be  so  displaced  that 
it  con  tie  felt  on  thif  outer  <ide  of  the  eondvle. 

The  reoinUufdisujsionsover  cases  presented  to  the  rarioas  learned 
^icieties  ehow  verr  clearly  the  difficulty  nf  makit^  a  diagnons  in  cases 
that  have  n-maioed  unn-duceil  for  any  length  of  time,  CFpecially  in 
children  in  whom  the  injured  or  stripped-up  periosteum  rapidly  fomu 
new  brme  which  ob;iCure<  the  original  outline^^  Much  of  the  uncertainty 
ojnceming  the  character  and  results  of  reported  ca?«s  U  due  to  this  fact. 

PrognMis.  The  pn^nosis  is  favorable :  reduction  in  recent  ca.<es  may 
Ik*  confidently  expected,  with  complete  or  almost  complete  restoration 
of  function.  In  old  cases,  of  more  than  sis  weeks*  standing,  the  pmh- 
ahility  of  reduction  U  greatly  diminished,  although  successes  have  been 
re|>orte<I  after  three,  five,  and  even  seven  months.  The  greater  the 
di?>|>lacenieiit  upwanl,  the  arm  being  only  slightly  flexed,  the  less  is  the 
pnjl^ialjility  of  re<lucti»n  aAcr  the  lap:<e  of  ^ome  time;,  (or  the  lacerated 
latfr.ll  ligaments  liave  then  formed  new  attachments  at  points  so  high 
on  the  humenn  that  they  must  be  again  ruptured  befiire  the  ulna  and 
radiu-^  cun  tie  brought  below  the  end  of  the  humerus,  and  in  attempting 
t<»  rupture  them  by  tlt-xing  the  elbow  the  olei-ranon  or  trochlea  mav  be 
lirokfn.  In  addition^  the  sigmoid  cavity  tills  up  with  fibrous  tissue 
which  obliterates  its  articular  surface  and  binds  it  to  the  back  of  the 
hiinn;rii-.  KurthiTniore.  as  the  injurv  is  m<}st  frwjuent  in  the  voting, 
wlKivr  |HTi'»>t».-iini  is  :ictivt*  to  ppnluce  Ixme  wlien  irritato<l  or  stripped 
lip.  nli-t;ul«>  may  thii^i  l>e  crc:iU'<l  which  cannot  l>e  overconic  except  by 
artliroturny.  In  xmic  case's  nfunre^hm^I  tlislocation  the  patients  have 
in  time  o)itain<><l  a  tVe<-  r:ingt'  of  motion  and  a  useful  limb,  htit  usuitllv 
the  ini>l>ilitv  i-  verv  slight.  In  a  iliscussiou  u|K»n  the  subject  in  the 
Sn-iiV'  (If  Cliirurjrif!  i  Hnf/'/in^,  istJl,  p.  Wt-.  it  was  stat<tl  as  the 
(•x|KTifncc  of  s«'vrnil  ni'  the  momlKTS  tliat.  in  the  oKlcr  cas4's  at  K-ast, 
il  wa-  not  uncommon  to  fail  to  make  a  complete  n-<Iuction  of  the 
nuiiii-,  hut  that  ni-v<rthc-lcss  tin-  jKitirnts  rccfiverod  full  use  of  the  joint. 
iJciiirn-tK'i-  ot'  tin-  <li>!iM-atioii  of  tin-  nuliii>aIonr  has  alHiln^-n  observe*!.' 

Kv'ii  :il't<T  an  carlv  n-iiuftlon  tin-  niohilitv  niav  1m-  (limini>h«tl  bv 
thi-  rt-iili-  of  ihi-  arthritic.  (■>[H<iallv  in  the  old  an<l  rheuniati<\  or  Uv 
iK-w  l'orinatii<n~  of  lion*-  uliout  xhv  joint  which  n)cchani(*allv  limit  its 
nw<:i-  of  iiKitioii,  or.  very  ixccptionally,  by  an  ossitying  n»y«»sitis  of  the 
bni'liiali-  aiitifii-.-' 

( 'onijuiiinii  (li-liK-aiioiis  ii>tiallv  do  wt-U  if  ki'pt  surpic:illy  clean  ami 
well  liniiiif'l,  and  tti«-  liiiil)  >ii>jM-ndi-d  ;  primary  n-section,  in  the  ab- 
t»  ncc  ot'  spffial  iti<iication-,  should  not  U-  done. 

'  M:i-.ii  :    N.-w  Vi.rk  M..li.;il  i:*^^. -r"!.  1—0.  v..l.  \ix.  y.  :ii*T>. 

'  Mv^ili:  Ih'iiisi-lir  Zi'irxlirit't  fur  Clilr.,  IKtl.  vul  liv.  |i.  *J(IT :  Sodtck  :  Bt:iU|CV  ram 
Oiitni'lhliitt  fur  thir.,  lUDl.  ji.  1^7. 


BACKWARD  TUSLOCATIOSS  OF  THE  ELBOW. 


627 


Treatment.  Much  has  attention  has  been  paid  in  the  treatment  of 
ilialucationH  iMckwunl  of  the  ellxtw  lu  th(!  obHtaclcs  created  hy  the 
nntom  ligaments  than  iti  those  of  thi*  shoulder  or  hip,  and  methods 
■re  in  general  and  succes^fnl  use  that  are  directly  opiK»sod  in  ebaractcr 
to  (host!  based  u|»rin  a  considenition  of  sueli  olistarlom  and  ii|K>n  the 
principle  that  a  iii.«l'K-ated  bone  slunild  be  ri'tume*!  along  the  route  by 
whicli  it  has  been  displueed.  The  explaiiatiun  of  tliis  HuceesH  of  faulty 
methoil.'*  is  to  lie  found  either  in  an  extensivt^  priniart'  lacenition  of 
lM>th  lateral  ligaments  or  in  the  possible  overcoming  of  the  obstacles 
by  increasing  ine  laceration.  The  easy  reduction  of  most  diskK-ations 
under  etiier  by  direct  pressure  in  suitjible  directions  njKHi  the  prtyecting 
ends  of  tlie  lx>ne-i  if^  an  indication  that  ligiimentons  obstacles  of  impur- 
tanoe  do  not  cxittt  and  that  the  chief  opfH^^ition  is  fnruishetl  by  the 
niU8cU;!>  giKiKmixJically  contracted  on  all  t>ides  of  the  joint,  and  the 
inference  is  ton  often  drawn  that,  provided  this  opposition  is  overcome 
by  force  or  by  aniL-»thcsia,  the  surgeon  nce<l  not  |>artieijlarly  eonceni 
hinis<^-lf  with  the  altitude  of  the  limb  during  his  cfVorls  to  nnluce. 
But  the  success  of  a  faulty  metlio*!  8honld  not  make  us  unmindful  of 
its  defects ;  our  work  should  l>e  done  skilfully,  as  well  an  suecct^j^fullyt 
and  even  if  our  emrru  will  p»Hd  imdeteeti>d  and  their  euuMKjueaces  be 
promptly  repaire*l,  we  should  not  lightly  comnut  them. 

Such  a  generally  successful  but  faulty  method  is  that  in  which  the 
forearm  i.s  tiexed  mt  nearly  ah  |M)ssible  to  a  right  angle,  tlniwu  directly 
awav  from  the  humerufi  in  the  direction  of  the  long  axis  of  the  latter 
until  the  tip  of  the  eoronoid  process  is  brought  below^  the  trttcblea,  and 
then,  the  traction  being  relaxed,  is  moved  forwanl  and  upwanl  into 
place.  Many  different  methods  of  effecting  this  manoeuvre  have  l>een 
employed,  the  one  commonly  known  as  Sir  Astley  t'oo|)cr*s,  altliough 
practised  in  exactly  the  same  nuunier  long  befont  his  tinu-.  in  whieh  the 
surgeon's  knee  is  plaeeil  in  the  In-nd  of  the  ellHiw,  being  the  niojit  <rom- 
mon.  Coojjer's  description  of  it  is  as  follows:'  "  The  |iaticnt  is  made  to 
sit  down  upim  a  chair,  and  the  surgeon,  placing  his  knee  on  the  inner  side 
of  the  elbow-joint,  in  the  bend  of  the  arm,  takes  holil  of  the  jutient's 
wri^'t,  and  bend^i  the  arm.  At  the  same  lime  he  presses  on  the  radius 
and  ulna  with  Ids  knee,  .so  as  to  sepanit4'  them  from  the  i<s  humeri,  uud 
thus  the  c<irr)noid  pnww!*  i*  thrown  fnmi  the  posterior  fo}w:i  of  the 
humerus  ;  and  whilst  this  pressure  is  supijorted  ny  the  knee  the  arm 
is  to  lie  forcibly  but  slowly  licnt,  and  the  reduction  is  eoon  effeetiHl. 
It  may  aJ*)  l>e  aeeoniplislie<l  by  [itaciiig  the  arm  anvnnd  the  post  of  a 
be<K  and  by  forcibly  In'nding  it  while  it  Is  thus  ixnitim^l." 

The  kiiec  in  thus  umiI  a;,  the  fulennti  of  a  hivcr  of  which  the  wrii^t 
is  at  the  emi  <if  the  long  arm,  and  the  oleeninfm  at  that  of  the  nhort 
one.  The  resistance  to  be  ovcpeonte  is  that  of  the  muscles  and  of  the 
ftnft  parts  which  bind  the  ulna  and  radius  to  the  humerus,  and  it  must 
he  overrome  to  an  extent  that  will  allow  the  ulna  to  beilireetlv  sepa- 
rated fnmi  the  lower  Iwrder  of  the  Inimenis  to  a  distance  e<jufl(  to  the 
height  of  the  oironoid  jm>cess.  more  tluin  half  an  inch ;  the  lateral 
ligaments,  the  np|Mr  fibres  of  the  anroiiHMis,  an<I  tlie  stout  fasria  on  the 
outer  side  of  the  elbow,  must  all  yield  to  this  extent     That  they  coni- 

>  Owper :  hoc.  dt.,  ii.  380. 
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monly  do  so  is  a  pruof  of  tfac  amoUDt  of  tlie  laceration  and  uf  tW 
fdiTe  emploved.  Tlie  method  is  faulty  because  it  rpquires  for  itji 
aRompIistiiiicnt  a  mnximiini  of  laceration  on  IhhH  sidw  of  the  joiai 
which  may  have,  and  pnibubly  lia±i,  been  oacapt^  iu  the  original  injury, 
ami  becaii!'*'  it  rttqiiin-s  the  siinuUaneout>  eloii^tioit  oi  the  nniwlRt  of 
the  front  and  liark  of  thn  arm.  Possilily  fortublt*  pn>nalion  of  \\w 
iipjicr  part  of  the  forearm,  facilitated  by  the  rupture  of  tJie  internal 
lateral  ligament,  would  make  it  easier  tlius  to  disengage  the  corntiuid 
process  and  avoid  additioiud  laceration  on  the  outer  side. 

The  specilir  obj^^tion  made  to  thi»  luetliod  applies  ctiually  to  all  m 
which  reilnctiim  i-i  made  while  the  elbow  is  Hexed  at  a  right  anple,  and 
in  n  less  degree  l«>  those  in  which  the  joint  is  jMirtly  Hexed.  In  the 
latter  the  uiode^  of  application  of  the  tbret:  are  nunien)us  ami  varied  : 
traction  by  pulleys,  by  the  hand,  or  by  a  loop  phicevl  above  the  nlorni- 
non,  and  ]>ressureby  the  thumbs  upon  the  olecranon  ami  head  of  the 
radius  while  the  fingers  are  interlocked  in  front  of  llie  lower  end  of 
the  humerus.  The  more  extended  the  limb  the  more  i-asily  w^ill 
methotls  of  thiti  kind  suei^eed,  but  they  need  to  W  supplemented  by 
flexion  or  direct  coaptation  afler  the  coronoid  proceas  haa  been  brought 
HufUciently  low. 

A  possible  obetacle  in  the  way  of  traction  in  the  extended  or  slightly 
flcxe<l  position  is  the  engagement  of  the  tip  of  the  comnoid  procvw*  in 
the  olecranon  foH.sa  of  the  humeriiK  in  tmeli  a  wav  that  its  under  Mir- 
fare  resl.s  directly  a|,'ain!*t  the  up|>er  posterior  prirtiun  of  the  trooblea 
and  prevents  the  ulna  from  moving  Ixxlily  in  the  direction  of  its  long 
axis.  It  can  1m;  distrngaged  by  pronating  the  upper  [»art  4tf  tlie  fore- 
arm,  hypereitending  the  elbow,  or  pnwfling  tlie  upper  part  of  the 
forearm  backward  and  the  lower  part  of  the  arm  (or«anl.  Kxcviit 
for  this  |H>s>ible  obstacle  traction  in  complete  exteasion  nitrets  the  intii- 
caliouK  KulVicientlv  and  without  neeilIeK'*  increase  of  the  laceration,  and 
the  obstacle  can  be  readily  overcome,  aa  baa  just  been  said,  by  alight 
by  pen* X  tension  aw  sugg(?atcd  by  R4ieer  in  1844. 

Traction  may  be  made  by  the  hands  of  the  surgeon  himwlf,  or  by 
asaetants  while  the  surgeon  watclies  the  descent  of  the  ulna,  fret*  tlie 
ooronoid  pniceHH  if  necesRarv,  ami  presww  the  nidiut*  and  ulna  fi>rward 
intoplm-eat  the  pn»per  time  ;  or  it  may  Ik*  made  by  an  Intlia-nibl»ereord 
or  b>'  fasteninga  weight  totlie  wrist  and  allowing  the  ann  to  liang  <litwo. 

This  method,  traction  upon  the  fully  extended  or  even  hyperexlcnded 
forearm,  followed  by  direct  pressure  forward  on  the  upper  ends  of  the 
ulna  and  radius  antl  counter-pressure  backward  on  the  lower  eml  i»f 
the  humerus,  or  simply  by  flexion,  corresponds  as  nearly  to  the  fnnda- 
mentjil  principle  of  re<hiction  a?  i^  jiracticjible  in  th«-  u.'^ual  um-ertoiuty 
as  to  the  exact  attitude  taken  by  the  limb  at  the  moment  of  diitlooation. 

In  all  cities  of  donlit  or  difliculty  aiia>stlie8ia  should  be  use<l ;  and,  as 
a  general  nile,  whenever  a  lateral  displacement  is  a«sociated  with  the 
backward  one  the  l>one!4  should  be  pressed  sideways  into  line  liefore 
they  are  drawn  downward. 

When  the  lateral  element  of  the  <lisptaoemcnt  is  very  marker)  and  it 
is  probable  tliiit  the  primarj'  didtocation  was  directly  outwanl  and  baj« 
been   followed   by  u  consecutive  dii^plaix-ment  backward,  unaMthcsta 
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should  nut  be  oniitU-cl,  aiul  aAer  full  relaxatiftii  Iiah  licon  ubtainoil  the 
first  attempt  r^huiild  Im-  to  move  the  oh'cranoii  aiul  hciwl  oi'  iho  milius  to 
thi'  radial  nide  nf  the  hiiiut-nis  and  transturni  the  di»lixr.ition  into  a  pure 
outward  one.  By  rui  dniiifr  tht>  principle  of  replacing  tlie  tK>niS  by  the 
raut«  along  which  tJiey  Jiave  In^^n  dit^pliUTtl  is  followed,  nnd  the  risk 
of  engaging  the  tendon  of  the  bieept  l>ehind  the  external  cnndyh'  \» 
avoide<l.  (SiH-  ul»4o  (he  following  ^teclion.)  If  the  attempt,  rauliimsly 
made,  does  not  sneceed,  the  surgeon  shoidd  next  seek  to  change  the 
displaeement  into  a  pure  backward  one  and  reduce  as  Iwforc  depMTilK»il, 

If  M>mc  time  lian  elapsed  since  the  areident,  more  llian  ten  nr  fifteen 
days,  it  may  lie  desirable  to  break  tip  8ueh  adhesions  an  have  forniitl 
by  flexion,  extension,  and  lateral  flexi<tn,  but  it  niiu^t  Ik  borne  in  mind 
that  forctrd  flexion  alwayj^  carries  the  risk  of  fracturing  the  olecranon. 
This  is  sometimejt  intentionally  <I(me  to  facilitate  re<luction  in  ol<l  cases  ; 
it  is  of  course  foUowiil  by  more  or  le^s  loss  of  the  power  of  active 
extension.     The  trochlea  also  has  becu  thus  brukeii. 

Fracture  of  the  coronoid  procesH  requires  no  special  treatment ;  ap|)ar- 
ently  the  fnigment  is  seldom,  if  ever,  much  displaced,  for  it  retains  its 
connection  with  the  capsule  and,  after  reduction,  is  steadied  t>etween 
the  lower  end  i>f  the  humerus  and  the  tendon  of  (he  bnu*hialis  antieus. 
The  sjiecial  indication  arising  from  it  is  to  guard  against  a  recurrence 
of  the  dislocation,  wliich  is  best  done  by  kot^ping  the  ellww  flexe<l  uL 
or  even  within  u  right  angle.  A  jKisterior  moulded  aplint  is  an  ad<Ii- 
tiomd  safeguard. 

Kraclurt'  of  the  olecmnon  requires  tlie  Bpeeial  treatment  proper  to 
that  injury,  but  as  the  extended  position  of  the  joint,  which  u  most 
favorable  for  the  prompt  and  close  repair  of  the  fracture,  exposes  to  a 
|Mirlial  or  even  complete  recurrence  of  tlie  dislocation,  it  must  be  avoidml 
until  after  the  rupture  of  the  lateral  ligaments  has  been  in  great  part 
re|Knred.  If.  in  the  flexed  position,  the  olecramm  is  sopnrated  from 
the  ulna  it  should  lie  drawn  down  nnd  held  in  contact  by  adhesive 
plaster,  or  the  fracture  should  lie  ex|K>Ke«l  and  the  fragments  sutured. 

Fracture  of  the  head  of  the  radius  retjnircs  prolonged  rest  of  the 
joints  with  a  view  to  reunion  if  the  fragment  n>niains  in  pla{*e ;  if 
disphiced  and  readily  atseessible  the  fragment  shonhl  lie  remove<l.  If 
the  fragment  should  remain  on  the  inner  side  of  the  joint,  between  the 
radius  arul  ulna,  it  would  be  most  easily  rtaehed  througli  an  anterior 
im'ision,  in  making  which,  however,  s|>eeial  (rare  wmihl  have  to  Ih' 
token  to  avoid  injur}-  to  the  musculo-spiral  nerve  and  its  two  bninche*, 
tlie  radial  and  poHterior  interosseous.  In  one  case  I  operated  a  month 
uHer  tlte  act^dent.  I>ecau8e  of  stifiness  of  the  joint,  and  fonml  a  stnal) 
piece  of  the  head  displace*!  to  the  front  of  the  nwk  and  uniletl  there. 
1  removed  it  and  all  ii*lliesi<>ns  ami  c<<vere<l  the  raw  surfaces  with  silver 
foil  in  the  hope  of  pn-venting  fresh  adhesion.  Two-tlurds  of  the  rota- 
tion wxs  pniicrve*!. 

Frat-turt!  of  tlie  eptlrochlea  requires  tliat  the  tuusrics  of  the  forearm 
that  arise  frotn  this  prominence  should  be  kept  relaxed. 

If  tJie  dishicution  is  compound,  but  without  lat.'erution  <^f  the  s«)fl 
parts  s<j  extensive  as  to  make  ainputatiun  unavoidable,  the  |iurts  uiiif^t 
DC  thoriHighly  cleansin]  and  n'plac4>d,  efficient  druiiutgc  provtdeil  ihnmgii 
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the  wound  or  through  counter-ojwnings,  and  the  limb  immobilirod  id 
a  plasttT  splint  and  wiisjH'ndeJ.  Stuue.  ]»crhaps  exlcnsivo.  Mippiimtioa 
is  pnjiMiblo  in  the  s»ift  parti*,  but  the  joint  la  likely  tu  te*rrt|Kr  ^'i  fiir  a* 
to  preserve  a  fair  amount  mI'  motion.  Even  if  the  hrarhml  artery  i» 
torn  the  limb  may  still  be  savctl ;  and  althuiigh  the  adtlttiontti  t^iniiili- 
catinn  of  rupture  of  the  median  nerve  Uus  been  thought  In  rtiake 
ainiHitation  ncceiwary,  I  think  a  different  view  would  now  U*  takm 
ana  the  atteinnt  would  Im>  made  to  reunitt^  its  ends.  FortuuaU-ly 
l>oth  complications,  especially  the  latter,  are  very  ran*. 

Ailer-treatmeut.  In  uucomplieated  cases  it  is  necessary  oaly  to 
retain  the  limb  in  a  Bling  for  two  or  three  weeks,  or  until  sueh  time  ma 
the  dej>endent  position  does  not  cauae  pain.  Pa**ive  motion.  t«>  prevent 
ancliylu.'4iH,  Is  not  necestuiry.  and  is  actually  harmful  duriut;  the  first 
fortnight  if  itoausea  pain.  The  limb  mav  safely  In*  imniohilizt'*!  until 
the  injur)'  to  the  capstdc  atid  lignuientj;  shall  have  been  rejMiire<I.  It 
will  be  more  or  less  stift'  when  first  taken  out  of  the  dressingtt,  but  rom- 
plete  restoration  of  its  funetious  may  be  conlideully  expectwi  under  daily 
wte.  Kxceptions  to  this  complete  recovery  are  aomctimes  found  iu  the 
old  and  riieumatie,  in  complicated  cases,  and  in  the  young  if  the  |K'ri- 
UHteum  has  been  exteiL-^ivelv  strip|>e<I  up.  In  the  first  class,  tiiv.  tdd 
and  rheumatic,  gentle  passive  motii>n  strictly  eonfine^l  within  liie  liuiitd 
beyond  which  persi-^tent  |iuin  and  tenderness  are  c&usetl,  may  Ite  of 
service  to  diminish  the  subseiinent  stilVne^a  and  lia.sten  its  di><up{Mttr- 
anrt',  and  in  all  it  may  be  useful  to  change  every  day  or  two  the  angle 
at  which  the  limb  is  imuiobitizetl. 

LATERAL   DISLOCATIONS   OP   THE  FOBEAAM. 

Both  txjues  of  the  forearm  may  be  together  disUteuted  to  tlie  inner 
or  to  the  outer  side,  ami  the  dishK-ation  may  be  complete  or  inoom- 
plete.  In  the  incomjitele  form,  in  the  sense  in  whicli  the  term  hai 
been  geuerally,  and  will  hert?  !«•,  u.sihI,  one  of  the  two  bone^  jstill 
remains  Im'Iow  or  iu  fn>ut  of  the  lower  end  of  the  huuienis,  althongh 
it  may  have  entirely  left  its  own  corresponding  articular  surface  ;  thus, 
in  the  inoomulete  outward  dislocation  the  sigmoid  cavity  of  tlie  ulna 
li(!H  1>elow  and  embraces  the  extenial  comlyle,  and  its  inner  slope  may 
HtitI  i^>rres|>ond  to  the  outer  jKirt  of  the  trochlea  or  nuiy  have  |uisiw«i 
entirely  to  its  outer  side.  In  the  complete  outwanl  di^locntion,  on  the 
other  bund,  the  sigmoid  cavity  of  the  ulna  is  turned  toward  (pronati^Mi) 
and  embraces  the  outer  side  of  the  external  condyle  or  the  ftujiinator 
ridge,  and  the  head  of  the  radius  lies  nearer  the  me<1ian  line  in  front 
of  the  humerud.  Much  confusion  has  arisen  from  the  use  of  the  tt-niH 
outward  and  inward  dislocjition  to  include  als«)  the  outward  and  Imck- 
wunl  and  the  inwanl  and  backwanl  res|>ectively,  Iwth  in  text-lnioks 
nnd  in  the  reiMjrts  of  cases  in  the  jouniaU.  The  terms  will  l>e  here 
nwlricted  In  those  cases  in  which  the  primarr  dislocation  is  directly 
outward  or  inward,  the  coronoid  process  remaining  in  front  of,  and  the 
olecranon  behind,  the  transver^  longitudinal  (fn)ntal)  plane  of  the 
huTuerus.  In  ft<mie  cjwes  of  outwanl  and  Imrkwanl  dishwation  the 
(picstinn  may  arise  whether  the  position  in  which  thr-  Imiucs  are  found 
ia  not  the  result  of  a  consi'cutive  displumrmenl  folloMing  a  primary 
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outwarti  <li«;plaocmcnt.  I  believe  sucli  consccuLtve  ilisplareineotA  lo  be 
very  rare,  uiid  tluit  the  gn-at  niajorilv  of  lut-kwiinl  ainl  oiitwiinl  dia- 
liH'atiuDh  Im'Ioiij;,  I»_v  llieir  osjwniial  fpaturrs,  among  tlir  l>n<'k ward  ones 
witi)  wliicli  I  luive  al>i)ve  ilei<4^-rilH-J  tliiMu. 

In  a  diftlut-fltion  Uickwurd  an<l  inuaixl  this  (iue»tiun  doeit  not  anue, 
for  a  cotupli^le  inward  dinloeation  has  never  vet  hren  rcporUnl ;  lint  the 
confusion  is,  Devertbele<u,  etjually  great,  for  the  epithet  '•  buekwani 
and  inwanl "  hax  been  indirtcriminately  applied  to  all  di»plaeenienls 
towanl  the  inner  side,  inchidin^,  as  Trflnl  [xrtinted  out,  throe  tlistinei 
varielies:  Ist,  dislui^atiun^  tif  liutb  tioues  inwanl;  ^d,  dihlooatittu.s  of 
ImiIIi  Immk-s  baekuitnl  and  inward,  and  3d,  dinlocatinnH  Iwrkward  of  the 
ulna  alone. 

Incomplete  Lateral  Dislocations. 

Doubtless  it  must  be  attributed  to  this  cnnfu.«ion  in  the  use  of  terms 
that  the  fnijuency  of  ineoni{)hie  dislocations  ti»  the  <mler  or  the  inner 
side  {uiM^ed  iinni>tieo<l  until  ISfJ.'i,  when  a  (iernian  surpeon.  Halm,  who 
had  pmctise<l  for  more  than  forty  years  at  Stuttgart,  puhlishefl  a  paper ' 
ui¥>n  the  subject  in  which  he  stated  tliat  he  had  treatwl  21  caM-s  of  this 
injur}'  in  thirty  years,  nearly  an  many  ns  those  of  disloeation  back- 
wanl  observed  durin);  the  same  iieriml :  of  these  18  were  in  eblldn-n, 
.'1  ill  adults ;  12  of  the  former  and  2  of  the  latter  were  in  mahs,  and 
in  all  but  one  th»;  disloeatiou  waj*  inwuixl.  The  statement-,  which  waa 
8uji|M>rtL'il  in  many  ]»oints  by  the  obfieirationH  of  the  reviewer  of  (he 
pitppr,  Streubrl,  at  once  attnirte*!  attention  and  ha>;  been  eonfimicdnnd 
accepted  bv  sub6e4Uent  writers ;  the  |tnnoi}Kil  eontribtitiouH  to  the  suh- 
leet  have  Leeu  made  by  Hueter,"  Nicoladoni,'  an<l  Spren^I.*  Ilueter 
deserilHM]  fi  s|terimen«>  of  outward  disloratifin  obtained  by  ri^«eetion  and 
3  cases  oKser\fd  elinicidly  ;  Nieidadoni  found  I  ineoniplcle  uutwanl 
dl>!<K-:ittiins  in  lt>  di-^lo(^ition.t  of  the  ellww  obMTViil  in  fcKir  and  a  half 
year*;  and  Sprrnpd  n-jxirteil  that  the  re<**)rds  of  the  Halle  clinic  fi>r 
the  year*  lS7:J-l«7y  amtaine^l  32  eiuao!!,  of  which  20  wen;  inward  and 
12  outward.  An  im[>ortant  ftiiturc  of  the  last  coniTniinication  is  that 
15  of  the  ;J2  (1 1  inwanl,  I  outward)  were  ohi  eases,  and  in  only  1  of 
them  eould  nxluction  Ih.-  obtained.  Althou^;li  it  is  not  so  stated,  it  i.n 
protmble  tluit  in  nianv  of  them  an  emtr  in  ilia|rtio<ii.s  had  lieen  com- 
mitted ;  Hahfi  says  the  injury  is  frequently  mistaken  for  fnwture  of 
tlie  lower  end  of  the  humerus.  In  a  ease  seven  mouths  old  reported 
by  Sprengel  the  injun'  had  Im-cu  pnmoum*ed  by  a  well-known  Ixmdon 
surpeon,  who  pive  the  patient  a  written  opinion,  an  intcrcondylnid 
fracture  of  the  humerus,  and  he  addwl  that  there  was  n<t  tnict*  of  the 
<li>hH*ati(ui  Miid  lo  havi' existed  ;  Spn-n^-l  exriwil  the  joint  and  denion- 
stnitcd  (he  dishicntion.  On  the  other  bund,  Kronlein's  !M  i-ase**  (p. 
412)  4-ontain  no  examples,  and  in  my  experience  they  are  relatively 
VCTV  few. 

TIw  cauHC  U  usually  a  fall  upon  the  outstretched  hand  ;  exceptional 
cauftcA  an-  falls  ujmu  the  inner  side  of  the  elbow  and  blows  receivei) 

'  llnim:  Krhtiililt'*  Jjihrhuchcr,  vol.  ccix    |>.  74,  Riid  vul  cxx   p  H8. 

*  llnvt«r:  Arch   nir  klia.  riiinirtcic.  lHb7.  vol.  viil.  p.  l.*>3.  and  to).  It  y.  93B. 

*  Nl<^nl«l.>iii  :  Wl«iti!r  tiwA.  WnchfTurhrirX,  IKTA.  |>|t.  570.  :>Mt,  tWt,  wid  ffTtk 

*  Sprvnffel ;  C«Dtnlblitl  fSr  ChlnitKiit.  ItM,  p.  129. 
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uprin  the  foreann.  The  interlocking  of  the  central  ridgp  of  tbe  «%-■ 
moiil  favity  in  tbe  groove  of  the  tnjclilea  is  •>uc)i  that  dim^  lateral 
(lisplacfoient  without  preliminan'  .-ieparatiun  uf  tbe  anicaLar  sorlaces, 
or  without  their  fractare,  \a  impus^ihte,  and  it  i«  faigbly  pmfaable 
tliat  the  dii^location  i$  produc-e<l  by  abduction  of  tbe  cumpletelr  ex- 
tended forearm,  or  poN^ihly  by  \ts  equivalent  pronation  when  partly 
flexed — that  ij<,  the  ulna  is  moved  downward  I  in  tbe  pn>longati<in  of 
the  frtintal  plane  of  the  humerus)  and  outward,  turning  upon  tbe 
humero-radial  articulation  a.-*  a  centre,  and  thus  the  internal  lateral 
ligament  is  ruptured.  Tbe  joint  is  thus  opened  upon  its  inner  side, 
the  sigmoid  cavity  and  trochlea  separated  from  each  other,  and  only 
the  ratlius  and  capitellum  remain  in  contact  at  their  outer  borders.  If 
now  the  capitellum  slipi*  inward  along  the  upper  surface  of  tbe  radius 
an  incomplete  outward  dislocation  is  producea  :  if,  on  the  omitran',  tbe 
radiu-j  slipn  inward  along  the  capitellum  an  incomplete  inwanl  disloca- 
tion is  the  retiult.  This  mechanism  can  lie  reproduced  upon  the  cadaver, 
but  it  must  be  admitted  that  the  explanation  is  theoretical ;  aocurute 
clinical  observations,  for  reasons  often  aliove  referred  to,  are  nut  obtain- 
able, and  it  is  impossible  to  reproduce  all  the  factors  upon  the  cadav^. 

A.  Incomplete  Inward  Dialocatiou. 

Fatliology.  The  autopsies  and  direct  examinations  that  have  been 
reported  and  are  available  to  show  the  new  relations  of  tbe  bones  are 
few  in  num(^>cr  There  arc  two  autopsies  reported  by  Bmca'  and 
Jolivet,*  and  the  case  above  referred  to  in  which  Sprengel  excised  the 
joint  seven  months  after  the  injurj'  was  received.  In  tbe  latter  the 
head  of  the  radius  rested  against  the  lateral  part  of  the  trochlea,  and 
tlie  uhia  was  displacetl  so  far  inward  that  nearly  half  of  the  sigmoid 
raivity  projected  free  Ijeyond  the  trochlea ;  ujwn  this  free  part,  and 
nniu'd  with  it,  lay  the  fnietnreil  tip  of  tlie  epitro<'hlea.  TTiere  was 
clnse  fibrous  union  iK-twecn  the  n])[xisinjr  surfaces. 

HnK*a's  ciise  was  a  inucli  older  one  ;  tlie  s|KH'imen  and  a  plaster  cast 
<if  tlio  linil)  are  preserved  in  the  Muse*-  Diipnytren.  It  differs  from 
the  usual  cliiiic:il  form  in  the  vorv  ni:irkcil  displacement  downward 
and  b;i('k\v.ird  of  the  heail  of  the  r.idius.  The  newj<iint  pemiitte*!  full 
flexion  aiirl  ainio-it  complete  extension,  and  the  axis  of  the  foniarm  was 
iiu-liin-d  downwanl  and  oiitwanl  .'10  degrees  fn>m  the  prolongation  of 
iliiil  c»f  tin.'  Imnicnis,  The  distance  In'tween  the  pn>minences  formed 
by  the  tip  of  the  olcrnmon  and  the  head  of  the  radins  was  six  eeiiti- 
nictres.  There  rfiiiaiiicd  not  nice  of  the  latonil  and  annular  ligaments  ;  a 
tihroiis  capsule  of  new  formation  eouneetod  the  bones  with  one  another. 
liror-a  -ijiys  there  was  no  si^n  of  f<irnu'r  fr.icttire,  bnt  I)enuc<?,^  whoa|>- 
|M'ars  to  have  examined  the  sjM'cinien.  s:iv<  the  external  condvle  apjtears 
tu  havi-  been  broken  oil'  and  displact'tl  forwanl.  Tlie  sigmoid  cavitv 
enil)nici"*  the  rpitriK'liIca,  and  forms  a  new  articulation  with  it ;  the 
nidiiis  lies  Ik'Iou  the  inner  part  of  the  tnM-hleaand  pnjeets  notablv  l>e- 
hiiid  it. 

'  Hr'K'ii :   Hull,  ill-  l.'t  ScM-.  AiiH((>nii<|iif.  ISl!'.  y.  'JTi. 

'  .Ii.tivit  :    Bull.  iJf  ]»  S'h-.  AiiHt<iiiiii|iif.  iJ^i-V  \>.  ISI, 

'  iK-iiiKv  :   Dirt.  <)i-  Mt-(1.  ct  (')iir.  iiruliqiicM.  urt.  Ctiiidt',  p.  765. 
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Jolivet's  Rpecimoii  was  obtained  by  ani|)iitation  oighteon  monthst  afier 
the  injury.  The  elb«w  was  flexecl,  the  lorearm  wmipi-onutcd.  ami 
there  wiw  very  blight  mohililv.  The  olerraumi.  <H.>*|>lmv»l  iii\\:ml, 
embrace*!  the  epitroc^hlea  by  its  sij^nuiid  eavity  an<i  jirojerteil  beyond 
its  inner  side.  The  ulecranoh  fossu  wa-s  empty  :  the  auterior  and  inner 
part  of  the  hisid  of  the  radium  nwletl  ii|K>n  the  outer  articular  half  of 
the  trochlea,  the  sharp  inner  Ixtrfler  of  the  latter  lying  like  a  we<l|je 
Ijetween  the  rudiu»4  and  nhia.  The  corunoid  prorpss  lav  in  a  new- 
groove  formwi  at  the  expense  of  the  epilrochlea  nnd  the  adjoining  siilo 
of  the  trochlea.  Tlie  posterior  edge  of  the  head  uf  the  radius  could 
lie  felt  wn  a  prumineuce  at  the  liack  of  the  joint, 

Btith  lateral  ligaments  are  nece!>sarily  torn  ;  the  annntar  ligament 
may  perhaps  resist,  though  it  must  at  least  he  put  upon  the  stretch  by 
the  interposition  of  the  iuuer  anterior  edge  of  the  trochlea  lictMcen 
the  head  of  the  radium  and  the  ron>noid  proeess.  The  clinirat  featurcK 
indicate  that  the  hen<l  of  the  railini*  lie>  mther  below  than  directly  in 
front  uf  the  tru<^-lilea.  even  in  flexiuu  of  tlie  elbow  at  a  right  angle. 

Symptoms.  The  Vi\\»  of  the  forearm  \»  {Hirallel  with  that  of  the 
arm  and  a  little  to  its  inner  side.  The  prominence  of  the  epilrochlea 
'\»  lo!<t,  that  of  the  outer  epieondvle  increaiied.  Flexion  and  exteni^ion 
are  quite  free,  and  |iainleAA  within  e«>rtain  limits. 

Ou  paljiiition,  the  olecranon  can  be  recognized  immediately  behind 
the  position  of  the  epilnKihlea  and  extending  so  far  to  the  inner  ttlde 
a«  to  ma-ik  this  prominence  completely  ;  the  triceps  i^howi^  as  a  rather 
prt'iuiinent  elevation  running  downward  and  inwanl.  The  external 
coiulyle  can  be  plainly  felt,  and  (he  :)l)senee  of  the  head  of  (lie  nuiiuH 
from  it.*i  normal  position  recitgniwd  ;  the  latter  can  sometimes  Iw  felt 
below  the  empty  olecranon  fossa. 

Treatment.  Kwiuction  in  re<«nt  cases  appears  to  Iw  easy  by  traction 
in  the  extendefl  position  and  direct  pre?«ure  upon  the  -ide  of  the  ulna. 
Theoretically,  outwar<l  lateral  flexion  c<jmbined  with  mmleraie  tractinn 
and  fi>lIowed  by  direct  pr*'ssnre  ought  to  effect  reilucti(m  readily  auti 
without  risk  of  fracture,  especially  if  ansp^ithef^iH  is  employed. 

Sprengel's  statistics,  qnute<l  al>ove,  indicate  tliat  retiuetion  is  very 
difficidt  in  old  ea-tes ;  nut  of  eleven  only  one  wai^  r«hieed,  but  the 
length  of  time  that  hail  elapsed  is  not  given  except  in  the  one  wise  that 
was  reduce^l.  eight  weeks. 

Rroea's  sjM-cimen  antl  two  of  Sprpngel's  caaes  show  that  the  joint, 
even  if  re<lnction  is  not  made,  may  have  a  free  range  <»f  motion  and 
the  limb  may  be  useful ;  in  his  other  cases  Sprengel's  attempts  to 
increase  the  range  i)f  motion  faile<l  more  or  leas  wimpletcly. 


B.  Incomplete  Outward  Dielocations. 

Tliis  form,  although  apparently  Homewhat  lo'-  frcqueiil  than  the  pre- 
ceding, ha-*  l>een  more  fully  studied.  Its  cau.-ws  and  mechanism  Itave 
l»een  d*»seril>ed  above. 

PatholoKT.  Kig.  305  represents  a  F^pecimen  fr<»m  an  ohl  c:ise  prc- 
sent^Kl  to  the  .SoriftA  .\nntomiqiie  by  Poumet ;  it  is  desrrilM'<l  bv  ^fal- 
gttigne,  Denuc^,  and   Pingand  as  one  of  the  only  two  cases  tnown, 
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the  other,  Fiiiers,  being  venr  similar.  The  list  he  snoe  been  iDcrcMed 
br  the  five  •specimens  wbtained  by  Hueter  br  resertioo,  by  Huicb- 
iii#>D*it  autopsy,  and  by  f^rengers  case  in  which  the  di^locacioo  be- 
came oompoond.  A  case  vbidi  I  reduced  by 
arthrotomr  three  weeks  after  the  accident 
belongs,  f  think,  in  thii  claas,  although  the 
ooronoid  process  lay  behind  the  external 
condyle ;  the  epitrochlea  lay  in  the  eroove  of 
the  trodilea,  and  a  ma^  of  new  bone  had 
fonned  on  the  back  of  the  external  condyle. 
The  last  three  are  the  cmly  ejumples  of  the 
condition  in  the  recent  state  of  which  I  have 
knowledge  and  the  information  famished  by 
Sprengel  s  relates  only  to  the  position  of  the 
bones. 

Sprengel's'  patient  was  a  girl  seven  years 
old ;  the  injury  was  caused  bv  a  fall,  was  «:Hp- 
posed  to  be  a  fracture,  and  was  treated  by 
imniobilization  in  a  gypsum  dre^iog.  Five 
weeks  later  she  came  under  Sprengel^s  obser- 
vation. On  removal  of  the  dres^ng  a  .•'luugfa 
an  inch  in  diameter  was  fotmd  to  have  formed, 
and  through  the  opening  created  by  it  the  in- 
ternal condyle  presented.  The  head  of  the 
radius  could  be  distinctlv  felt  below  the  external  condvle,  the  ulna 
was  di.4p1aceil  outward  ^  that  the  outer  half  of  the  sigmoid  cavity 
embraced  the  capitellum ;  the  forearm  was  pronated  and  fixed  in  a 
position  midway  between  flexion  and  extension.  Forcible  abduction 
was  made  as  a  preliminary  to  reduction,  anil  the  opening  of  the  slough 
was  tiit-rr-hy  so  enlaT^re*!  that  the  position  of  the  bones  as  descril>ed 
was  verifierl  bv  direct  ins[K.Tti<»n.     The  child  made  a  good  ri*cover\-. 

Hiitcliin-y>trs  -  sjK^'imen  wa-t  of  a  recent  case,  the  patient  having 
died  of  a.--srMi!iictI  injuries.  The  dislocation  had  I)een  rediicctl  during 
life;  on  the  tahle  it  could  l>e  easily  n'produowl,  and  the  Umes  c<iuld 
1m;  tli>liM*:itc<l  to  either  the  outer  or  the  inner  side.  The  sigmoid  notch 
re-twl  a^T'iin-it  the  external  condyle  and  the  head  of  the  nuliiis  pn>- 
jwtcd  ln-yond  the  latter.  The  lateral  ligaments  wei^  completely  torn, 
and  there  were  several  rents  in  the  anterior  one ;  the  orbicular  liga- 
ment was  entire,  hut  inueh  stretched.  Small  portions  of  tartilage  had 
lifen  hroketi  t'nmi  the  ai^ieular  surface's  of  all  three  iMinos. 

I*(>iiri)et's  s[MH-inien  (Kig.  .'JHo)  is  thus  descril»Hl  liy  Pingand.'  ''The 
ulna,  earried  directly  outwani,  has  eompleti'ly  left  the  tnn'hlea,  which 
proje<-ts  on  the  itiner  side  ami  contains  in  its  groove  a  laige  sesamoid 
hoiie  [fviiliMitly  tlie  hrokennitf  epitrochh'a,  i-ulf  infra\  The  extcnwl 
articular  -lnj»-  of  the  sigmoid  <-avitv  is  in  relation  with  the  capitellum, 
which  is  notahiv  hvjH-rtrophied,  as  is  also  the  epicondvlc,  wliilc  the 
triM^hlea  ami  epitriM-lilea  are  atniplned.      Tlie  radius,  displaced  outwaril 

'  SpreiiE'I  ■   lioe.  rit. 

>  Miilcliiii-iiii :  Mt'ilH-,i1  TiniPS  mid  Uazvttf,  lc*(i6,  vul.  i.  p.  410. 

'  I'iiiKi^ikI  :  lAtc  cil.,  )>.  [I'M. 
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uid«q>ecmlly  forward,  h  in  indirect  relations  with  the  epioondyle  and 
ihe  remainder  uf  the  t*undylc,  ontKtdt*  uf  whirli  U  ii  snmll  sesamoid 
bon<>  M'hirh  nnniplcti's  the  nurfaiv  of  articulation  on  this  side.  It 
results  frtim  tJiesc  anatomical  relations  that  the  furcarni  i.t  in  flight 
flexion  with  rotjition  inward;  tlie  ligaments,  especially  tlie  lateral  ones^ 
are  in  great  part  ruptnre*!. 

HueterV  six  s|HM;iMiens  all  showed  tin-  sumo  dispWvniont,  and  the 
epitr(»chlea  turn  ufl'  and  Iwleed  in  the  grf»ove  of  the  triHThtea.  The 
same  avulsion  of  the  epitrochlea  was  tonnd  in  my  case  nml  eliniejilly 
in  seven  others,  AlUjrl  and  von  Dumreicher'  each  one,  Hueter*  three, 
and  Evcrsham '  two,  in  two  of  which  it  preventrti  redurtion,  and  in 
the  utlier»  made  rednetion  very  difficult.  In  two  other  r,i<>es,  also 
ohfterved  clinically  by  Niooladoni,  in  which  reduction  was  not  atteniptt.tl 
becaUAe  of  the  length  of  time  that  had  passed  since  llie  injury*  was 
received,  fourt(*eu  an<l  fiv*"  months  resi^'ctively,  the  epitnM^hlca  was 
broken  off;  in  one  it  conld  not  lie  found,  in  the  other  it  lay  l>elow  and 
near  the  shnrp  inner  edge  of  the  trochlea. 

Niculadoni,  after  ex[>erimentiug  upon  the  cailnver,  reached  the  opin- 
ion, which  t^eenis  lo  he  correct,  that  this  avulsion  of  Ihe  epitr<M?hlea  is 
effected  thnmgh  the  attached  Hexttr  niuM;li's  and  not  ihrongh  the  inter- 
nal latend  ligament  whicli  is  inserte<l  only  uiion  its  lumc. 

Hi*  experiments  show  that  the  iutcmal  lateml  ligament  is  always 
ruptured,  usually  cloiie  to  its  lusertiou  at  the  base  of  tlie  eiiitnx;hlea, 
but  sometimes  nearer  to  or  at  its  attachment  to  the  ulna.  Tne  rupture 
extends  iKickwarrl  along  the  margin  of  the  sigmoid  cavity  to  the  tip 
of  the  oUvrantui,  and  in  front  through  the  anterior  ligament  to  the 
outer  side  of  tlie  conmoid  proeens.  The  I'xternal  lateral  and  the 
annular  ligaments  are  untorn.  The  clinical  case&  indicate,  however, 
that  the  annular  ligament  also  is  sometimes  ruptured. 

87mptonu.  The  eltiow  is  somewhat  flexe*|,  the  angle  varying  in  tlie 
different  cnscpi,  the  forearm  pronnted.  The  axis  i>f  the  forearm  is 
8ometimf!s4  fmndlel  with  ami  external  to  thai  of  the  arm,  sometimes 
addiietcd.  The  prominence  of  the  internal  condyle  is  incrca.'*ed,  and 
the  skin  is  tightly  stretched  over  it.  The  trausverse  diameter  of  the 
elbow  is  increased  by  the  projection  of  the  nuisclts  and  the  heail  of 
the  nidins  on  the  outer  side.  Flexion  and  extension  are  |H)infnl  and 
restricted.  In  the  re{iorted  ca^M^s  uu  mention  U  made  vl'  lateral 
mobility. 

On  ]uil{»ation  the  epitrochlea,  nnleas  broken  off,  is  very  readily  felt; 
if  it  is  broken  off,  the  inner  side  and  edge  of  the  inicbleik  con  be 
plainly  traced,  and  the  epilntchh'a  may  perhapn  \w  recognixeil  as  a 
movable  Unly  Im-Iow  it,  or  it  may  have  own  drawn  past  the  edge  of 
ihe  trochlea  into  its  groove  where  it  cannot  Ik?  felt. 

On  the  outer  side  the  hc:id  of  the  radius  projivts  in  a  line  with  Ihe 
anterior  or  under  siirfa^*  of  the  condyle,  according  as  the  elbow  is 
more  or  less  flexe<l.  The  olecranon  is  more  prominent  than  normal, 
Unrause  it  is  tiflc<l  out  of  its  fossa  and  lies  against  the  back  of  the 

1  NlookdoBl :  Loe.  cit.,  p.  571. 

■Hnalar;  Atrh  ffir  kliti.  Chlr^  to).  It.  p.  836. 

*JCvDMtiam:  l^-itlfifhe  Zeilvhrift  flir  t'btr.,  vol.  ti.ji.  ri2B, 
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more  prominent  external  cmidyle ;  it  is  distant  from  the  epitrochlea  about 
two  inches.  The  triceps  appears  as  a  prominent  cord  directed  down- 
ward and  out«-ard  to  the  olecranon.  The  external  efHoondyle  mar  be 
felt  by  pressing  the  finger  firmir  in  above  the  bead  of  the  radius  and 
behind  the  prominence  formed  br  the  extensor  muscles  of  the  hand. 

According  to  Pingand,  the  forearm  is  so  prouated  that  the  posterior 
surface  of  the  nlna  looks  outward,  and  the  head  of  the  radius  lies  in 
front  of  the  capitellum  instead  of  being  displaced  outwaidlr.  Soc^ 
cases  belong,  I  think,  to  the  class  of  dislocations  of  the  ulna  aJone. 

Treatment.  The  first  indication  of  treatment  is  to  lift  the  central 
ridge  of  the  sigmoid  caxntr  and  the  coronoid  process  out  of  the  groove 
between  the  capitellum  and  the  trochlea,  or,  in  other  words,  to  separate 
this  portion  of  the  ulna  sufficiently  from  the  under  surface  of  the 
humerus  to  allow  it  to  be  pushed  inward  past  the  projecting  outer 
border  of  the  trochlea.  This  may  be  effected  by  hyperextension,  or 
by  outward  lateral  flexion  if  the  head  of  the  radius  still  rests  against 
the  under  surface  uf  the  humerus  so  as  to  form  a  fulcrum  or  centre  for 
the  movement. 

If  hyperextension  is  made,  the  movement  takes  place  about  the  tip 
of  the  olecranon  as  a  centre,  where  it  rests  against  the  back  of  the 
humerus,  and  the  coronoid  process  is  carried  downward  away  from  the 
humerus  as  well  as  backward,  and  when  the  separation  is  sufficient 
direct  pressure  with  the  thumbs  upon  the  head  of  the  radius  will  force 
the  bones  into  place,  or  rotation  of  the  ulna  inward  (supination)  will 
carry  the  tip  of  the  coronoid  process  past  the  margin  of  the  trochlea 
into  the  groove.  Xieoladoni  suggests  that  in  the  latter  manoeuvre  an 
assistant  should  press  with  his  thumb  upon  the  back  of  the  olecranon 
to  prevent  the  production  of  a  bockwanl  dislocation. 

Outward  lateral  flexion  should  be  aided  by  traction  upon  the  extende<^ 
or  slightly  flexe<l  forearm,  by  which  the  articular  surfaces  will  be  sepa- 
rated as  far  as  the  untorii  ligaments  will  permit,  then  pressure  bv  the 
tliiiinb  ti{K)n  the  lit^d  of  the  radius  will  force  the  inner  ends  of  the 
bones  back  into  line,  and  the  straightening  of  the  limb  completes  the 
re<iuction. 

If  the  annular  li^rnnient  is  torn,  its  outer  portion  and  the  adjoining 
part  of  the  extiTnal  lateral  ligament  niav  bo  interposed  between  the 
radius  and  tlio  humerus  and  oppose  the  return  of  the  former  ;  under 
such  cin:urnstain'(;s  the  ulua  can  still  be  reduced,  but  the  lateral  press- 
ure to  effet-t  this  must  l>e  made  upon  tlie  olecranon  instead  of  the 
radius,  and  then  by  pronating  and  aaducting  the  forearm  the  radius  is 
drawn  past  the  obstacle  into  place.  The  sii^restion  of  the  existence 
of  this  i)l)-tacle  and  of  the  nicrins  by  which  it  may  l»e  avoide<l  rests 
entirely  U[M)n  ex|H.'riments  on  thoTadaver.  I  do  not  know  that  it  has 
ever  l>een  cnroimtcred  and  thus  overcome  In  practlt^. 

Thf  poniplieatinn  of  avulsion  of  the  epitrochlea  and  its  lodgement 
in  the  pr<»ove  nf  the  trochlea  seriously  increiL-ses  the  difficulty  of  pp«1uc- 
tion.  As  aljove  state<l,  in  two  of  the  five  recent  cases  in  which  it  was 
nTognizeil  re<Iu('ti<»n  fuile<i.  The  reason  of  the  failure  is  that  the  dis- 
plueenieut  of  the  fragment  fn)ni  the  groctve  by  the  returning  ulna  is 
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prevented  by  the  shnrply  inclined  Inner  slope  of  ihe  truclilea  anti  hv 
thf  prt'saure  of  llie  overlying  luusclt^  and  fu.scia.  'J*tip  fnigmcnt  nee<fs 
til  Ih-  ilniwn  (lownwanl  at«  well  at<  pushed  inward.  Albert  succeeded 
liy  flexing  the  forearm  at  a  right  angle,  and  then  drawing  it  forcibly 
away  fn)in  tlic  humerus  in  tite  direction  of  the  long  axiu  of  the  lalter 
bv  nnain*  of  a  rord  iwssetl  aeros«  iln  anliTtor  snrfaw  elose  to  the 
ellK)w.  The  !>anie  metli>Kl,  when  employed  by  von  Dninreielier,  faileil, 
•A»  tlid  absu  foreible  outward  lateral  flexion  and  truetion,  although  ear- 
ricd  so  far  as  to  threaten  rupture  of  the  i-kin  on  tlie  inner  :-ide  of  the 
joint. 

PosAibly  tlie  trantifomiatitui  of  the  dislocation  into  the  direet  linck* 
ward  form,  or  backwimi  and  inwani,  would  remove  the  fnignient  frnni 
the  gri^)ve  and  nmkc  reduction  possible,  or  it  might  Ik' pnirlicable  to 
draw  the  fragment  downward  out  of  the  way  by  a  sharp  hook  passed 
throtigli  the  skin.  Chher  means  failing,  the  obstacle  eould  be  eajiily 
reaehed  and  removc<l  through  an  incision  on  the  inner  side. 

Complete  Dislocations  Outward. 

These  dislocations,  of  which  the  first  observation  was  Fe[K>rteil  by 
Piipuytren  in  1807,  although  the  form  had  Ifeen  des<^ribed  bv  Petit 
nejirly  one  hundred  yejxrs  liefore,  were  ap|wirpnrly  so  rare  ihut  Mal- 
gai^ne  eould  collc-ct  only  ten  rei>orted  cases.  Of  late.  rejKirts  have  w) 
multiiilied  that,  excluding  irregular  eaM^,  and  thoM>  of  wliich  the 
description  lit  not  suflieiently  detailed,  and  those  whieh  seem  more 
)irit(K'rly  to  belong  among  the  dislocations  baekwani  and  outward,  the 
nundM'r  of  tho^  available  fur  study  aixl  generuli/ation  Ik  aUtut  Iwentv- 
five.' 

In  mofit  of  the  cases  the  mechanism  of  production  cannot  be  deter- 
mined, but  the  histories  of  a  few  ore  sufliciently  complete  to  show  that 
the  cau^  may  be  a  fall  ujMin  the  outHtretched  palm  or  upon  the  ellmw, 
or  a  blow  receivitl  u|»on  the  inner  side  of  the  forcjirm.  Hatry'-  aise 
is  a  clear  example  of  the  first,  the  patient  stumbled  ami  fell  forward 
upon  his  hand  ;  von  Pitha's  iKitient,  who  fell  while  Iter  hands  were  in 
her  muflT,  is  an  example  of  llie  second  ;  and  Slears's  fmlient,  who  w.is 
struck  upon  the  inner  and  up[>er  jiart  of  the  forearm  by  a  revolving 
piece  of  wihkI  while  the  eII»ow  was  |iartly  flexwl  in  an  effort  to  dniw 

*  Tlie  blbHufTTKphv,  oxrlmlinc  doulitful  ca»<4.  is  ut  fc^lloins :  l>ut>iiy1mi,  Lcfims  'miei, 
vnl.  i.  p  i:n  ;  lt(ial<'v.  Hull,  de  )a  flkK.  AruinmJMiKS  I'<t7.  P^  101 :  NtUton.  I'athol  '•htmr- 
ri<-stc.  vi'l.  ii.  f>.  :il>l  :  NelUod.  IjuiRct.  IK44,  ii.  |>.  ^.S^:  Rnbert,  Uai.  dca  W .  ^\ 

p.  mi;  Kunlt^.OM.  Mrili««ln,  1M9,  p.  717  :  Vt^raciii)  luu)  Triuuet,  Omc  lfMi< 
Piiil^rv  and  liulmicil.  Om.  Am  HApitniii.  tK"iI,  p.  3f) ;  |icnu<^,  ThJw  d«  Pari^.  :  .  .  ...u- 
biTl.  \i\na  :  I'upch.  tiu.  dn  IlftpiUus,  IKiH.  p-  VW  :  Mt-rxrh,  Rnlt.  d<-  U  Soc  dft  liiruriti«. 
IrttW,  p-  S20;  Varirk.  New  YoA  H«lM?al  Rtvon).  1mB7,  col.  il.  p.  387;  Aiidn-wn.  tdrm, 
Il^To,  p.  TJO;  Vfifi  I'ith*.  Pi(h»  md  Billroth'ii  «"liinirj["'.  vnl  iv,.  klit.  a,  R.  )>■  71,  4m)>«»; 
HbIIT.  Ljron  M«^diml,  I'd!,  vol  xvltt.  p.  irt;  Wvlif.  in  llNitiillon'n  t'riH-tun-s  and  Dimlo- 
mtlons,  p.  «>H ;  Birliii.  I'nion  M*^!,  I-CU.  p-  '^  :  "Xbonic,  New  York  llospiul  UurtM. 
l^CV,  p.  613 ;  Huon.  Nrw  Vurk  M«^>cal  lUoord,  \'^K  vol  xvli.  p-  3lt7,  i  raar^ ;  1wm*>. 
fdrm,  p.  fieft  -.  Kkwttm-I,  P)iit»d(-l|>hi»  Medic*!  and  MirttWI  R<:|Mrl*  r.  Isi^l.  toI.  xlv.  p. 
3H-,  Mr*n,  l'>iiU<lcl|itiiH  M<ilii-al  Tiiucv.  IWO-I,  vol.  xL  |L  rO;  Johiiw^ii,  Tnuittacliont  of 
the  MnaMiri  ><litio  Mrdiral  AHmK-talixii,  IHH),  p.  33;  B»tttMoa)br<.  Ijtiicit.  IsMt,  II.  p.  .KC; 
iloinlrin.  I'«iitlil.  furdiir  ,  February  l.lSaO;  StimcAn,  hr-n*  Ktvrii ;  \Vin«)oW.  Annul*  of 
HiiTKrry.  Mav.  HOI,  p.  WK".,  |  liavr  mil  l»^n  alilf  la  vt-rify  lln-  refcn-nit-  for  Ihipuylnn't 
and  Vpni^tiil't  nwra.  Thr  Oan-Ilr  MMinilc  far  IsTil  dnt«  nut  iMnlaiii  thi^  lallvr  ,  in  ihe 
OawtU)  de*  ll/<piiaiiK.  IH5t.  [rp  tct  nnd  Vi)l.  in  an  article  bj  Verneuil  aod  Tri(|Ufil  witirh 
•SDt^lu  ■  aw  vi  iiKv^pIek  ualward  dislvotUon. 
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tluwn  some  object  from  above  his  head,  is  an  example  of  the  third.  Tlie 
inechanism  in  a  fall  U|ion  (he  hutul  is  <IouhtIcss  ihe  samu  ha  tJiat  in 
incomplete  diRlnuititin  outtvartl  pitHhiwKl  in  lhc>  ^me  manner — that  ix, 
outwanl  lateral  flexion  is  produced ;  the  internal  lateral  liji^nient  in 
ruptured,  and  then  the  bones  are  dii^plaecd  laterally  [wst  one  anotiter 
by  the  continiwid  action  of  the  weight  of  the  body.  In  one  of  vim 
t'itha'H  csx^A  X\\\^  latenil  llcxiun  was  observed  by  the  mother  of  the 
j>atienl,  a  boy,  six  yeans  old,  who  saw  the  elbow  bend  as  he  fell  from 
n  tree  upon  his  outstretched  hand. 

Pathology.  The  only  reeorded  autopsies  are  those  of  Boulcy  and 
Heinlein  ;  in  the  former,  u  eom[H>und  disloeatiun  with  fracture  nf  the 
external  condyle  pHMluoed  by  a  fall  upon  the  elljow  fnmi  a  height  of 
twenty-eight  feet,  amputation  was  refuw<l,  and  the  tmtient  died  on  iht; 
twcnty-fiiVh  day.  The  lateral  ligumentii  of  the  elbow  were  entirely 
niptnre<l ;  Iwth  lH)nPH  of  the  forearm  were  plated  externally  to  the 
hiwer  extremity  of  the  humerus,  and  the  ulnar  nerve  was  laeorntod  at 
the  level  of  the  trochlea.  In  the  latter  Uith  lateral  and  the  anterior 
lig:nnent-i  wen?  torn,  the  nidial  nerve  bruised  ;  a  fragnu;nt  wuh  bnikcn 
from  the  head  of  the  radius,  and  the  curonoid  process  waa  broken. 
The  radium  and  ulna  were  also  broken  near  the  middle. 

Disregarding-  one  or  two  exceptional  forma,  the  caneH  may  be  grou|>cd 
in  three  classes  according  to  the  character  of  the  displaw-ment,  but  in 
some  the  account  ia  not  sufficiently  complete  to  determine  to  which 
d.-LS-s  the  ciLse  shoiiM  belong.  In  one,  apjmrently  the  lei(.st  fmpient, 
the  ilisplacemont  is  directly  outward  and  a  little  npwani,  w  that  the 
inner  wlgc  (if  the  sigmoid  eavity  reBt,s  against  the  outer  surface  of  the 
external  condyle,  tlie  cIImw  l>eing  {mrtly  flexeil,  with  the  olecramui 
Whiufl  and  tlie  coronoid  process  in  front  of  the  epicondyle.  The 
radius  preserves  its  relations  with  the  ulna  and  is  situated  still  further 
tn  the  outer  t^ide,  or  I^  carried  to  a  Hiunewhut  liiglier  level  l)y  pnuLilion 
of  the  forearm.  This  involves  complete  rupture  of  the  latend  and  an- 
terior lig:uncnts.  In  Neilson's  case  it  was  thought  the  external  cfindyle 
was  bn>Ken  ;  the  olecranon  was  three  inches  above  its  usual  poftition. 

In  the  second  class  the  forearm  ia  pronated  as  well  as  tiexcil,  and 
this  pronation  is  etfeclM  by  rotation  about  the  long  axis  of  iJio  ulna* 
eo  that  the  head  of  the  nidius  licjt  alH)ve,  nr  even  further  inwani  than, 
the  ulna.  The  gri'at  sigmoid  cavity  embraces  the  outer  surfaee  of  the 
external  condyle,  the  tip  of  the  olecranon  lying  behind  the  c»»nilylc 
and  that  of  the  coronottl  pmccss  in  fnint  of  it.  The  anterior  surfuit! 
uf  \\w  ulna  lookrt  inwanl.  The  head  of  the  radius  lies  above  its  nor- 
mal position,  in  front  of  the  hunioni««,  and  pitssibly  still  in  contnrt  with 
Ihe  u|>}M>r  )iart  of  the  articular  surface  of^  the  capileltuin.  Stuily  of 
the  AKch'ton  indicites  that  this  fonn  can  Ik*  lasily  proiltiecil  frnm  an 
incomplete  outward  di.tlocatiou  by  pronation  of  the  limb ;  it  is,  1  think, 
the  most  common  of  the  three  claaaes,  and  it  seenitt  possible  that  tlio 
extrnial  lateral  ligament  may  l>e  pn^served  untorn.  I)ennc6  has  given 
it  the  name  of  suh-fpicnntiifiar,  in  distiuction  from  the  following,  third 
cliiss,  which  he  terms  tnipra-epi'-<jntlyh\r.  \\v  thinks  the  di^ltnctioo 
an  important  one  ami  that  the  ditrerenee  deiieiids  upon  the  ntpturc  0*1 
tJie  integrity  of  the  attachment  of  the  muscles  ufwn  the  epiooodyle. 
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In  the  third  cinits  the  ulna  and  radium,  iironnted  and  flexed,  are  car- 
ried h)};hcr  up  alung  the  outer  border  oi  the  humerus,  two  inches  in 
Oiihonie's  CAse.  The  glginoid  cavity  may  embrace  the  supinator  riilge, 
and  (tie  ratliutt  tttiU  Ho  in  front  of  the  humerus,  or  Imtii  BoneH  may  no 
di.->placcd  also  haokward  so  thai  the  cironoid  process  and  the  articular 
.surface  of  the  radius  are  posterior  to  the  ridge. 

It  is  noteworthy  that  in  none  of  the  ea«es  is  fracture  of  the  epi- 
trochlua  mentioned ;  in  one  or  two  it  Is  tmid  that  the  epitrochlear 
muacleH  were  torn  away  at  their  insertion. 

Two  cases,  in  which  an  additional  conwciitive  displaeement  had  fol- 
]owc«l  by  wliicli  both  Ijones  were  hronjiht  around  in  front  of  the 
huuiLTUs  and  (mmattHl  n)  far  thai  their  [histrrior  MirfaccK  wert'  ilirec^trd 
forward,  were  rejwrted  by  CIo<]Uct'  and  Maisonneuve.*  The  latter's 
patient  was  a  woman  who  had  fallen  out  of  bed  upon  her  elbow,  and 
who  was  w)  thin  tliat  the  noftition  of  the  Imnes  conld  \w-  accnrately 
detf'rmined  ;  tlie  lower  end  of  the  htinuTus  pnijecte*!  pmrninently 
iK-hind  and  wa)«  there  <?overed  oidy  by  the  skin,  while  the  triceps 
ran  forward  and  outMard  over  the  epicuudyle.     The  ulna  was  oom- 


Kia.  300. 


Fm.  307. 


QM^tc oaiward  dUlocsUon  of  thv  elbow.    Supn- 
epImtMlylar.    <HTiMimN) 

pictcly  turned  around  so  that  its  pos- 
terior surface!  htokcil  fnrwanl  and  ihi' 
wpmoid  iiivity  lay  a^tinst  th<>  front  of 
the  trochlea.  The  head  of  the  radius 
oouUI  not  I>c  felt.  The  limb  was 
elightly  flexed  and  jrreatly  pronntM. 
Reduction  was  fffe»'ted  by  moving  ihe 
o1ecnu]f>n  ontwanl  and  Iwirkwanl 
around    the   external    condyle  to  the 

back  of  the  humerui^,  and  then  reducing  in  the   usual   manner   the 

backward  dislocation  thus  produced. 

1  aoqiMt:  Qaotod  hy  Malnlirne.  loc  <-it,  p.  616. 
■  UmiMmuMW.  0«L  dec  HApiUux,  1S67,  p.  14S. 
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STinptonis.  Of  the  firHt  varioty,  dislocation  <lirectly  ontwani  with- 
out, rotation  of  the  forearm  (Fi^.  3<_K>),  Puecb's  case  may  Xm  Uikea  a« 
a  type.  The  jNiticnt  wni^  a  iiiOD  fortv-one  ytarit  ohi,  antl  (he  injuir 
wau  t:au:4ed  by  a  fall  from  a  heiglit  of  atiout  two  feet,  the  elbow  ^trikiog 
iigainttt  goinc  Atoner*.  The  forearm  wojn  extendotl  and  siipinate<d  ;  il 
oiiuld  l>e  passively  flexed  uearly  to  a  right  angle,  hut  couhj  nut  be  pru- 
nateil ;  its  axis  l:ty  entirely  to  the  outride  of  the  hiimoriks  and  tlte 
transverw  dianiettT  of  x\\v  clljow  was  uearly  doubled.  'I'racing  Uie 
bonus  with  the  finger  behind,  from  tlie  epitntchlea  outwanl,  the  cmr- 
geon  rec(.ijrniwd  all  the  points  of  the  lower  end  of  the  hururrus.  ihcD 
the  olecranon  well  aUive  and  to  the  outer  side  of  the  e^mdylf,  nmJ  thru 
the  head  of  the  radius  lower  tlian  the  olccniuuu  but  Htill  al>ove  tlic 
lower  line  of  the  humeruA.  In  r>tlier  similar  i.-aw:$  extreme  mobilicv 
of  the  joint  is  mentioned  ;  a.^  if  the  two  scgmenttf  of  the  limb  werv 
very  loosely  attached  to  caeh  other. 

In  the  second  variety^  **  JtiU}-rplconfli/Otr/*  the  axifl  of  the  fomirm 
jipprarK  generally  to  be  inclined  downwanl  and  inward  (adductiuo); 
Hcxion  lit,  or  even  within  (Pitha),  a  right  angle  is  c«jmmoD  ;  seuii-pni- 
iiation  or  full  pronation.  The  transverse  diameter  of  the  elbow  i» 
iuerea^,  hut  not  so  much  as  in  the  preceding  variety.  The  supiuat(»r 
nn<l  radial  extco»or  mu.«<-leM  form  a  well-deliued  prouiiaenci*  above  and 
in  front  of  the  joint ;  the  tendon  of  the  triceps  snows  as  a  pmmineiioe 
ilirecteil  doM-nwanI  and  outward,  and  the  tendon  of  the  biccfie  can 
sometimes  be  felt  running  in  the  some  direction  in  front. 

The  outlineji^  of  the  lower  end  of  the  humerus  can  Iw  dtKtinotly 
traoed  from  the  epitrochlea  outward  to  the  capitellura ;  the  extt.*rnal 
epicondylc  is  masked  by  the  ulna,  but  soraetiraes  can  be  felt  by  pnM4- 
ing  the  fi[igt>r  ilet^pty  in  alxive  the  latter.  The  eup-shape<i  surface  of 
the  head  of  the  railtus  can  l>e  felt  unleiw  it  lias  W-en  carricl  *o  far 
inward  hy  the  pronation  of  the  limb  that  it  rci^tii  :^in>t  the  front  of 
the  hutuerus. 

(n  the  third  variety,  *'*u/)«H7Mco/Miyor"  (Fig.  307),  the  forearm 
IS  flexed  at,  or  nearly  at,  a  right  angle  and  pnmated  ;  the  trunsverw 
diameter  at  the  lower  jMirt  of  the  arm  is  inere;i.s(H|.  The  greater  iIm? 
displacement  upward,  the  greater  is  the  passive  niobilitv  of  tlie  limb 
in  the  plane  of  flexion  and  extension.  The  lower  end  of  the  huiuenu 
is  aoix'j*)*ihle  to  the  touch  even  more  completely  tlian  in  the  two  preceil- 
ing  varieties,  for  it  pnyet^ts  wmipletely  lielow,  and  even  ita  external 
ermdyle  can  be  traced.  The  deformity  on  the  outer  side  varies  with 
the  extent  and  character  of  the  Gnal  displac4,>ment,  for  the  liones  of  the 
fontartn  are  8ometinie!!i  <-arried  l>ackwanl,  cnw.iitig  the  humprns,  or,  a.i 
in  MaiKonnouveV  and  Cloquet's  anses,  carrie*!  forward  to  the  front  i»f 
tlie  huinems. 

It  is  noteworthy  that  in  three  of  the  fonr  ca»eA  in  which  nnlurtioa 
wag  Ufit  made  the  patients  had  good  control  of  the  limb  ami  n  frrr 
range  of  motion  was  established.  VVylie's  patient  thought  hi*  arro 
was  as  i*erviiv;ihle  as  ever.  liiilwrt's  {*atient  wa.-  seventy  yt-nrs  old 
and  hi.H  iuiury  AniM  tnmi  infancy  ;  he  hail  an  exlen^v^  rangi*  nf 
Hexiou  and  extension.  In  I>enu<?^*'f»  caee  (Fig.  SOti)  the  ntiH-nimin 
prr>jectc<l  nearly  an  inch  behind  the  humerus,  the  arm  could  be  fully 
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cxtentlod  aud  Hexed  nciirly  to  a  right  Angle.     In  N^Iutou's  case  there 
was  flexion  nearly  ul  a  right  angle. 

It  if*  nl-sd  nuti'vvortiiy  lliat  in  nu  raw?  were  there  H\'niptoinH  of  intcr- 
fercnef  with  the  (■irenlali()n,  and  in  only  one  rase  (Mears)  were  there 
syniptfinis  of  injury  to  the  nerves.  Jo  his  there  were  j»niii  in  the  fingers 
(nd  nurnhneA-i  in  the  dir<lrihnlion  of  the  nieiliun  nerve. 
Treatment.  Kednelion  hu-t  heen  effei'teil  without  ditlieully  in  all  the 
Mit  ea»eri,  ex4-ei)t  VN'in^low'ii,  by  exU-nslon  aiiddiix'el  niunipulation  of 
the  upper  endAof  the  nulius  and  ulna.  I'he  Ineoration  of  the  lig-amonts 
and  niu^dcs  is  .si»  givat  that  the  b<ine>  are  freely  mnvahle.  and  s)>eciul 
niantruvreK  iutemhil  to  relax  upposing  lKLnd^  are  seldom  n<*eeiy'ary.  Ex- 
wptinn«  to  tiiiw  may  Ik-  found  souietimef;  in  the  first  and  ^erond  varieties  ; 
in  the  first  the  head  of  the  radius  uiay  pass  through  and  Iw  onnglit,  as 
apparently  Jmppoucd  in  t'neeli's  mim*.  between  two  muR-ular  bundle^ 
which  may  then  uihhI  tn  Iw  relaxe<l  by  flexing  and  alHbicling  the  fore- 
arm ;  in  the  lieeond,  whieh  appears  somelimes,  as  has  been  said,  to 
differ  from  the  incomplete  outward  lll^locatio||s  oidy  in  the  aihlition  of 
pronation  of  tlie  forearm,  the  exl4Tiial  latenil  lig:unent  remiiiuing 
nntorn,  the  first  movement  must  be  to  supinate  the  limb  and  thus  tnm 
the  sigmoid  cavity  under  Uie  eaj>itellnm  and  bring  t!ie  he:id  of  the 
radius  to  the  ont«*r  sitle  ;  the  dishK_-ation  is  then  an  Jnctmiplete  ontwanl 
one,  ami  is  re<biee<l  accordingly.  In  a  i^ast-  in  which  previous  aitemnts 
by  tmetiim  in  extension  under  aniesthciiia  by  othiT  surgeons  had  fatl<'<l 
I  ntluciil  fasilv  bv  flexing  the  ('Ukiw  at  a  right  angle  and  pressing 
the  head  of  the  radius  downward  and  anrnmi  the  lower  outer  edge  uf 
the  eondvle. 
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Although  mentionwl  bv  Uippocmtet:  and  chanicteriKe<l  by  him  as  the 
most  painful  of  all  and  fatal  in  a  few  ilnyt>,  and  ailmitted  by  all  sub- 
sequent writers,  tlie  first  recorded  case  (and  that  a  que^tiunablc  one)  of 
this  dislocation  was  publishtH)  only  a  huntlml  years  ago,  ami  the  num- 
ber htis  not  yet  reachwl  twenty-five,  even  inelndiug  seven  cases  in 
which  the  olccmnMi)  was  broken  off  and  reniainiil  in  phice.' 

Of  the  l.'J  (itses  in  which  the  age  is  nientit»ned,  1  was  six  years  old, 

'  Th«  bibliofrniftlijr  U  w  follunm :  tCvf  m.  Moiiiti.  (liivot.  WitUinitrr.  qootml  \ty  Stmiliel 
in  l*nMt<^r  VicrtrljaJirtc^hrift.  IHTiO,  il.  p.  :t7.  h»i1  by  MalfcalicnF.  toe  rit.,  p.  lUI;  IturrTT. 
qniiU'd  by  l*iii|[iui)  in  l>)rl  Mix'.yi'luiH^iiiiir-.  Ul  m-r  ,  vdI  xii.  |>.  T<IS  ,  (~^)it|M-t,  iitnilttl  li; 
MAlKHiitii**.  I'ir.  ril  ,  |i.  <l|7.  lui  M  iliKliH'a(iiiii  iial.wAiil ;  (V»Iu)n,  l.rvn,  qniiCrcl  liy  IVlirtif n 
ill  -iniiahiMilv  U  Diiniritip  Pnti)(«iM'  rt  Etrmnx^^rr,  1H43,  vol.  is.  |>|i.  (4  »n<l  4A,ui<l  l>jr 
81rPDbol;  tlirhpt.  An-hirri«  el^n^nilM,  1)Q».  v<i).  vi.  p  «71>;  I'Hor.  I^nrrl.  1M4.  ii.  p.aiM; 
Aiirrlnn.  I.t'ittoii  Ml^trali-.  IH.V».  v.il  lit  p  :i!M  :  l'«i>l(iii.  IhiliUn  Mi<tii-ul  .roiimnl.  ISflll. 
11.  T>-  'i4  ;  HMTi-sUn,  UivM'tt'-  lU-ft  HftpHatix.  l-^l.  p  rilM;  Cnuwin.  I.Tiiitm  Mrili<-«li-.  ISr;i. 
vol.  Ei.  p.  4Tr<.  an<1  TtiilletinH  <i>  lit  S^rM-i/tt'Hxriiirtirttii'.  tSlt|.  vnl.  i\  p.  4*>l  ;  Rirlirl,  Bull 
d«  Ik  ^ttc  <!(•  CttirurKJc,  IKM).  vol,  ix.  p.  Ul';  M"f*l-Ijtv«IKc  iitrni,  p.  107 ;  (itiH-iuiWAy. 
qgolvd  hy  lliilcliiiio»o.  Mf^l'nl  Timr*  «i)tl  nurtt*'.  Iwti;.  i  p  inA;  I.aiiKruon'.  I^tirrt. 
•iMtrac'I  ill  NVw  York  M<tlii-al  Ri-<-»n],  ISfTT,  vol.  ii.  )>.  10;  K-tfaixl.  null>'tiii«  i1,>  USoriJt^ 
Ali«tat»ii)Uc  l-^).  i>.  t.'i;  l)ntr.  Ijiiiivt,  I"?--',  ti.  |i  '•iC  :  M->i>«.  I><-iil«4:lii<  Mil  /'ilf  tirift. 
Iin7,  |>  40) ;  iiuutiM  )>>-  fiiiiiMit.  Iiic.  ril,.  p.  tlTtl  ;  KrTtitlrlii,  |)>>iil-<lif  Cliiriireii-,  I.trf  811, 

6.111:  Hiiniwiii.  w*  I'lMlr  XIII.  ;  Umx.  nuitWd  )>y  IMall,  FmrlnrfJi  anil  i>i>l(imUciini  of 
M«r  Ktirrniity.  l-W,  p  »«»;  I'liluin,  MM.  Ki-n.nl.  HC,  vol  in  p.  71":  SUimtaii.  BrlL 
i  Jmim.,  IINVi,  ll«>r  (I.  \i.  I.Vjn  Ucri^n-nnv  havci  sImi  hrrn  niwli'  In  n  CMMt  )iy  IVrBQAon, 
|pry,  3ri  nl.,  p.  ?4I,  one  Itjr  IC<nrr,  (.'liiriirR.  Aiiut,.  1H44.  p.  477,  unit  tmo  tij  >liiutirrt. 
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2  were  eight,  2  fourteen,  2  fifteen,  and  I  carh  eiglitpcn,  twentv,  thirty- 
four,  tliirty-eiKht,  and  forty  years  old,  1  was  an  "aduli,^'  and  1 
**  middle  :^r<i."  The  caum  in  the  grratcr  numUT  uf  cai94»  aiipauv  lo 
have  boon  a  fall  nixm  tlie  Hi-xe<l  elliow ;  in  nnt-  (Pryor)  it  «-»  «  blow 
hv  the  handle  of  a  crane  upon  the  Iwck  of  the  elhow  ;  in  two  nprtainly 
(i>aus  l^iv),  and  pmlmlily  in  others,  it  Vta»  u  full  uixMi  the  iialm  of  tile 
hand  ;  in  Kuiluii's  it  was  traction  on  the  extended  ann.  \«tthout  fnir- 
Hire  of  tht>  ulc-oirauun  ;  iu  one  (Cuu><.Hiii)  tlie  iKilitut's  hand  wu>i  i*augfat 
U'ttttH-n  two  (xvgwht'els  and  Inith  bones  of  Uip  fort^arm  wcrp  liniken  at 
tlio  middle  as  well  as  dislocatcfl ;  and  in  one  (Mnrcl-I^valt^e)  the 
|Kiticnt  ffll  from  a  wagun  and  was  run  over,  the  wliocl  [UJ^siiig  aenwa 
the  eIlN>w  and  hrcaking  the  oto<Tannn  and  rurrmoid  prucvtKt). 

In  seven  of  the  cases  the  olecranon  was  brttkcn,  and  in  thctfo  the 
mcchaiii^ni  of  the  disloeatiou  is  easily  undcr»t<iu^l,  fur,  the  resistance 
uf  the  olecranon  Itcing  n'nii>ved,  tlic  two  Itonc;^  can  !»  cjisilv  di^placxd 
fitrwanl  an<l  upwnn^l  alon^  the  front  of  the  hunienw  by  a  direr  ucting 
upon  the  hack  of  the  forearm.  .Suoh  nises,  I  think.  «liiiiild  hiinllv  be 
pnt  in  lU\>i  eluss ;  the  di)«hH-utioii  is  M;eundary  to,  aud  made  jMi.s>ilitc  by, 
tJie  frarlure  of  the  olecranon.  A  pergonal  raMc  of  thifi  kind  U  hhown 
in  Plate  Xlll.  1  have  recently  (isyUJ  ti4-en  another.  In  tlie  cus«'  of  a 
fall  or  of  a  blow  u|ion  the  flexed  elbow  the  direction  of  the  force  is 
priilMibly  inclined  •u>mcwhat  away  fn>m  the  axia  of  the  fonmrni  and  is 
nion.'  nearly  jmralle!  with  tiiL*  posterior  }>ortlnn  of  the  artieular  surface 
of  the  olecranon,  aiul  it  must  be  ^re-at  enough  to  rupture  tlie  lateral 
ligaments  without  the  aiil  of  levcra^.  All  attempts  to  reproduce  the 
diKlocntion  uiwn  tlie  cadaver  by  this  mec^hauism,  forced  flexion  and 
dirL>«-t  inipnlKion,  liave  failed,  except  aflcr  preliminary  division  of  the 
lateral   HganienLs. 

In  the  eai*e  of  a  fall  upon  the  hand  there  is  clinical  evidence?  to  show 
that  liiis  (una  is  ck«»i-ly  allied  to  the  lateral  di.>«Ioculiori.'S  and  that  it  is 
prudiieed  by  lateral  outward  Mexinii  «upplemente<t  by  HiitTicient  torsion 
(i^npination)  of  the  limb  to  bring  the  olecramm  forward  under  thu 
trivhlca;  in  stfveral  cases  t}ie  tlisplacenient  was  ontwar*!  as  well  na  for- 
wani ;  in  ( 'hnpelV,  m  far  outward  that  the  cose  haa  been  chMDod  with 
the  hiter.d  disl'H.'ation9. 

Pathology.  One  autopsy  (Kiehet),  three  amputation^  (fanton,  MnreU 
l^ivalk-e,  kigaud),  two  com|K>und  fnictun'S  of  the  olecranon  withont 
ampulatimi  (llichet,  Guerre),  one  com|*ound  dislinntion  without  frae> 
turc  (Prior),  and  experiments  u|}4)ii  the  cadaver  ^how  how  gnttt  the 
laeenttion  FM>mctimcs  is.  In  Prior's  ease,  in  which  the  jmtictii  ^^'^!« 
Htriick  ii|Miii  the  "under  side  of  the  left  ann  at  th*-  el!niw-j«iim  "  by 
the  rapidly-revulviiig  handle  of  a  crane,  there  wm  a  large  wound  at  (he 
jMiint  where  tlie  blow  was  reeetved,  "occasioning  a  general  diseonnco- 
tioii  of  its  psirin:,  muscular  and  otherwi^,  exivpting  immeiliately  in 
froat."  The  radius  and  ulna  were  driven  upward  ami  forward  on  the 
humeniFt ;  the  condyles  of  the  latter  and  its  shaft  lor  two  and  a  Imlf 
or  thrtH!  inchert  projecte<l  through  the  wound  nestrly  at  riglit  angles 
with  the  forearm,  as  completely  btrip|»ed  an  if  eK'anc<l  with  a  knife, 
Theri*  was  no  fracture,  iie^iuctiou  wa."*  made  ;  the  jiatieiil  rectiveinl 
aft4>T  much  suppunititm  in  and  antund  the  joint,  ami  the  final  mntlt 
was  pMxl,  "  the  lintb  gaining  in  freedom  and  |K>wer,'* 
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In  Ciinloci*s  CU9C,  the  patient,  a  man  furty  yvais  oKJ,  wa^  tlirown 
from  a  wogtm  ;  apiianmtly  he  »(rufk  niMUi  the  rjct^nih-d  ham),  but  the 
fiircami  was  immetlintely  flexpd  an*1  twistod  under  his  chest.  The 
forearm  was  flcxe<l,  ilio  hand  snpinattMl,  tlie  towelling  v<'r\-  creat,  ami 
llie  nkin  tonse  and  threatening  tr>  .slough  over  the  internal  condyle.  The 
anten>p(wteriur  and  hitend  diameters  of  the  joint  were  iin'reas*il,  and 
the  head  of  the  rudluft  eould  be  iutlifttiuctly  felt  externidly  and  ante- 
riorly. The  diagnoHJri  wa?*  not  maile,  and  ''attempts  to  eorreet  the 
nniladjnii^tment "  failed;  after  a  delay  of  forty-vight  hours,  during 
which  the  liwi-lliiig  inen-a^Hl  and  tiloiigliing;  waa  established,  amputa- 
tion well  alnive  tlie  eon<l_vle-8  was  ref^irtitl  to. 

Kxnniination  of  the  lind>  showed  {Fig.  308)  tliat  the  upi>er  Hurfat^ 
of  the  olcenuiou  ri'^^ted  agaiu»-t  the  front  of  tlie  cunitellnni ;  the  annular 
and  interoiKaeons  ligaments  were  whole,  the  anientir  ligament  was  rup- 
tured except  in  its  eentre,  the  |K>8teriur  and  both  Intend  ligninent«i 
niplured.  The  triceps  was  wmipletely  detacheil  fntui  tin-  nh'<-ntnon. 
The  two  radial  fxten-sor  niuselt-ji  and  all  tlie  mustilcs  arising  from  the 
epirtindyle  exet-pt  the  supinator  hrevis  and  theaneonieu-*  wemletached, 
an  wa8  alno  the  cpitrochlear  liead  cd*  the  flejtor  carpi  uluaris.  The  ulnar 
nerve  waa  torn  behind  the  eondvle.  Tlie 
other  large  nen'es  and  the  mam  ve68els 
were  nninjunnl. 

Riehet'.s  fifftt  |Nilient  was  ei^iteen  years 
old  and  hati  fallen  from  a  height  of  forty- 
five  feeU  The  foreanu  was  sdightly  tlexed 
and  m  supination,  ami  wa^  immovable ; 
it  wa^  ^ho^tene^^  an  inch,  mmiiuring  from 
lilt:  epifondylcs  to  the  lower  ends  of  the 
radiuR  and  ulna.  The  oliKTrauon  was  in 
place  and  movable ;  two  inrhcs  below  it 
was  a  hii^  wound  through  which  the  lower 
end  of  this  fragment  pmjecte<l.  The  hejnl 
of  the  radius  and  the  broken  end  of  the 
ulna  were  nx-^iguiwdde  in  tht;  fold  of  the 
elltow  a   fingcrbreadth  aUjve  the  oonilyles. 

traction,  but  recurrence  at  once  fidlowed.    The  |ialient  di«Hl  three  lioun« 
later.     The  autope^y  showed  the  annular  ligament  to  lie  intact. 

In  iuldiiiou  to  tliene  two  varietiex,  diKlw-ation  with  and  without  frac- 
ture of  the  uleeranon,  the  ditfcrence  Itetween  winch  is  so  im|Mirtant, 
there  is  another,  bafRnl  n(»on  elinieal  and  expc-rimental  evidentx",  to 
whirli  the  luiniii  innmi/tfrU-  is  given ;  in  it  the  up|H-r  eml  of  the  olecra- 
non rest**  ngtiiiist  the  umler  and  anterior  surface  of  tin-  humerus  instead 
of  pawing  upward  in  front  of  it.  So  far  a«  can  be  inferre*!  fn)m  the 
reporter]  rafter*  il  i«  the  most  common  form.  The  use  of  the  terms  first 
and  see»(nd  di-gree,  to  distinguish  U'lwwn  the  two  fonii**,  is,  I  think, 
to  Ik-  pn-ferrcil  to  that  itf  inrnnipletc  and  e<implete. 

In  <'tia|>ers  uti^r*  the  additiouni  outwani  ilisl<K-ntii>n.  which  i^  notitl 
in  several  id' the  others,  was  mi  great  that  Malgaigne  classes  ii  with  the 
outwani  dishn-atious.  The  patient  was  n  boy  fourt^-cn  years  old.  The 
nidiuH  lonned  a  marked  prurninrucc  under  the  skin  on  the  outer  side ; 
on  \tA  inner  »dv  could  l>e  felt  the  olecranon  and  lU  signnml  mvity. 


iron>«M  dl»lticiat(tn  nf  iho  «lbow : 

Reduction  was  ea.«y  by 


W4  DISLOCA  TIOSS. 

Ttic  two  h(»nf>s  ovcirnfle  the  humerus  in  fmnt  alinat  two  cefitiin<?tm> : 
the  f-piifjntlyle  lay  behind  the  ulna.  Moii5*s  ca^  seenu  to  me  to  lie  of 
the  same  kind.  It  is  qnoted  bv  Poinsot  as  a  nniqoe  example  of  diver- 
gent di.-^lrjcation,  ulna  forward  and  radius  outward.  The  descriptiua 
i^  limiteil  to  thi.s  statement  and  does  not  definitely  exclude  the  po^i- 
bility  that  the  ulna  may  have  been  di-splaced  outwani  as  well  a^  forwanl. 

Fnwture  of  the  epitrochlea  has  been  obser\'ed  in  one  case  ( DateVj,  a 
boy  fourteen  years  old,  and  this  is  the  one  in  which  the  evidence  iliat 
the  <li.-rlooation  was  produced  by  external  lateral  flexion  in  a  fall  upi>n 
the  liand  i^  most  complete.  The  head  of  the  radium  was  prominent 
out.-idr>  of  and  below  the  outer  c^indyle  ;  almve  it  was  a  deep  depression 
in  which  the  comlyle  could  l>e  obscurely  felt ;  the  olecranon  was  Ixrlnw 
its  \\*\\3\  pr>sition,  resting  with  its  extreme  end  against  the  tnM-hlea 
(first  degree,  or  incomplete).  The  limb  was  semi-flexed.  Reduction 
was  easy  under  chloroform ;  the  radius  first,  and  then  the  ulna,  going 
lutck  into  place  with  a  distinct  snap.  If  this  account  of  the  positions 
of  the  two  bones  is  accurate  the  annular  ligament  was  probably  torn. 

Symptoms.  In  five  of  the  cases  uncomplicated  by  fracture  it  is  stated 
tliut  the  forearm  was  Iengthene<l.  more  than  an  inch  in  one  of  them, 
and  with  this  cuincide<l  a  position  of  the  limb  which  is  mentioned  in 
several  others,  namely,  slii;ht  or  |)artial  flexion,  which  could  generally 
1m!  chniiged  s^tmewhat  in  either  direction.  In  one  in  which  the  range 
of  motion  is  six-cifitnl  f  [^angmore),  the  limb  was  held  at  an  angle  of  lrj(l 
dogrr*e-i,  ciultl  Im-  flexe»l  to  a  right  angle  and  extendeil  to  ItiO  degrees ; 
in  another  I  Oils4>n),  hyperex  tens  ion  could  be  made  without  causing  |Kiin. 
and  "luring  the  movement  the  olecranon  passed  forward  between  the 
biceps  and  pn>nator  teres. 

In  corrcsiKnidence  with  this  lengthening  there  is  flattening  of  each 
side  :m(l  of  the  back  of  the  eIl>ow,  unless  the  swelling  is  sufficient  to 
niiisk  ii,  witii  [troinliit'ncc  of  the  inner  and  sometimes  of  the  outer  c»>n- 
(Ivle,  :iini  the  foriniition  of  a  traiisvcrst^  sulcus  appreciable  bv  the  touch 
bchiiul  lictwccri  the  liiinuTU";  and  tiio  olccniuun.  In  one  c:is«*  the  fi>n»- 
arni  was  aUo  aluliicted.  In  Canton's  case  the  fon-arni  wa-i  Hext.Hl 
beyond  a  right  angle  :  (he  olecranon  n'ste<l  ag-ainst  the  capitelhnn,  and 
the  trirp|»-  wa-:  toi-n  eornplctely  fro?n  it.  It  s*'eni'*  pn)bable  that  iletacli- 
nient  or  riiptnre  of  the  triceps  is  a  necessary  condition  of  the  passage 
t»t'  ilic  oiecnuion  to  anv  (listan<'e  ahmg  the  fn)nt  of  the  hnnienis.  ami 
that  the  exi-tcTU'c  or  altsence  of  the  detachment  mav  (•<)nstitute  the 
<■— .eiiiiiil  rlilVerenee  b<'tween  the  complete  and  incomplete  forms,  or  the 
lir-t  and  seeotid  degrees.  The  elinir.il  fe:itures  which  <liflerentiate  the 
two  f'onn-i  are  that  in  the  lesser  form  the  olecranon  is  pn>niinent  Im'Iow 
ihe  hnnieriis  when  the  elbow  is  flexed,  and  the  fore-arm  is  lengtlieiictl 
wlien  it  i-  extended  or  bnt  slightly  flexed.  In  the  second,  "complete  " 
fotni.  the  forenrtn  i-;  more  or  less  "shortened  when  exteniled,  but  is 
lenirthened  when  flexed  al  or  near  a  right  angle,  and  its  untero-|>»»*te- 
rior  fliuineter  i<  itien';t-ed  becansi'  of  the  pnijiH-tion  of  the  ci>ronoid 
[inK-e--:  in  tlie  fold  of  the  elliow.  The  biee|)s  tendon  can  l>e  reci»gnize*l 
on  the  outer  >i<le  ot'  the  latter,  and  bevoml  it  the  heatl  of  the  ntdiiis. 
I'o-tei-iorly,  in  both  t'orin-^.  the  ohi-ranon  foss:i  is  empty  ;  the  direction 
of  the  ulna  al<o  plainly  indicates  tlie  change  in  the  position  of  its 
up|K'r  end  nnless  the  swelling  is  gn'at. 
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Course  and  Pro^osis.  ]n  only  uiu-  l-om-  (Caiituu)  did  (lie  tlUltiruliiin 
remain  tiiirciliittfl,  and,  Vkn  in  thix  \\w  diiL{^<wi8  wiii^  not  ninde  Ini^auRe 
«r  tlip  swcllin);,  thcTf  is  reason  to  supowst-  titat  a  niiitiihle  titli-ni|it 
to  ntiuw  wduUI  liuve  l>eiii  as  .sui-oeMsful  us  il  nnivcd  in  tJic  nlliers. 
It  waa  also  the  only  casr,  of  thotm;  uncomplicatfil  by  a  cnnipuuud  fnie- 
tnre  of  the  olecranon,  Ihnt  did  bailly  and  in  which  ampiitatioD  was 
thought  to  he  nw-pssiiry.  The  Institry  of  the  cum',  nion'over,  »iii(^es(H 
that  ihi-  decision  was  reached  rather  liawtily  and  on  Rntnnds  that  nii^ht 
be  deemed  insuffieii'nt. 

Of  the  7  roniiM)und  disl(H:utions,  of  which  6  were  coniplinitei]  by 
fracture  of  the  oleeninon,  3  reixiverwl,  2  nnderwent  ampiitatinn  after 
thcj<tint  hnd  stippumted.  I  died  tlirw-  hotiiTs  after  the  nccident,  which 
was  a  fall  from  a  heig^ht  of  forly-ei);)it  feet,  and  iu  1  (Kronlein)  the 
re.*<uh  itt  unknoMii.  Of  the  3  re<'overie?i,  the  joint  MUppunit<>4l  in  2 
(Prior,  Richet's  second),  the  pn>ees,s ending  in  anclivlo^is  in  one  of  them  ; 
in  the  remninin);  1  tiie  patient  recovered  ap|>atenlly  witlioiil  !^uppurn- 
tion,  till!  fracture  of  the  olc<-ranon  unittnl  by  a  librou.4  band  one  centi- 
metre long,  and  two  and  a  half  months  after  the  accident  the  liand 
crndd  Iw  bntughi  to  the  mouth  and  the  elbow  extended  to  an  anjrle  of 
150  degrees.  Whether  anti.-^'ptic  methods  will  impn>ve  thin  jMnir 
reconl  rernitins  to  ho  seen. 

Treatment.  Iu  all  the  cuaca  in  which  the  olwranou  rest»  against  the 
lower  |iart  of  the  end  of  the  humeniH,  the  mi-ealled  incomplete  ilialo- 
cations,  reiluction  has  been  easily  effecte*!  by  pressing  or  pulling  the 
npper  end  of  the  forearm  downward  and  backward,  or  by  flexing  the 
limb  aguiuKt  the  knee  or  the  arm  of  an  awsihlant  placed  in  the  fold  of 
the  cUniw.  In  rjivenawayV  case  the  Ixtncjn  !?lipiie<l  into  plac<'  a]nUK>t 
.«|Mintancou->'ly  when  the  cUxjw  was  flexed. 

In  the  caH^ri  in  which  the  iHinui  are  dieplacfHl  further  upward  it  in 
desirable  to  flex  the  limh  within  a  right  angle  and  then  to  pull  the 
upi>er  ciiiIh  of  the  bones  back  into  place  by  a  htrnp  iNi5t<ed  around  tite 
front  of  the  forearm  close  to  the  i-Hmjw. 

Dislocations  e<intplieate<l  by  compound  fnieture  of  the  oleemnon  mnst 
Iw  treat«l  in  ac<;onlance  with  the  gi-iiend  principles  of  treatment  of 
compound  nrticulnr  fractures,  of  which  Ihey  area  (severe  form,  wvere 
because  of  the  greater  extent  of  the  laceration  of  the  wft  pnrts.  Tn 
my  own  kiih*,  siimplc  fracture  of  the  olecranon,  seen  about  two  mouths 
after  the  neeiclenl.  I  made  reduction  by  an  incitsion  along  the  ulna 
which  exposed  the  joint  anil  the  fracture. 


DIVEBQENT  DISLOCATIONS  OF  THE  RADIUS  AND  ULNA. 

The  elinracteri-^tic  fejilnre  of  this  form  is  that  tlic  nidius  and  ulna 
do  not  actNimiBiuy  ciich  other,  but  are  displace*!  in  divei^-nt  ilin'clions. 
Two  varieties  have  lM'«'n  ohwrveil :  the  anlrrrh-itfttifrnor,  in  which  the 
ulna  |M»ft.«*e.«  up  Mtind  the  hunlenI^>,  and  tiie  ruJius  f»ns*ies  up  in  famt, 
ami  of  which  there  arc  fourteen  reconlcti  cnses  ; '  atwl  the  trmuturrtet  of 

*  Hntl«y,  ProviDcU)  MmIIcb]  and  Hurvtcal  Joarnal.  IH41.  auotnl  In  the  ORX«>tt«>  MMU 
««W-,  1H41.  p.  068;  MktUkUi,  t|iiat«l  by  IVbrn^'u  (n  AniuatM  dv  Oiir.  PrHiK<*lM'  rt 
Kirnnirt'rr.  iHtZ.  \ul  U  p.  52;  Uayvr.  (lutftt«  df!>  II<S|<it«ax.  IKfi.  p.  23i> :  Voti  I'illiih, 
I'ltim  Mild  MilItiillnidtmirKie.  4th  vnl.  ad  Abt.  It.  p.  7^.  nit\»li<T.  AmIi.  Mr<l  R' Iu--*, 
Octulwr,  li^U.  tiUMtcd  by  llMdcleben, Cbinirglc,  vuL  U.  p.  T3U;  Unpal,  Uull-  dc  laSuci^ti 
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which  tliere  are  two  axse^  in  which  the  divetveiice  \ra»  mainly  htt^rnl, 
the  olptimnon  ^HUMin^r  to  i\w  inner  *^u\e  lH>hinu  the  cpitnH'hlm,  iin«l  ihr 
railing  to  the  uiiUm-  siik-.'  Several  anihors  ninko  an  ailtlitional  vurifty, 
uhiii  !»a<.*kw!inl,  r:uliu.>«  outwanl,  on  the  ha>is  "I"  tlie  ease  t»t'  Sntniicl 
W'hito  l{no^^tl  by  (AN>|H->r,'  whieh  seeniK  tn  tiie  lo  Ik-  a  iliiiKHriitiitn  nf 
both  bones  backwiinlanil  outwanl  ;  ami  Poln>uttinake^a  fuurth  variety 
of  the  cajjc*  of  Mons  which  I  Imve  plu*:tii  aniung  didcMailioii^  of  bolJi 
bones  forward. 

A.  Antero- posterior. 

Exclmling  Clievalier's  wuse,  i»f  wlneh  I  have  no  delaiU,  the  thiruvn 
patients  were,  with  one  exceiitiori  (Tillaux),  males,  and  with  three 
exneptinns,  adulbi ;  two  were  nine  yuara  old,  one  thirteen.  The  cuitse 
was  usually  a  fall  from  a  considerable  height,  or  with  violence,  as  fn)ni 
a  niovinu  railway  car,  a  hors*,  or  a  wagon  ;  in  one  it  was  a  fall  while 
carrying  a  heavy  tinilK;r,  in  auolher  while  wrestling;  and  iu  Tilhiux'a 
the  jiatient,  while  lighting  a  match,  stnick  her  elliow  against  a  piece 
of  furniture  behind  her ;  the  pain  wad  m  great  that  r>he  fainted  nnd 
felt  to  the  floor,  where  she  wau  found  witn  her  elbow  ab<iiiete«l  nnd 
flexed.  Scott's  patient  was  thrown  from  a  horao,  striking  upon  hia 
head  and  hands:  he  found  hiselljow  dislocated  ami  the  forearm  |iiirtly 
flexed  ;  a  bystander  pulled  it  straight,  and  he  fell  .••onietliing  trive  \«ay 
in  the  joint,  nnd  a  l»one  appeared  to  dip  forwanl;  p»«sibly  n  iVtfUtca- 
tion  of  the  ulna  alone  baiekwanl  was  thereby  transfunned  into  the 
divergent  one  which  wua  afterwanl  recoguiKeif.  Von  Pitha*8  pdlietit 
fell  head  foremast  from  the  poeond  *tnn*  of  a  building  np»n  a  pile  of 
plauk:s  between  which  the  cxti-nded  forearm  wa^  caught  and  lield  while 
the  ImkIv  was  violently  precipitjited  baekw:ird. 

Pingauil,'  experimenting  ujKtn  the  cadaver,  found  it  caay  to  produce 
tlie  disloailion  by  forceil  pronation  of  the  forearm  after  division  of 
the  internal  latend  ligament;  this  fact,  taken  in  conneclJon  with  tlic 
fall  upon  the  hand  uotetl  iu  several  of  the  camM*,  iudiaitt.fi  timt  tlir 
meehani^in,  in  thei^e  case^  at  IrAst,  ta  a  lateral  outward  llrxion.  by 
which  the  internal  liiteral  ligament  is  ruptured,  followed  or  ari-^im- 
panied  by  forcible  pronation,  and  then  by  the  direta  movement  down- 
ward of  tlie  humerui<  between  the  two  bunc».  Kracturc  of  the  epl- 
tn>chleu  ()bHerved  in  one  caf<f  (Arno7jin)  Hnpjmrtj*  the  theory  of  tMitwanl 
latenil  flexion.  In  two  cases  (von  Pitha,  (Jripai)  the  cornnoid  priMi^^t 
was  broken  ;  iu  ixitli  the  fall  was  from  a  consider.ible  height. 

The  explanation  of  the  nit*chanii«m  in  the  two  eane<*  in  which  tlte 
injury  was  attributed  to  a  fall  u|)on  tlie  abducted  and  flexed  elbow 

.AmUnniqas.  IK79.  p.  174;  AraoMn.  Bordcaai  MM..  KU.  r  *"^  ^lotM  by  PnIiwoI,  !•«. 
[Vlt.,  P.M5;  TilliKii,  i;ttse(l«dMHA|>it«ut,l877.  pTWl.  Minicli,  LoHpvHowsIsI^  IMI, 

qnolMl  by  l\>ii>«>t;  Mmod.  N«w  Y>Tk  Modlesl  BoouiU.  1f<hii,  vol.  ttII.  b.    3tf7:  »«>«. 

Briitol   lf9di€(M!'hirurftickl  Jimmal,  Marrh,   leNJ;  p.  30;  Ikui^t.   TrpurM  bj  Vanbctt* 

Tonfryn,  JuumuU  di»  He.  KM.  de  l.illr>.  .S«if>i.  P,  MM ;  PeUimMt,  Arrb.  ftir  kUm.  Cblr.. 

UM,  vol.  xllx,  p.  243 ;  FArgiucn,  BrllMi  HadloU  JMinwI.  April  «.  laBS,  p.  TSS. 

*  <hlM»Bt,  nportod  by   WAimoul  In   It«va«  HMko-CblrurflaUr,  vol.  xtI   p.  300, 

J  noted  by  PinfCADd  Id  Dirt.  EncyclupHlfinf-,  art.  Ooude.  p.  QOU,  aad  bj  fviamt ;  Wichl. 
'Iiy^Vf,  mill  .^itryrui),  Aiiit  AflBir,  Friiniary,  IdlflL 
'  <'uu|ioi     DinliKalltiUM  Bnil  KnwHur««,  American  edlUun,  p.  3M, 
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(Mirhaiix  and  Tiilaux)  Hliaivit  in  tho  dinictilty  wliit-h  atlai-lifH  tu  llie 
expliuiHtion  of  (lisloofttioii  of  Ixttli  ItoncH  Imekward  Uy  the  8anic  caiii^. 
If  the  alleged  rotation  of  the  ulun  backwanl  and  outwani  untund  tlio 
radiuH,  hv  which  the  internal  lateral  ligament  in  Uini,  i.i  nc>.i>pte<l.  it 
will  not  I>p  diDindt  to  ronccivo  that  the  radium  may  remain  in  front; 
but  even  this  leaves  iinesplaiDed  tJiu  forcible  descent  of  the  humerus 
between  the  two  bones  which  rcquirea  die  rupture  of  the  annular  and 
ihtvro^seoiis  ligaments. 

In  I)uret*H  ca.«c  the  sigmoid  cavity  lonkc?d  outward  (Hupinution),  nnd 
VnuliLMiverswyn  found  he  oould  repnjduco  this  form  up«jn  the  r«daver 
by  foree«!  supination  of  the  |>artly  flexed  fureanu  after  divisiou  of  the 
up|KT  jiart  of  the  iiitenwse<ms  ligament. 

Fatholofy.  Two  of  the  patients  (von  Pitha,  Gripat)  dit^l  of  the 
ass(>eiat^-<l  injuries,  but  the  displacement  at  the  elbow  was  much  greater 
than  that  observed  in  the  other  catw;^. 

In  V(tn  FitliaV  the  aulo|wy  showed  a  wide  »ei*anitinn  of  tlie  radius 
and  ulna  fntni  each  other,  complete  rupture  of  tlie  capsule,  and  of  tlie 
annular,  interosseous,  and  both  lateral  Iig:iments,  fracture  of  the  curu- 
nuid  process,  and  avulsion  of  the  bii«ps  anil  bmehialis  anticus. 

In  Gripnt's  ease,  a  boy  thirteen  years  old,  tlie  euronuid  process  had 
been  broken  oQ*  and  the  olecranon  had  |)us£ed  alniast  directly  upwani, 
n'tuaiiiiiig  close  to  the  posterior  surface  of  the  humerus;  the  nidius 
wjis  displaced  furwar<l  and  outward.  The  internal  lateral  ligamcnr 
hud  tteen  toni  away  at  l>oth  it^i  insertions;  the  external  one  nmiuiiied 
attached  at  h»  upfier  insertion,  and  to  the  broken  coronoid  priKvss  and 
part  of  the  anterior  ligament  The  annular  ligament  was  tnni  away 
at  it8  |Misterior  atUichment  to  the  ulua. 

Symptoms.  The  attitude  of  the  limit  is  noted  in  nine  eases;  in  six 
it  was  ^li^'liily  flexed,  in  three  nearly  straight  ;  in  one  case  suptiiuleil, 
in  the  others  midway  betweiMi  pronation  and  mipinatlnn,  or  sli;:hlly 
prooated.  The  general  appearance  of  the  region  pnilmbly  rcs4-iuhleM 
that  of  dislocation  of  lM>th  Imnes  l>acUwanl,  for  in  iJint*  of  the  casc-s 
the  anterior  |KitIti<in  of  the  radius  was  not  noticetl  until  aOer  the  iilim 
had  been  reiluced.  Hxetuding  the  two  fatal  cases,  the  displacement 
of  the  ulna  unwnni  is  still  vers*  niarketl :  four  centimetres  iu  Tillaux's 
esse,  two  or  tnree  tinger-brendtlLS  in  Miclianx's,  and  one  and  a  Italf 
inches  nl>ove  the  condyles  in  Scott*fl  and  Ferguson's;  in  Tilhmx's  it 
was  als<.>  displaced  somewhat  t*i  the  inner  side.  In  four  cases  the 
position  of  the  nuliun  is  exactly  noted ;  in  two  (Rulley,  Tillaiix)  it 
was  in  (he  4Mn>noid  fossa;  in  Ma*on's  it  reste<l  on  the  outer  portion 
of  the  humerus;  in  Petzholdt's  it  overlapped  the  inner  eilge  of  rhc 
trtH'hlc:!. 

Active  movements,  both  flexion  and  rotation,  are  im|>ossih1c,  nnd 
pii»stve  movements  restricted  and  painful. 

In  two  (3ises  (^I.^ycr,  Tillaiix)  re<!ii<'tion  faiie<I,  the  attempt  lieing 
made  on  the  fourtocuth  and  eighth  days  respectively.  In  hnth  the 
joint  rciiiitineil  tpilte  Htifl".  [n  Mason's  the  attempt  was  matle  on  the 
uincteenth  day  ;  i)ndonge<I  efforts  tinder  ether  brought  the  ulna  into 
plutc,  but  itie  nultiis  sIlpiK-d  toward  the  out«r  sifle  ami  could  not  lie 
entirely    reduc^tl.     The   final    result   is   not   known.     In  the  others 


ruiliictioii  WHS  t:i\\xUn\  wittMiiit  iiidch  (liHiculty,  utiunlly  Uie  uliui  lin4, 
then  t\w  nuliu!<,  liut  in  Itiillev V  the  railiiiM  rt>iiiaiiKHi  u  little  fonranl, 
ami  waa  Hnally  rediicod  hy  rontiiiiuiu^t  nrciWiuM  ii|Hm  it. 

Treatment.  Traciiuii  .^liuiiM  1h*  umm-  in  iho  <tircctioii  (if  tlu-  nxUi 
iif  tlio  lorcarin  to  lirtiif;  the  nln:i  into  placi*,  luul  in  case  of  ue*^]  It* 
might  be  well  to  (N>inbii)c  it  with  mhiio  oiitwiinl  liitenil  tloxinn  Ut  avoid 
tliL'  uprKK'itiuM  of  the  extenml  latenil  lij^ument ;  utter  the  ulna  bt 
n-(liic04l  the  nulius  i^hould  be  pre^ti^ctl  l)uck  into  place  \rith  the  thumbs 
uided  hy  prunalioii  and  adduction  of  the  fureumi.  It  \h  quite  likvly 
that  the  return  of  the  mdiuA  to  its  place  may  Iw  impelled  by  the  latirr- 
jwsicion  nf  the  annular  ligament. 


B.  Transverse. 

Of  this  variety  there  are  only  two  recorded  cases.     Guermnt^s  n 

follows:  The  patient  was  a  lioy  fifteen  years  old,  who  fell  from  a  tree, 
three  or  four  nietnw,  on  hi?*  left  jiide,  :4triking  on  the  |ialm  of  hift 
hand.  The  elbow  was  cnorraoHsly  i^wollen  ;  the  transverw  ilinnietfr 
WU3  ureutly  increased,  and  the  a iitero- posterior  one  teemed  lt.-».ieiHHl. 
The  head  of  the  rndiiit  formeil  u  eongidemble  pmminenee  entirely  tii 
the  outer  side  of  the  epiphysis  of  the  huniurufi  and  a  little  upward; 
alon^  it^s  outer  iKinier.  It  wa^  mi  far  ili.sphu:e<I  iiutw:ini  tlial  tliei 
seemed  to  he  an  interval  lH>tween  it  and  tlie  cpioonttyle  ;  the  tikiu  was 
very  tightly  stretched  over  it. 

Tlie  olecranon  was  di.splacod  inward  Iwhiud  the  epitroelUeu,  whieh 
it  cmbrnecfl  tn  it;  ^igmtiid  cavity.  In  the  j^-at  s[icu>e  In'twrvn  the 
oleeranou  and  radius  lay  almost  the  entire  artienlur  surface  of  the 
liumeruB. 

Tiie  forearm  waa  iiemi-flexed,  and  in  a  poisitioii  midway  Iwtween  pro- 
nation and  supination  ;  vnluntary  movements  were  im|Miasilih-,  jiassivi 
movemcuttt  very  restricted.     There  was  also  u  fracture  of  the  iorwirm^ 
three  centimetres  from  the  wrist* 

Wijrhl's  patient  was  a  woman  tliirty  years  old,  who  liad  fallen  whilt- 
walking,  the  pronateil  rij^ht  arm  In-ing  raught  under  the  IhmIv.  S(i|t- 
po^^ing  the  injury  to  he  a  liackward  dislocation  he  nttempied  to  r«»dii(>e 
under  ether,  ana  af\er  failiiig  nmdc  a  closer  examination.  lie  then 
found  that  the  nuliUH  was  on  the  outer  ami  the  ulna  on  the  inner  nde 
of  the  humerns.  No  other  detailtt.  He  re(lurr<l  the  radium  bv  prm»-j 
ing  on  its  head  while  making  traction  and  adthietion,  and  ilien  th 
ulna  bv  tnictiou  and  adduction  (at)duction  ?),  "usiti^r  the  rxtrrnal  ivn- 
dyle  ati  a  fulcriiuij  ami  at  tlie  ttaoie  time  tirudy  tlesing  the  elU>w." 


CHAPTER  XLVr. 

DISLOCATIONS  OF  THE  ELBOW.— (CoNTrecEI).) 

Isolated  Dbtocatiom  of  tho  Ulna  and  Radiiu. 

DISLOCATIONS   OF    TEH   ULNA   ALONE. 

SEnii,i/yr,  in  a  paper  presented  to  the  Acnd<^mie«lcs  Sciences  in  18.'J7, 
was  the  first  of  iiKKleru  writers  to  call  altontiun  tu  this  elu.v»  ufiltslu- 
catinnf,  altliimgh  Sir  Astley  C^M>}icr  huil  pn•vil(II^Iy  iltf^rilK-d  ji-i  of 
thi;*  kind  a  siK*eimcii  preserveil  at  St,  Thoiiui-i's  Ilo-ipitu).  Mal^':iijrne 
and  otlier  surgeons  and  writers  stremioii^^ly  up|h>mhI  ilie  interpretuti<.>n 
of  eases  eited  in  .supjKiri  of  the  claim  that  the  oeeurrenet:  of  tlus  fonn 
i!*  |K)s.«)blr,  and  deineil  the  possibility  ou  auatoniicnl  grounds,  ehiiniing 
that  the  ulnueannul  bedisphie<xl  Imckward  ami  upward  unueeoni|Kinii'd 
liy  the  radius,  exetrpt  after  rupture  of  the  ifiteni^'^i>u.<  li^^inieul  and 
thi>se  tiuitiu);  the  lower  ends  of  tlie  iHnie.-?,  of  whieh  there  is  no  elini«d 
evidenee.  The  !*|»eeinien  figured  and  deseribed  by  <_Vioper  i?i  elaitucd 
by  tlicni  tu  be  one  of  dislomtion  haekward  of  botli  bone.'i,  aiiil  one 
pffA^'iirei)  by  Robert  to  the  RrieiW'  de  t'hirurgie,  in  1847,  was  deelared 
Iiy  MaI^ii|L:rue  to  im  of  the  same  eharneter.  I  have  examined  C'otiiicr's 
s|MH;imen,  whieli  i.s  slill  presH'rve<l  at  St.  Tliom:L-iV  Hos|iital,  and  Live 
no  iliMibt  that  it  i^  simply  an  ohl  nnre^hieeil  backward  dt^liK^itittn 
of  both  Uuies,  tlie  ermr  in  inlequx-latinn  having  U-en  due  to  a  failure 
to  appreetale  the  new  fonnalioii  of  bone  behind  ibe  external  ix>ndyle. 
Malgjiigne  admits,  however,  on  the  autluirity  of  a  caw  oltserveil  by 
liim»>elf,  the  iH>!*.sibIe  dlrthM-alion  of  the  ulna  ahnie  Itackward  oiul  (o  the 
outer  ?iide  ln-tiind  ihe  radiuf*.  The  fiispute  is  in  part  one  of  lennn  ;  it 
mu<«t  lio  adniitt(.*d,  1  think,  that  the  head  uf  (lie  radius  in  sonic  of 
the  re|K)rted  ea.seb  ha-^  changeil  it>  relations  with  the  eapitellum,  but 
the  change  is  a  ver)*  plight  one,  a  tiimple  slipping  iMickwan!  or  forwnni 
for  a  distance  of  a  few  niillimetres,  without  a  ehangf'  in  its  level  corre- 
spoudiug  lotiiat  of  the  ulna.  The  crrtineous  l_»elief  in  the  im|His.«;ibili(y 
tif  t\\v  (K-eurrcnce  without  ihe  pxt4'nsive  laeeralion^  nientiime'l  nnrst; 
apjiarently  fmm  a  failure  t<i  eimsiilcr  the  efl'e<*t  of  a  change  in  the  n'la- 
tion  of  the  axes  of  the  arm  an<l  forearm,  f«ir  while  the  ooirurrence  of 
nn  isohiteil  disUK-ntiou  of  the  ulna  Imekward  and  upwarri  nn'ght  be 
ini|M>!^«iblc  while  those  relations  remained  unehange<I,  yet  if,  the  joint 
b(*ing  extentled,  the  foreann  is  aildurte<l,  turning  upon  the  head  of 
the  mdin!<  as  a  centre,  the  oleeninon  must  ne<'esKirily  move  upward 
iN'hind  the  humerus;  or,  the  joint  being  Hexiil  at  a  right  angle,  the 
ttftine  movement  of  adduction  will  displace  the  oh-<-r:uion  baekwanl; 
iu  like  manner  ulMhietion  uf  tlie  forearm  cam  bring  the  olecranon  fur- 
ward  or  duMmwanl. 

<M8 
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The  following  recorded  cases'  serve  as  a  liasis  of  the  description  to 
be  gfiveD.  Some  in  which  the  correctness  of  the  diagnosis  is  in  <l(>ubt, 
or  of  which  I  have  not  been  able  to  consult  the  detailed  reports,  ha%'e 
been  omitted. 


Fio.  309. 


1.  Backward  Dislocation. 

Backward  dislocation  presents  itself  under  three  forms.  In  the 
first,  that  in  which  the  displacement  is  slightest,  the  ulna  is  carrieil 
Imckward,  either  directly  or  by  inward  rotation  of  the  forearm  al>tiut 
the  radius  as  a  centre,  until  the  coronoid  process  has  cleared  the 
trochlea,  and  then  is  moved  slightly  upward  behind  it  by  addnctioii 
of  the  forearm  (Fig.  309) ;  in  the  second  form,  the  movement  upward 
is  prolonged  until  the  coronoid  process  lodges  in  the 
olecranon  fossa ;  in  the  third,  the  primary  movement 
of  rotation  is  prolonged  until  the  olecranon  lies  behind 
the  railius.  The  first  form  is  the  most  common,  and 
is  sometimes  termed  "incomplete,"  in  aooordanoe 
with  a  similar  use  of  the  term  in  the  backward  dis- 
location of  both  bones ;  of  the  second  form  there  are 
only  two  recorded  examples  (Malgaigne,  Wilsoo). 
Some  writers  make  an  additional  variety,  dialooation 
backward  and  inward,  a  distinction  which  it  does 
not  seem  necessary  to  preserve. 

Oanse.  The  cause  in  the  larger  number  of  cases 
has  clearly  been  a  fall  upon  the  outstretdied  hand ; 
in  one,  Bnm,  a  blow  received  upon  the  elbow  fnmi 
behind  while  the  weight  of  the  body  rested  upon  the 
extended  arm. 

In  von  Pitha's  case  the  injury  was  received  in  snch 
a  way  th^^t  the  mmle  of  pnMluction  is  clearer  than  in 
must  accidents,  and,  as  tlie  case  is  typical  in  other 
rcs|>ects,  I  reprwluce  the  account. 

A  girl  six  years  old  and  her  little  brother  were 
enjjaged  in  a  trial  of  strength,  in  which  each  siinght 
to  move  an  o|>cn  door  against  the  other's  opposition, 
the  girl  standing  with  her  back  against  the  wall  and  her  oiit- 
stn-tcht'd  liands  against  the  do<ir,  the  hinges  l»eing  at  her  left  siilc. 
Two  othor  bn)tlicr3  came  to  tlie  help  of  the  first,  and  under  their  com- 
bined I'tVorts  tlie  girl's  left  arm  suddenly  doubled  up  with  an  audible 
snap,  luul  when  von  Pitha  examined  it  half  an  hour  later,  ho  fouiitl 
"the  most  distinct  picture  of  a  <lislocation  of  the  ulna  laokwanl.*' 
The  thin  arm  was  in  almost  complete  extension,  the  forearm  lieing 

■  ItiMiiIiiiit.  H<-viit-  Mi'ilii-ikli>.  lA.tO,  vol.  i.  p.  a'),  i)uutPd  in  full  by  SMillot ;  .SMillitt.Osi'^'ll** 
M.'ili.jtii-.  KV}.  v.il.  vii.  p.  :tii;»;  Ditlay.  idem.  p. 3!0:  Bnin  (three  caaenl. idvm,  1^4^.p. .>!>; 
Ki>)>i'rt.  ()a/.L't(<-  ili-s  Ilnpitiiux.  IS47,  p.  3?-2 ;  von  Pitha,  Pitha  aud  Billroth''*  ChirurKif. 
Vol.  iv.  pnrt  ii.  it,  ji.  H7  :  ^InlKuiKne,  KnxHtiont),  p.  (Z\\ ;  PufnK't,  RulletinH  dv  la  Socit'tf- 
Anati)nit(iiif,  l^^i.1,  p.  'JT-;  Mitthit-il,  tiazi-tt*'  ili-s  Hopitaux,  18ti6,  p.  Xd);  WatonnaD,  Ikm- 
ton  Mi-iliriil  iinil  SnrKinil  JonnuLl,  \r'*t%  vo).  Ixxxi.  p.  1K7:  WtlsHn,  Canada  Junrnal  of 
thi-  Mfdifal  Siii-iirc-*.  l-^M).  vol.  v.  j>.  :Ut>;  Waters.  Mar>-land  Mi-dica)  Jnunial.  1«h;|,  vuI, 
T  p.  Ii>.>:  hDiNoii.  Arch.dr  Mi'il.  ct  Pharni.  Mil., S-ptt-nihcr,  IrtW.  inward;  Wight.  Brwik- 
lyii  Mi'ilicul  Journal.  .St'pteuitH-r,  Ibsif ;  and  Stimaon,  case  huru  |{iv«D.  both  forward. 
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slightly  inclinril  toward  (he  iilnnr  Ride  ;  thfi  fidd  of  the  elbow  waa  »ume- 
wliat  rtiisod  by  tlio  itrnjet-ting  trc^-hlca  ;  the  olet'ninon  waa  very  pmini' 
Ufiit  U'liiiid,  but  iMin-ly  raisvd  a!x>ve  its  iiuniml  lovol ;  ihc  elbow  was 
notably  thicktr,  biil  not  bmaik'r ;   the  head  iif  the  radius  wa*  in  il« 

filace ;  pronation  and  RUpiiuition  were  but  slightly  rt-*tricte<l,  but  the 
east  movemeut  of  flexinu  was  very  painful,  lloductlun  wa»  in^ily 
'Accomplished  by  era>>pirig  witli  the  left  hami  the  liunu-nis  above  the 
L«ondy1es,  and  with  the  right  the  foreami  in  such  a  way  that  the  thinnb 
and  tincers  s]>eeially  coniprKwed  tlie  ulna,  and  then  stipinating,  abduct- 
ing, and  extending  until  there  wa8  (flight  iliirs;d  tlexion  ;  at  thi.t  ntonient 
fbe  distinctly  felt  the  lifting  of  the  coronoid  process,  and  on  increasing 
the  traction  it  suddenly  slippwl  back  over  the  trochlea  with  a  6uap. 
Pain  at  once  ccast^il,  an<l  the  }»aticnt  conhl  flex  the  joint 

Kxperiment.-*  ujwn  the  cadaver  by  S^illot  and  Streul)el '  indicate 
that  the  mode  uf  pruductiun  is  similar  to  tliat  of  baekwartl  di^hx'utiona 
of  lH)th  iKines  together — that  ia,  the  forearm  is  abductwl  (Streubcl)  or 
hy|>erextended  (S^>dtllot)  until  the  internal  lateral  ligament  yields,  and 
then  rotatetl  inward  and  addueted  to  carry  the  corouoid  process  past 
iIh:  trochlea  and  engage  itA  jioint  agsinat  the  |io^terior  surface  of  the 
latter.  If  tlie  adduction  is  iucreaaed,  and  e:special)y  if  at  the  same 
time  (he  orbicular  ligsmient  is  torn,  t!ie  olecranon  rises  to  a  higlitr  [K>int 
and  may  pa^  tii  the  inner  side.  If,  on  the  other  baud,  adduction  is 
abisent  and  the  rotation  is  prolonged,  the  olecranon  is  carrietl  around 
iH-hind  the  nidiu^and  the  fi)rm  is  produced. 

Pathology-  Two  s|MH:imen«  (Hobert,  l>uguet)  and  one  coniiHiuntl 
dislocation  (Boudant>  furnish  but  scanty  information  of  the  pathok>g- 
ical  ch-tails,  for  which  we  mujit  niutnly  dc|Krnd  u|>on  cxi>criment.  Of 
the  two  specimens,  Robert's  alone  wan  <if  a  recent  case. 

Puguet'*  specimen  was  taken  from  a  man,  fifty  years  old,  who  had 
received  the  injury  twenty  years  previously.  Tlicre  was  anchylosis  in 
the  extended  |K>sit>on,  but  pntnatioii  and  Mupinatiou  were  preservtHJ. 
The  ulna  was  displaced  backuanl  and  upwani  so  that  its  up{ier  end 
wafl  two  ntntimetres  above  the  line  uniting  tlie  two  cptcontlyIef«,  and  a 
Deflrthn>sis  liad  fbnned  between  tiie  tip  of  the  olecranon  and  the  back 
of  the  humerus  above  and  a  little  to  tlic  inner  side  of  the  olecranon 
foHML.  It  is  prolwhle,  therefore,  that  the  coronoid  procc^e  was  lodged 
in  the olecranitn  fossa.  Concerning  the  radius  two  sljitcnientrt  are  made  : 
the  first  is  that  it  hail  prescrve*l  it*!  relations  with  the  external  condyle ; 
the  second,  that  it  was  appreciably  displaced  forward,  and  prescrveil 
its  movemcntj^  of  rotation.  I  understand  these  to  mian  that  the 
hnul  wiut  directly  below  the  condyle  and  a  little  in  fn>nt  of  the 
{Misition  it  would  normally  occupy  iu  that  attitude  (extension  of  tlie 
limb). 

In  Robert's  case  the  lnjur\'  was  caused  by  a  fall  on  the  |ialm  of  the 
hand  :  the  limb  was  jwrlly  flexed,  the  olo<rranon  prtuninent  iwnteriorly 
and  elevated  ;  the  heail  of  the  radius  could  not  oe  felt  Ih-oiusc  of  the 
swelling,  but  it  cuuld  lie  moved  backwanl  and  forward  with  cnrtilagi* 
noufi  crepitus.  At  the  autoiwy  the  conmoid  prooes-*  wa.<i  found  in  tlw 
utccranou  toem,  iind  the  radius  in  place;  the  humerus  appeareil  to  have 
>  Stnmbvl :  Pncvr  VlorlcljBh  neb  rift.  1850.  (I.  p^  M. 
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been  twHtetl  so  tlmt  il^aiiterinr  iui|Hf<>t  l<Mik(Hl  ntitwani  (in  oOicr  wortls, 
ilie  toreuni)  was  luliliiclc-d) ;  i\\v  aniiulitr  lij^utii'iit  inxl  ^iino  m^  tlir  fiUn-^* 
4if  lluf  t'.\tt;rii:il  InUnil  li^iimifiit  \svw  turn.  'riteeutuJilitiiiurtlu' iiiU-r- 
nul  I:it4>ral  li^iint>nt  '\a  not  nu;ntion<ML  The  limchtalU  aHtu*ui4  and 
hracliini  jirlcvv  were  niptiipwl. 

Uoudunt^i*  jHiticnt  wm*  a  man  forty-nine  years  old,  who  hml  falirn 
from  the  first  story  of  a  hnildingand  rceeive<l  a  romponnd  dislm'oiiun  ; 
the  wound  wui4  t-i^hlei-n  or  twenty  lines  in  len^tli  un  llic  iinier  and 
anti-rior  part  of  the  i-lbow,  arHJ  wha  thon^ht  to  have  biTn  rtiti^io)  by 
contact  with  a  lar^e,  roiigli  stone.  It  twenis,  liowevrr.  not  unlikely 
that  it  was  eflUf<ed  ironi  within  oiitwani  by  the  presniirc  of  the  tr».K'hlea 
in  hy|ie  rex  tension  of  the  Joint.  The  oleurunon,  whieli  whk  pntniinrnt 
posteriorly,  cwnkl  be  w;en  through  the  won  nil,  and  the  lin^*r  introduct-d 
int^i  the  latter  rcco^rii/eil  the  radius  in  place,  l^iluction  wiis  eaftv,  and 
the  iKitient  made  a  good  n'cuvery. 

'Jlip  ex|K.'r)ments  made  upon  t)ie  lunlaver  show  that  the  inttTtud 
lateml  li^ment  is  always  rupttireil,  and  tluit  the  orbicular  ligumeiil 
esi-ajjoif  injury  if  the  disptaeemeuL  \i  not  great. 

Symptoms.  In  x\w  fimi  and  tvemtti  /onn«,  dislocation  liarkward  and 
upward,  the  limb  i»  usually  in  almost  complete  extent-run  (in  I)uj>n<-l's 
and  Waterman'ri  aim's  it  wa>4  flexed  :il  a  ri<>;ht  ati^te),  an<l  e:iiinot  lie 
flexed  without  causing  nitieh  ftain,  but  pnuiation  and  fiupiaation  arp 
free  and  |HiinIc:«i.  The  nornud  deflection  of  the  forearm  lowanl  ibe 
outer  Mide  is  loNt,  and  in  itji  place  may  he  a  deflc<;tion  lowunl  tju?  ulnar 
side.  This  deflection  is  easily  reeit^niziMl  by  tlie  eye  when  the  Iind>  i-i 
extendtnl,  but  when  the  joint  is  flexeil  at  or  near  a  n|j;ht  auKle  it  nuiy 
Ih>  overlooke<i  tinlesi!  oompamtive  nie^Lsureinents  arc  mitde  ;  in  l>id.'iy*s 
e.is*?  the  Icnpth  of  the  ulnar  Imnler,  from  the  epitrorhten  to  (iu*  lowvr 
cud  id*  the  ulna,  was  an  inch  j^horier  than  that  of  the  other  ana.  while 
tlie  radial  tnirders  were  orc<inttl  Icn^h.  The  unteru-|Misteriur  diameter 
of  the  joint  is  increased,  and  the  fold  of  the  elltaw  is  filled  out  by  tiw 
troeldea. 

The  ol(H*Rtnon  is  prominent  lK>hind  the  humerus,  and  niav  ris<>  well 
aUive  tlio  line  of  the  opicoitdylcs ;  it  maybe  nearer  the  epitntehleu 
than  iisuul.  The  head  of  the  radius  can  1m!  felt  in  ita  pini'e,  and  it  is 
bv  the  delcrniination  of  this  fact,  to)rnthc*r  with  the  ilisnlaeemeiit  of  the 
nlecRtnon,  that  the  diajrnosis  of  the  variety  of  the  dislocation  isi  mode. 

In  the  two  rr*<Nirdcd  cases  of  the  fhint  form,  dis|<H.-alion  of  the  ulna 
l»ackwanl  and  nutwanl  l>ehind  the  ntdius  fifalj^iitjne,  \Vilj*on).  the 
elbow  wa.H  flexed  nejirly  at  a  riijlit  iin};le.  In  Maljr^'jn'*''^  the  fon-iimi 
was  pninated  and  deviated  outwar«);  llie  greater  sigmoitl  cavity  viu* 
directed  outward  (We),  the  oomnoid  process  outwani  and  forward. 
Thii^  attitude  of  ihe  ulna  suggests  that  the  dislorntiun  wils  not  effecfi^ 
by  n)tation  of  tJie  forearm. 

Treatment.  In  Puguet's  case  re<!uetion  wasmit  utadc  ;  in  the  ntlu-r* 
it  wai-  easily  obtaineil.  Walennan  tried  ('oo|ktV  melluKl  of  ilie  kn**** 
in  the  ell>ow,  and  Skcy's  of  traction  n|ion  the  upper  |»art  of  the  flexeil 
forearm  in  the  line  of  the  humerus,  without  success,  and  then  i-a»ily 
nNlui^tl  by  liyiierextenMon.  The  readie^^l  mctluHl  in  the  fir«t  .md 
S4>c«>nd  forms  appears  to  be  that  employed  by  von  Pithn,  and  deiterilNs] 
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sbtive — supination,  abdufUmi,  and  liyiMTexten«ion  of  the  foreami. 
Mulgni^np  and  AVilsMin  n?<Iuo(Hl  (third  torm)  by  direct  prcsjtnrc  upim 
thu  olooranoii,  first  backward  to  free  it  from  the  radiiut,  and  then 
inwnrd. 

(A  case  dpftcrilied  bv  Rirhcl,'  as  a  new  kind  of  dtttlocation  by  rwla- 
tion,  wem*,  from  \\a  title  and  frum  some  of  it»  feature)^,  to  Iielonp  to 
thi^  nla»«,  but  the  account  is  so  ineumplete  that  it  is  not  available.) 

2.  Dislocation  Inward. 

Of  (Ills  there  is  only  one  reported  case,  Tx)i8onV  The  patient,  a 
man  Iwenty-fnur  years  old,  fell  mckward  uiKin  the  left  cMmiw,  bniisinj; 
the  tkin  on  tlie  inner  side  an  inch  bcluw  the  i^pitroclilcu;  tlif  wounds 
suppurated;  the  din^iosif  was  not  ninde  until  the  forlr-secimd  day. 
Then  the  radiur*  was  found  in  place,  and  the  olecmnon  displaced  inward 
so  that  tlie  sigmoid  eiivity  embraced  ilie  cpitn>ehlea.  Four  niunlhs 
after  the  aeciclent,  reductiitn  not  liaving  hff>n  made,  the  lindi  could  I>e 
aetively  flexc*!  to  SO  d^rees  and  extended  to  135  degrees;  rotation 
ap|Mireiit]y  well   preserved. 

3.  Dislocation  Forward. 

Afarch  1;1,  IftOri,  I  Haw  al  the  Hudson  Street  Hospital  a  ntan  thirty- 
five  years  old,  who  had  injured  hi!*  riplit  I'llww  in  falling  bnekwanl, 
Uie  arm  bciu};  caught  uuder  him.  As  be  coniplainetl  of  handling  1 
pivo  ether.  The  following  note's  wen*  nuide  at  tlie  time :  Tlie  elbow 
is  lii>hl  at  a  right  angle,  but  can  be  somewhat  flexed  and  exti'nde4l ;  is 
muvable  laterally.  The  cpitnx-hlea  can  be  plainly  felt,  also  the  inner 
faif  and  edge  nf  tlit-  tnrchtea,  the  overlying  flexor  nuiH.'le&  of  the  hand 
lia\  iiig  Ixtn  torn  away  from  the  liumcruti.  The  tip  of  the  oleenimtn 
is  briuw  and  evi-n  a  little  in  front  of  the  trochlea,  the  inner  anterior 
|H)rlion  of  the  orticiilar  surface  of  which  can  also  Im-  felt  on  depressing 
the  skin.  The  head  of  the  rnditL*.  is  in  place  in  front  of  the  eapitellum. 
The  forearm  is  niarkwlly  aliducled. 

Ueductiou  w:is  easily  made  by  slight  mtutioo  backward  (pronation) 
of  the  ulna  and  atMiictlon  of  (he  forearm.  Then  hv  nn)naiiou  and 
abduction  the  disliK-iilion  eotild  l»e  easily  reprcxhuntl.  \VlK'n  the  Imnes 
were  in  place  nNluetion  of  the  foreann  was  [Kissible,  but  nut  adduction. 
Apitarcutly  the  lesions  were  avulsion  of  the  flexor  muscles  from  the 
hiiinerus  iiml  niplnrc  of  the  internal  lateral  ligament.  The  ulimr 
nerve  was  unininreil. 

The  onlv  ullier  reported  owe  is  Wight's  ;  the  symptoms  were  similar, 
and  reihirtiim  was  easily  made. 

DISLOOATIONS  OF  THE  RADIUS  ALONX. 

Althongli  slutislies  show  that  the**e  dislocations  are  not  very  ran-  (1.4 
lo  4  prrivnt.  in  the  tables  in  Chapter  XXVIL),  and  although  the 

■  flirhrl  r  N'litirrMii  icrnn'  Hf  luuUoQ  InooBlpMta  da  flMde  par  piTOtciDRnt-     (l«Bctl« 
dnt  IIA|>ilaili,  IS7U,  |u737. 
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earliest  writers  mentioned  them,  vet  tbev  were  almost  oompleielr  lo<>t 
sight  of  until  ahout  one  hundred  and  fifty  rears  ago,  and  even  now 
are  far  from  being  clearly  understood.  Duremey,  in  1751,  gave  a 
detailed  accrjunt  of  two  forms.  Since  that  time  observations  have 
af:cumuIatMl,  and  four  varieties  are  now  well  established — the  dislo- 
cations forward,  backward,  and  outwarrl,  and  one  seen  exclusively  in 
children,  and  caused  by  traction  upon  the  wrist,  the  nature  of  which, 
though  not  entirely  undisputetl,  is  generally  believed  to  be  a  diastasis 
or  direct  separation  ;  it  is  usually  termed  dislocation  by  elongation. 

The  m'Kje  of  pnxluction  of  all  the  forms  is  still  obseun.%  and  the 
numcrr>us  experiments  timt  have  been  made  upon  the  cadaver  by  vari- 
ous investigators,  Itoser,  Malgaignc,  Streubol,  Denuc^,  Pingand,  Bamis. 
while  they  have  shown  huw  the  dislocations  may  be  produced  upon  the 
eaflaver,  have  nut  made  it  clear  how  they  actually  are  produced  in  the 
patients  who  come  under  obser\'ation  ;  in  some  cases  the  clinical  facts 
directly  contradict  the  conclusions  drawn  from  experiment. 

1.  Dislocation  Backward. 

This  was  one  of  the  forms  described  by  Duvemey,  and  one  of  the 
earliest  to  l>e  aa^'pted  as  proved  by  later  surgeons.  Its  apparent  frv- 
qtienry  is  in  part  due  to  the  inclusion  in  the  list  of  reported  cases  of 
thoi^e  in  which  the  disltxation  is  associated  with  fracture  of  the  internal 
condyle,  and  probably  also  of  others  which  belong  in  the  group  of  dis- 
hH^tions  by  elongation.  Two  varieties  are  descrilx^,  the  complete  and 
tlic  incomplete,  the  latter  resting  upon  a  few  questionable  and  one 
well-ol>^orved  case,  that  of  Deniicu : '  a  lad  nineteen  years  old  fell  from 
a  swing,  his  pronatefi  arm  being  caught  under  his  body  in  such  a  way 
that  the  bli»w,  as  shown  by  an  ecchymosis,  was  receive<l  upon  the 
middle  of  the  anterior  aspetrt  nf  the  forearm.  Pain ;  limitation  of 
nmtlnn  ;  the  elbow  soriiiflexod,  the  forearm  fixed  in  complete  prona- 
tion. A  l>oni;-s(:tttT  trie<l  in  vain  to  nnhice  it,  and  a  fortnight  later 
th<;  |Kiti4Mit  roiisiilt^'tl  Denuc^',  w))o  founil  '*  Ix'hind  the  elbow,  on  a  level 
with  the  condyle,  and  lo  the  inner  side  of  the  epieondyle.u  snmll  promi- 
nent tumor,  whi(rh  n)Ile(l  under  the  finger  in  pronation,  and  was  evi- 
dently the  heail  nf  the  radius,  a  little  overlapping  its  ordinary  |M>sitit>n 
jHisteriorly." 

Of  the  cotriplel*!  c;isos  tlie  instances  arc  miieh  more  numentn.s  hut 
in  srnne  of  thern  the  <iue.stion  arises  whether  the  upper  surface  of  the 
nulins  hiid  entirely  left  tin;  artionfar  surface  of  the  otpitelltini,  or  war- 
still  in  eotitiK't  with  it  by  its  atiterlor  itortion  ;  if  sueh  contact  did  exist, 
the  term  '"  eimiplete  "  e:iii  be  pro|Kfrlv  nppiieil  only  to  the  separation 
(»f  the  radius  from  tlit;  lesser  sigmoid  eiivitv  (»f  tlie  idiiiL 

Tlie  eause,  in  tli(!  majority  of  cases,  apjH'tirs  to  have  been  a  fall  ni>on 
the  initstn'tclie<l  li:i[)(I  ;  that  the  cjuise  was  a  fall  in  most  cases  is  certain, 
but  whether  it  was  u|>on  the  hau<I  or  the  elbow  is  often  far  from  clear, 
<ir  whether  it  aeted  by  din-et  impulsiou  or  by  exaggcrattnl  rotation. 

|[i  a  <'ase  re|HirI('<l  bv  ( 'amernn  '  the  character  and  mode  of  action  i>f 
the  violence  an-  more  clearly  shown  than  usual,  t>ut  they  are  entirely 

>  Ilfiiiii'r  :  Dirt.  <li-  Mi'il    ft  (')iir   t)r!tt ii|tifK,  art.  Coiide,  p.  777. 
^CaiinTun  :   lancet,  IS-il.  vnl.  i.  [i.  .''■•n'i. 


DISLOCATIOSS  OF  THE  RADIUS  ALONE. 


655 


exceptional,  and  the  case  does  not  aid  to  clear  up  the  ol»«ciirity  in  which 
Xhv  <|it(»tion  is  enveloped.  The  |»atienL  was  a  man  fifty-two  years  ohi, 
whn  vi?iS  cauj^hl  hetweeii  a  uidl  and  a  iiirt  hiu'king  aj^in:*!  it  in  such  m 
way  that  his  forenrni  was  coinpres.awl  lengthwi^'  lielw^wn  ihem,  the 
paini  of  the  hand  Ix-inR  prcsiwd  a^^ini^t  the  cart,  and  the  Iwek  of  the 
clhiiw  a^ruinst  tlie  wall ;  pnil>at>ly  tli*'  liand  wa«>  rumpleti'ly  prniiut(\l. 
\>hen  seen,  immwlialcly  after  the  awident,  the  head  uf  the  raditis  lay 
jnrtt  under  the  tikiu  behind  tite  external  coudyle,  when?  it  fiinue<l  a 
distinct  projection,  revealintr  t^i  tJieeye  it8  characteristic  sIihjh'  witji  the 
eavity  on  il.-*  extremity.  The  hand  and  furearni  were  prune  ;  all  move- 
ments Were  iminful,  and  gave  the  impression  of  e'liisidendile  fixity  uf 
the  joint,  rain  at  the  wrist  Ie<]  tn  an  examination,  which  showed 
tlwit  "the  Rtyloid  extremity  was  also  <lisl<>ciite<l  downwani,  exactly  as 
in  cuse»  in  which  the  radius  i&  shortened  by  the  comoiou  fracture  of 
its  lf)wer  extremity." 

While  the  char.ieter  of  the  fonx?  and  the  direction  of  its  action  in 
this  cnse  are  clear,  pressure  exerted  against  the  lower  enil  of  the  nidiua 
in  llu-  line  of  its  long  axis  yt't  it  is  far  from  being  clear  how  such  a 
fnrce,  so  applied,  coulil  prixluce  such  a  displacement,  for  the  head  of  the 
radius  is  s<|uareiy  platxtl  against  the  anterior  face  »>f  the  cupitcllum, 
nut  MiKin  an  incline<l  surface  along  which  it  cotild  lie  displaced.  And 
vet,  that  tliorc  is  s^imething  in  the  anatnniical  structure  of  the  joint 
which  jiennil^  the  mvurrence  and  forbiils  the  njection  of  the  case  on 
the  snpjKisiiiiiii  of  abnonnal  conditions,  is  indicateil  by  the  tact  that 
two  similar  cases  have  been  reportwl  by  Wagner,'  in  which  the  nifxle 
of  production  was  the  same  as  in  Cameron'^,  but  ibc  Itead  of  the  radius 
was  (lisplaeti]  to  the  outer  side  of  the  condyle  instead  of  liehind  it, 
and  a  flat,  we*lge-sha]>e<l  piece  was  broken  off  it*  inner  side. 

Strt'ubel,-  in  hi>  experiments  upon  the  cadaver,  found  that  he  could 
produc^^  the  disliK':ition  in  only  oue  way,  by  hy|iercxten(ling  the  supi- 
nated  forearm  until  the  head  of  the  radius  had  been  carried  completely 
iH'hind  the  line  of  the  condyle,  then  forcing  it  upward,  and  at  the  .^vuiie 
time  bending  the  fon>ami  to  the  ni<)i:d  side,  anil  finally  Hexing  it  ag:iin 
while  hohling  the  radius  pre*we«l  firmly  back  with  the  thumb  of  the  Itand 
tliat  grar-iKHl  the  fureanu.  Jt  ii-  by  no  means  probable  that  this  rather 
conimicateil  manoiuvrp,  which,  moreover,  has  entirely  failed  in  my 
banns,  is  a  reprtMlnction  of  what  has  taken  place  in  the  falls  that  have 

finiduced  the  dislocation.  The  radius  is  disI(H.mted  not  only  from  the 
Mimertis,  but  also  from  the  ulna,  and  this  n-tpiirea  the  rupture  of  the 
orbicular  ligament.  To  effetit  tliat,  something  more  is  rcfpiircd  than 
hyperexten^iion  of  the  elltow,  even  with  the  ndijition  of  dirix-t  prtipul- 
sioii  npuanl  of  the  nuHus.  Supination  of  the  forearm  will  not  ellirt 
it,  an(l  while  direet  pmpulsion  Iwu'kward  of  the  bone  would  undoubt- 
eilly  pniduee  the  disloiution,  the  clinieitl  facts  do  nut  indicate  this  as 
the  cituse.  Possibly  in  hyperextension  and  uutwiinl  lateral  flexiim,  »a 
in  Streubel's  experiments,  the  hesid  of  the  radium  mnv  lw^)me  eng«ge*l 
bfliind  the  slight  prujection  uf  the  articular  surface  uf  the  eapitellum 
at  the  bottom  of  the  eundyle,  and  be  thereby  preventetl  from  arconi- 

>  Wttrnrr  ;   nHlaite  siitu  Cvntralbliitt  for  ChinirKM-,  IM4t,  No.  21,  p.  03 
*6treut>D) :  Pnigcr  VtrrtcljKbiwbrin.  ISW,  vol.  ii.  {i.fK 
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ponving  t)ie  ultm  iu  iU  returu  forward  when  the  elbow  isa^tn  flexed ;  ihU 
wniiUl  -supply  the  Htrain  nt■«'ef^isary  to  uepunilt'  the  radiuh  from  the  ulna, 
hut  1  mu!st  iid<I  that  all  tlie  attetiiptj^  I  linvetiiade  thu.-t  lo  pro<luet>tlie  ili^ 
loeaiiou  were  fruitless  ;  the  i-csull  was  alwaysu  diblocatiuu  of  hoth  boucs. 
There  are  uo  {)ost-i]iorteiii  records  of  iveeiit  ais4's,  and  the  iHhSeetiou 
of  those  of  long  slandinp  in  not  an  enlin*iy  trustworthy  indication  of 
the  condition  and  the  relations  of  the  [wrls  when  the  injury  i.«  fn-^li. 
A  ea-fe  observed  hy  Mr.  liiviu^ton  '  i.-<  of  {Htrticular  inipurtaniy.  l»omn»«» 
the  position  of  the  head  is  more  exuetly  noted  than  is  Ui^iinl  in  tht* 
descriptions.  The  |Mitient  was  a  lad  fourteen  years  old,  and  the  injury 
had  l>een  receivetl  live  inonlhs  pn^vlouMly  in  a  Heulllc,  during  whien  he 
wa^  violently  shaken  hy  the  toreann,  ami  thr»»wn  down,  strikinj;  In^ 
elUtw  against  the  leg  of  a  table.  Theru  wan  a  niurketl  proniiiienc** 
"at  tlie  Twtck  i>f  the  joint  Im-Iow  the  external  (Nuidyhs  and  by  the  ^idc 
(►f  the  oleeraiKtn  proeess."  "The  liejul  of  the  radius  was  displmttl 
nion'  ilireelly  l>ackward  than  is  usual,  aceoi'iling  to  the  deiwriptiotiK  of 
the  hooks,  not  lying  in  any  wis(;  iH'hind  the  external  condyle,  but  a 
little  overlapping  the  »rttonlar  end  nt'  the  hnnuTUs.*'  Flexion  and 
extension  were  almost  unimpaired,  pronation  was  goiKl,  and  i^upioation 
to  more  than  half  the  nnnal  exlont.     Kcduetiou  fiiltil. 

In  a  specimen  of  an  ohi  dislocation,  whioh  had  l>f<*n  i-eeeive^l  in  eliild- 
hood  and  had  existed  for  many  years,  presented  by  IVtil*  to  the  S»eit't« 
Anatomiipie,  tin-  head  of  thr  radius  was  direellv  l»elow  the  snmniil  of 
the  epifiindyle  when  the  elbow  was  t1ex«.-<I  at  a  riglii 
angle.  Jii  unotiier  .sijoeimon  found  in  the  di>e**H!t- 
ing-nmm  anil  (leseril>eil  and  HguitMl  Uv  Sir  Antliw 
Cooper,  "the  head  of  the  nulius  oouUf  U>  M'en,  as 
well  as  felt,  behind  the  external  eoiHlyle  of  tlie  o« 
humeri.  The  eonumry  ligament  was  torn  thniugh 
at  its  fon'[urt,  and  the  obliipu'  had  given  way. 
The  eapsnlar  ligament  was  iiartially  torn,  and  the 
heail  ot  the  nidius  wonid  have  reee<leil  still  more, 
had  it  not  been  sup^iortcd  by  tlie  fascia  whidi 
extends  over  the  nmseica  of  the  forearm.  TTie 
aoeompunying  figure  { Kig,  '"llO)  indieates  that  the 
head  of  the  nidins  hail  risen  very  slightly  »)»ove 
the  lowest  itfirt  of  the  arlictdar  |>ortion  of  the  con- 
dyle, and  lliat  its  |K>sttion  wat>  pmlNibly  the  nam* 
as  in  Mr.  Itivington  s  case. 

In  another  .specimen  of  ohl  dislocatioti  pr«-»>ntc«l 
to  the  Sii'ift^'  de  Chirurgie  by  Bf^rnadel,'  llu-  luiul 
nf  the  nidins  lia<l  been  displaced  a  lliile  Uiekuanl, 
downward,  atid  outwani ;  the  exitrnal  lateral  liga- 
ment entirely  eovered  the  rn[>-slia{ied  surface  itf 
the  head ;  the  annular  lig:iment  no  longer  existed 
except  uiHm  the  inner  side,  and  there  it  was  notably  tliickctied  and 
oblifjuely  deviati-d. 

<  RivitiKlmi :  lAiiert,  ItCP.  vol.  11  p  Wi. 

*  l*etit:  Hull,  iltr  U  Hfiritti  A niitomii)a'>.  UiiTI.  p.  KM. 

■  Hernwlvl:  Rati,  ile  U  Hue.  <!«  lliir.,  IHHI,  p  4R. 
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In  Uic  s{)ecimcii!<>  which  Stn'tiln-l  u[>tuii)e<)  hy  ex|>eriment  hv  always 
fntiiul   the  anteriiir  jmrtion  of  iht!  t-aphuk*  torn  and   llu'  iiipitfthiin 

1)rojecting  thn>iigh  t}te  rent ;  the  txttrnal  latenil  liuianieni  was  niort:  or 
CAS  torn  at  \\»  aiitcriur  border,  tJie  internal  lateral  liKaiucut  uninjured  ; 
the  annular  lipirnriit  was  always  torn  in  front,  either  at  itn  in.-ieitiun 
by  the  lower  sigmoid  t.'jivity,  or  further  outwanl ;  the  oblitjue  lig;:nnL-nt 
\\*a»  torn,  doubtlcn.-*  in  (-(tni^ujiieniv  of  the  exu^eraietl  HUj)in.tli<<n. 

Tbe.so  facts,  though  not  numemns  or  eniiruly  free  from  objection, 
indiaite  that  the  position  of  the  dislocated  iiead  of  the  radium,  even  in 
full  rxteu-sion,  i»  lower  than  that  csoninionly  us.'tignetl  to  it  in  nytitenialic 
descriptions  and  ^h<twu  in  the  plates  aceoni[uinying  them — that  it  does 
not  rin:'  above  the  shallow  groove  which  marks  the  posterior  and  lower 
margin  of  Uie  articular  surface  of  tJtc  capilelluni.  At  this  |>oint  the 
upper  ni&rgin  of  the  head  woid<l  be  but  very  little  below  the  axis  uf  the 
joint,  and  consetpicntly  woidd  have  to  move  over  only  a  short  distancu 
in  full  Uexiou  and  extension  of  the  limb. 

In  retvnt  itises  the  elbow  is  slightly  flexed,  the  forearm  pmnated  ; 
voluntary  and  connnunimted  movements  are  |taintul  and  limited  in 
range,  but  in  old  casen  the  freedom  of  motion  is  almost  completely 
rejttored,  supination  remaining  the  most  im|)erfect.  The  diagnosis  is 
made  by  reec^nitiun  of  the  head  of  the  radius  behind  its  normal  place 
in  exleutfion,  behind  an<I  lielow  it  in  ilcxiou  at  a  nglit  angle.  It  utay 
lie  clo(«  bpjiide  the  olecranon  or  further  to  the  outer  side.  Its  projec- 
tion, nnless  the  swelling  is  considemble,  i"  such  that  the  entire  extent 
of  \X6  cmncave  up|K-r  surface  vi\u  l>e  fell.  Aleasnrement  of  the  radial 
Itonler  of  the  forearm  frtmi  the  epicondyle  to  the  styloid  process  of  the 
radius  may  .show  some  .shortening,  half  an  inch  aeconling  to  Streulx-l. 

Treatment.  The  dislm-alion  in  recent  ca.seM  has  usually  Wen  retlucctt 
promptly  by  pressure  on  the  head  of  the  radius,  utdeil  or  not  by  trac- 
tion u|Miii  the  wrist,  and  this  niethiHl  li»s  sucocedetl  even  when  several 
werks  had  p:is.>^'d  since  the  n-ci'iiit  of  the  injury.  Ihn  in  >omo  cases 
reduction  has  Ik*cu  )ui[>os^ible  or  the  di?placcnu'ut  has  shown  n  marke<l 
l4*ndency  to  rernr,  both  circnmctanixi*  proltubly  due  in  the  recent  eases 
to  the  interfKtsition  of  a  |iortinn  of  the  capsule,  but  in  the  older  ones 
also  tn  |>ermanent  change  in  the  relation.*  of  the  shafts  of  the  railins 
and  ulna  and  to  adhesions  lH>l\\ecn  them.  This  tntei-]ii<silion  of  the 
capside  h:is  Ikh^-u  demonstRite<l  inoneor  tM'o  cafe's  in  which  arthnitom,y 
has  been  done  (see  Chapter  XLVII.).  Prolmbly  the  lie^t  position  to 
give  the  limb  during  the  attempt  is  that  of  buplnntion  and  lull  cxten- 
(»ii>n,  and  if  direc^t  pressure  does  not  then  rrston-  the  Imne  to  its  place 
tniciion  shotdd  lie  miide  at  the  wrist,  and  the  fnrejirm  gnidually  Ix-nt 
to  the  inner  side,  and  then  the  diivct  pn-ssurc  renewed. 

In  fiomc  old  rwsen  excision  of  the  head  has  improvcil  function. 


2.  Dislocation  of  the  Radius  Outward.* 

Kxchiding  ihc  cases  in  which  the  dishication  isacconinanieil  by  fmc- 
lure  of  the  ninn  in  its  up|ter  portion  ami  those  in  wlncli  the  di.spla**e- 

I  Por  I)ib1tuyn|ihy  «•«:  K^lAtmi.  I*fttli.  Chir.,  vol.  il.  [■.  l<Xi;  (^onlr.  Arch.  b^d.  *\t  MM  . 
1H35.  \iA.  vli.  |>.  IMI ;  I>aTkrT.  N«w  York  Joorual  «r  Mcdlelfltf.  1H&>,  p.  ltd);  I'ittia  snd 
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ment^  oalwanl  im  i;uni[KiruLivL'ty  .slight  ami  itt  aasociatiMi  with  a  mon: 
itn|H>rtant  <lisplaccniont  backward  or  furwanl,  thn  nt'iinleil  tiir^tanit^ 
of  tliia  injury  are  very  low,  and  in  s*ime  of  those,  even,  xlie  deM-rifittca 
jniitilie.s  a  doubt  wlidhcr  tliry  should  not  rather  be  placed  in  odc  of 
the  two  otlier  classea. 

Id  X^IatoTi'B  case  the  diHlocation  oocnrred  in  cliildlHwd  and  had 
cxist^id  for  twenty  yeaii*;  tlie  iKwition  of  the  radius  w  flhuwn  in  Fig. 
311.  Flexion  and  extonsion  were  preserved;  supination  woii  impas- 
sible. 

Wagner  reported  to  the  German  Surrical  C'ongrrtw,  in  IKH(i,  (hrrs 
cases  of  dislocation  outward  complicated  by  fracture  of  the  inner  por- 

tiuu  of  llic  head  of  the  radiuK  Xu  the 
first  two  cases  the  injury  was  caawd 
by  pressure  apiiust  the  bark  of  the 
llexevl  elbow  while  llic  |tatui  of  the 
liand  was  n'sting  a;r'>hi;^t  a  lirm  objivt 
in  fntnt,  Thii."*,  a  lad,  eijjhiwn  yvor^ 
old,  pn^hiiif  a  coal-wagon  on  a  tnun- 
way  with  hi.-i  forearm  nnmntttl  and 
fli'xe*l,  wa-J  struck  un  the  elltiiw  bv 
another  Wilson  eimiing  up  from  l^-btnd. 
A  year  had  elaprietl  f^incc  the  ntfideut 
when  tlie  first  roAe  was  Hci*n,  duriof^ 
which  thejoint  had  Ix-cn  steadily  j;ri»K- 
ing  stifl'er.  The  i!|Ik)W  wils  flex4*el  ut  a 
rif;ht  angle;  Hexion,  extcn^inn,  anil 
nttuiiou  were  almost  entirely  \i*^i.  On 
the  outer  .side  of  the  external  eondyle 
waH  a  larp^^  Ixmy  pn^nitnt'tuv.  lite 
thiekene<I  and  immovable  lieiid  of  the 
radius  ;  there  were  no  ahiiorntulilii's  in 
the  other  parts  of  the  joint,  ami  no 
sign  of  a  fracture  of  the  ulna.  Tlie 
head  of  tlie  radium  wiiHexeiited  ;  it  wu 
found  thickly  enveloped  in  fihrou-t  ti»> 
sue,  to  which  the  appearance  of  thick- 
ening wa8  ilue,  and  had  lo^t  fmni  itff 
inner  8ide  a  flat,  wi^lfre-fihnpcil  piece 
constituting  about  nne--«ixlh  of  its  <li- 
anieter.  The  fragment  wa.-  found  ad- 
herent to  the  capsule  and  was  also  reniove<l.  Hiroven*  t4K>k  placv 
without  atxndent,  and  the  mobility  of  the  joint  steadily  luercASCil  for 
finmo  time.  At  the  time  of  the  report,  nine  yean*  later,  flexion  c«<uld 
bo  made  to  an  angle  of  H()  dc-grtM's,  extension  to  \\^)  degree*,  pronation 
was  almost  normal,  supination  somewhat  restricie<l. 
Jn  the  second  case,  a  mau,  twenty -^ix  ytnrK  old,  was  injured  in  tho 
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BJIIrotli.  Chirunrtv.  Yol.  It.  I^rt  II.  B. 

Coudn  ;  Waitunr.  Rf  Unico  XDm  CHHlbl 

Biirtetii.  Arcli.  tin   kliii.  Chlr^  1874.  vol.  svi.  p.  AI3;  Strbrotor.  ih 
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itanie  manuer,  aDtt  vas  Mreii  wliile  the  injury  was  fivsh.  lieiturtifin 
was  eflVctCHi,  after  sc^veml  iinsnrccssftil  nttrmpts,  l»y,  fiivt.  ailtluetiun  n!* 
the  Hexed  Huib,  tlicn  by  the  utiiiui^'t  |)u^ible  aUbietiMn,  with  supinu- 
Uun,  of  the  completely  exteiuktl  limb,  oonibineil  M'itli  pn^Mfiure  iijMin 
the  bend  of  the  ntdiiia  When  the  dressings  were  n*nioved,  a  month 
later,  |ias!sive  movonieiits  were  very  |>ainfiil  aud  limited,  and.  a><  no 
improvement  fnjlowwl,  excision  wji.s  done  five  monthw  after  the  nerident. 
The  head  of  the  nidius  wms  fonnd  thickeiinl  and  alrMiJntely  fixnl,  and 
the  fragment  i^-united  to  it  by  a  loohe  iil>roiis  union;  the  failure  of 
union  wiiit  atiributeil  to  the  intcr|ioNi[ion  of  a  ttmall  piece  of  the  artir^ 
ular  wirtilsffe.  Kccovery  followed  without  aecident,  but  the  mobility 
of  the  joint  was  not  iiiereu-scil. 

In  the  thinl  eaw-  tlic  [latient  had  received  his  injury  twenty-two 
years  Iwfore,  when  six  years  old,  by  a  fall  from  a  horse.  "The  head 
of  the  radius  stood  outside  upon  the  external  eoudyle,"  and  wa*  flat- 
tened on  its  inner  siile;  there  \\vi»  no  sign  of  any  injury  to  the  ulna. 
The  movements  of  the  joints  were  wmiplctely  normal. 

I/tliker,  in  a  pujx-r  read  In'fore  the  same  cim^ress.  re|iorted  two  cases 
of  the  same  combination  of  <lisloe3)tion  iiutManl  with  fmetnrc  of  (he 
inner  portion  of  the  head  of  the  radius  treatdl  by  excision.  In  each 
case  Llie  fragment  had  iH-ctime  nnit^'d  to  the  adjoining  parts  by  a  iH-ilirlc, 

Of  the  '2(i  cases  collectetl  by  Schriitter  3  were  comjdicatiil  with  fnie- 
turc  of  the  head  of  the  radius  and  13  with  thut  of  the  ulna. 

Rjirtels  re|MtrtetI  a  unitpie  k-vlx:  in  wliicli  tlie  head^  of  both  nidii  liad 
gradually  beeonie  displaced  outward.  The  jKitient  w:i.s  a  man  forly- 
thn-e  years  old,  who,  while  lying  in  hospitid  with  a  brtiken  leg.  eatlnl 
the  sui^-ou*s  allention  to  his  elUms.  He  said  ttiat  tJie  deforiuity 
dated  from  hin  eleventh  year;  his  father  had  at  tliat  time  put  him  at 
hard  work,  usually  pushing  a  loade<l  wm  ;  pain  was  soon  felt  in  the 
elliows,  and  incn-aseij  straiiily,  but  he  was  kept  at  work.  The  head  of 
the  radius.  re?<tefl  on  the  outer  si<le  td'  the  external  condyle  wlien  the 
lind)  w:l-4  fully  exitndetl  and  supinatcd  ;  when  extended  and  jinuiali'il, 
the  bend  was  less  pniminent,  and  rcMcfl  p;irtly  on  the  outer  part  of  the 
articular  surface  of  the  capitctlum,  and  when  ftoxeil  and  proniited  the 
head  relurne«l  to  its  place. 

Iljirn>s  could  prodmv  the  dislocation  experimentally  in  only  one  wav, 
by  pressure  iignin^t  the  bull  of  the  hand,  and  Kimultanefuis  forcible 
adduction  of  the  forearm,  by  which  the  external  lateral  ligament  was 
torn. 

The  genemi  symptoms  in  the  recent  <5ises  showed  no  Rpe<'ial  or  char- 
acleristic  features;  the  lirnli  appears  to  have  ((cen  partly  flexed  and 
pnmateil.  and  the  movenients  of  the  joint  restricted.  In  the  oldrr 
CBflCJi,  the  normal  movementjf  were  mure  or  less  completelv  re-estal>- 
lisbed. 

The  diagnosis  is  miule  by  reutgnilion  of  the  jiresenre  of  the  head  of 
the  nulius  on  the  (tutcr  side  of  the  cfmdyle.  Iw^iluction,  except  when 
there  is  fracture  of  the  henil  nr  inter|M>sition  of  the  lorn  orbicular  liga- 
ment.  should  Ik.-  easy  by  luldnction  of  tJie  foreanu  and  dia-ct  pn-&sur« 
on  tlie  head  of  the  rmljus. 
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3.  Dislocations  Forward. 

These  are  the  most  common  of  tlu-  tlirw-  varieties,  even  pxolndiiie 
(W>m  them  the  not  iinutstial  subluxation  which  occurs  iu  ehihlrcn,  jloo 
will  iiv  <lrsfritxsl  in  tht;  next  i<ection,  and  those  ca*ies  which  arv  cum- 
ptii^itcfl  l\v  frai^tiire  of  thr  ulna  {ride  iiij'ra).  'Dtr  dii^IiKsitinn  U  rhar- 
at'trrizrd  hv  tin-  |Misition  uf  the  bead  of  the  railing  in  fninl  of  iU 
normal  po^^ition  when  the  fon>arm  In  pxU'.ndi.^\,  anil  ahiivi-  il  when  ibe 
fon^trm  isHexwl  at  a  right  angle.  Several  aulhor!ideM*rilK'  tW(» forms 
the  nimph-te  and  the  incomplete,  inehiding  in  the  latter  thoM*  cas*.i*  in 
which  in  flexion  at  a  right  un^le  the  bead  of  the  nidius  hati  nut  entirely 
left  the  articidar  surface  of  the  oapitelliim,  Imt  rrmninrt  in  eontaci  witii 
its  up[K.*r  p»:irtion.  The  distinction  lietwcen  eomphjle  and  incoinplett-  b* 
an  arhitrarv  one  and  does  not  seem  lo  <leherve  to  be  retained,  for  even 
in  tite  former  the  head  of  the  radiua  twmetimeA  descends  uptm  liie 
articular  snrfaeo  of  the  capitcllnm  when  the  limb  is  extemletj. 

The  cau^'f;  mentioned  in  the  re|>urted  cases  include  fulU  u|K>n  the 
hand  or  n]x>n  the  ellKfW.  and  Irnetion  uimhi  the  forearm.  In  exfteri- 
mcni^  u]x>n  the  csidaver  the  dislocation  nas  been  pro<hi«Hl  by  furce^l 
pronation,  in  whtcli,  acconlin^  tu  Kihi^clU,  <|Uotcd  t>y  Strcnljel,  a  fid- 
rnim  U  establipihod  by  (wintact  between  the  milium  and  ulna  in  their 
u|jpcr  third  at  the  |xtini  at  which  they  cross,  the  effect  of  which  Lt  lo 
chum;  the  \kku]  of  the  Ridins  tu  move  forward  and  inwunl,  with  rupture 
of  the  anterior  portion  of  the  annular  lig:iment  when  the  pnmation  in 
cxagp-rate*!. 

As  in  ihetwo  preccinng  varicticH,  the  mode  of  pnxlnction  i^  far  from 
clear.  That  the  heail  should  l>e  displaced  by  <]irect  violence  m  not 
difRcult  to  comprehend,  but  the  cases  in  which  this  mode  of  pruduction 
can  be  invoked  are  few.  Traction  n|»on  the  forearm,  condunetl  prob- 
ably with  cxa^^»nile<l  jtronation,  must  also,  F  think,  Ik-  udniiltetl  as  on 
oottusional  causi-,  esix-cially  \u  children,  both  hecnuso  of  ita  efficiency 
to  pniduee  the  dinliK^tion  U|>on  the  cadaver,  and  lx^':m<)e  the  hi^t«>rien 
of  one  or  two  ciises  in  adults  are  not  open  to  any  other  expluimlion. 
as  in  Roycr's  ea%  of  the  footman  wlio  slipped  while  f(ettinciip  U'liind 
H  carriage,  and  remained  Hn>ipcnilpil  by  his  band<t.  ft  Mftu^  pn>lud>1c 
tliat  some  of  the  ear^e-^  in  winch  the  injury  was  received  in  cliihllKHM). 
and  remained  unretbicei],  mav  have  been  dislwations  by  elonpition,  und 
that  the  \\cat\  nMuaiiicd  fixed  in  itH  new  |H).-itiou,  or  perh:i|tb  wa.«  ntill 
further  displaced  by  use.  In  a  fall  uih>u  the  hand,  it  neemn  pnitiabli- 
that  the  di!?locntion  could  he  prodiieed  only  by  hyperexiension  and 
(tressore  n|H>n  the  lower  emi  of  the  mdiu»,  aitled  by  •supination  ur  pro* 
natiiiu,  and  this  opinion  U  eontirnied  by  exiM'riment.  A  tram*  nf  Mal- 
ptifjiicV  Mollis  to^o|t|Mirt  this  tluHirj-,  for  at  the  pntiontV  death,  neven 
weeks  after  the  aci-idrnt,  (he  ivir-terior  fourth  of  the  lu-ad  of  the  mdiu.« 
WiL«  foimd  to  have  Iw-en  bniken  ofl*.  In  two  of  Ijiibkcr's '  ca-v;*  a 
pi^Y-e  m:l<  bniken  from  the  outer  portion  of  the  licail,  which  supp-^l*. 
wh:iT  is  probable  also  nn  other  groiimU,  thai  alHloetiori  of  the  forcnrm 
may  aUo  lie  a  Isctiir. 

'  Miilien)Knt< :  Iat.  rit,,  p.  ffiil. 

*  l^oUrr:  Builatt>'KUiii  4>ntn1blfttt  llur  t:i>lr..  IBM,  KawM^fiHl 
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In  a  case  rt*[Mirte(I  li_v  lio^v '  t})f>  dtKliHalioii  docurnil  (luring  an  e|ii- 
leptii-  <^inviiUion  nml  w.is  attributed  t<i  innsouhir  a<!tlon,  the  nniip|>o;3e<I 
oiintr-.iction  of  tlie  hicejMs  atul  proiiattir  niilii  tores. 

Pathology.  Nu  auto|u^i€!«  liave  Ik-cii  rc[Mirt(nl  iu  recent  i!aHeH.  Id 
exporinn'nis  wymn  llw  rji(Iiivor(Str<Mil>eI.  Pin^tinI)  rlic  capsule  has  Iteen 
fiiuiul  torn  tntii:4vcrM(-ty  in  front  dose  to  it^  at  tacit  nii-ni  Id  ttic  hiniifnH 
(Fig.  312),  and  tiie  annular  ligament  nritorn  and  rncireling  onlv  tlio 
iiec'K  uf  the  radium  while  the  head  projected  foruurd  thrungli  the  n-ul 
tu  the  ca|>sule  and  rested,  by  \is  puslcnor  edge  only,  uguinAt  the  artic- 
ular Mirface  of  the  cspitellnm. 

Flo.  812. 
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Hiltoo's  CMC  of  dUliicattiin  of  ihe  beMd  of  \\m>  iwllu*  runAnn). 

In  a  number  of  cases,  ten  or  twelve,  the  opportunity  has  anMen  to 
examine  old  di:«loealionii.  Malgai^c  has  de.HerilMHl  his  own,  ijuotcd 
aliove,  in  M-liich  the  poiilerinr  fourth  of  tite  ltt>ad  of  the  niditi>i  was 
broken  off  and  ll»e  capsule  was  intaei.  and  ivo  h]>eeimen«  in  the  Mn'»i'e 
Dupuytren  (catsey^  ot  Default  and  Pre.stat).  Coo|)fr  ■  describes  and 
figuren  a  y>erinien  preserved  at  St.  Thomaj^'s  HoHpital ;  the  other>  arc 
those  of  Danyan,'  Debriiyn.'  two  cases,  Hilton,*  Trflat,'  Knudeiu,'  a 
specinten  iu  the  Mu.^cuni  at  Zurich,  and  Lobker,  tlie  two  eases  above 
referre<l  to  ;  see,  alw),  Sehrotter.' 

In  Aralgaijrne's,  I)anyau's,  one  of  OebniynV,  Trflat's,  and  the  two 
»|H*rinn>n.>^  of  tlte  Mus^'<>  Dupuytren  the  annular  liguiunnt  was  stretclied 
wit  not  torn;  in  Hilton *s  its  up|KT  portion  wu.s  torn,  but  the  ni»»re 
exteriml  and  s(i|)erficiat  fibres  reuiaincii  intact  and  were  elo.sely  wrap[>c<i 
alKXil  the  neck  of  the  radiuM ;  in  (WpcrV  the  annular.  oblii|iic,  forc- 
nart  of  tlic  nipsnlar,  and  a  portion  of  the  inter<Kseou.s  li^ainient  were 
■lont  throug^li.  With  reference  to  some  of  these  cases  the  question  ha-s 
born  niii^cd  whether  the  annular  ligament  found  at  the  autopsy  was 
not  one  of  new  fonnaiion. 

The  brad  of  the  radius  rests,  in  partial  flexion,  u|ion  the  anterior 
snrfai»<  of  the  external  condyle  above  and  ii:<ua]ty  somewhat  to  the 
inner  ?«i<le  «if  It?<  nonnal  |Misition,  and  either  in  routiiet  with  the  cuni- 
noid  priKTss  or  lllillon^  s4>|i:Lrateil  from  it  by  the  interpo^ied  tendon  of 
tliti  bnu'hiulis  antiiiH.  In  some  cases  a  picifO  has  t>cen  broken  fiiuu 
itft  |Miaterior  or  outer  bonier.     In  sevend  of  the  teases  a  hollow  had 

»  Slrealirl :  I.oe.  rit.  |>  7.1  '  0(»t»' :  ^^^-  •:'»-.  P-  ^i- 

*  UHnyMi:  Aiiiimlni  di>  laChir.  FniutaiAf  et  Rtnuift^n.  ni>ll.  vul    li.  |i.  TZ. 

*  IVbrnjrn  :  Amiftln  iIc  !■  <  liJr.  FrancMn'  rt  Ktrarif^it'.  IHCt,  vi>l.  \\.  (i.  SH. 

*  Htllmi:  linv'*  IImpIIkI  Kr|HirtA.   IHiT.  vat.  V.  |i.  KL 
*Tr/Ut:   Itall.  dr  U  Surl^t/  Aiint>imi<|U«>,  IKM.p.iST. 

*  Krnnlrin  :  Ih-iiurlic  nitntncif.  Lirf  at,  p.  -14, 
*tfclif{>ll«>r:  Arch   ftir  kiln,  tliir.  viil   ilvi 
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formed  for  its  rocoption  on  tlie  anterior  surface  of  tlie  hiimeru*  ;  tht 
new  urticulutiuii  was  eilhor  tfiilirely  al>ove  tin*  cIJ  uno,  or  int'lmieii  the 
U]>per  iKirt  of  (lie  cniHtelhuii,  or  (Trtlat)  fxtt'iidtnl  over  the  imtcr  |K>r- 
tion  of  the  front  of  tlie  troohlca.  The  hefld  of  the  radius  wart  deformed 
and  had  Buflenxl  the  h>s.s  of  more  or  leas  of  it«  cartilage  uf  incruiotAtion  ; 
in  aonie  ca.sej4  it  wu^  enlai^i^l,  in  otiiers  iliinlnixhtHl  in  Hize.  In  Kn'tn- 
luin'a  HueeiineD  an  extensive  otitKn>wth  of  iHnie  hud  forniitt  ufN>ii  the 
inner  side,  ^ving  the  unjter  end  of  the  \wnp  an  n|>|K-arance  similar  to 
that  of  the  up|K*r  end  of  the  femur,  and  articulating  willi  a  new  cavity 
n|Kin  the  humerus  ;  it  is  stated  that  the  movcmeuts  of  rotation  luul  t>rrn 
completely  restored. 

An  interesting  feature  in  Hilton's  caw  -wnn  ()mt  On*  mdin-*  had  Uvn 
displaced  IxMlily  upwanl  along  the  ulna,  and  tliis  <lisplncenicnt  had  pri» 
duecd  changes  at  the  wri^t. 

Malgaigne  ohivrved  and  i^dled  e9|>ecia)  attentiim  to  nlxhirtion  uf  thr 
forearm,  which  does  not  a]ipe«r  to  have  heu-n  ol>serv«i  by  others.  Ii 
furni.s!ies  a  satisfactory  explanation  of  the  di.splacenient  of  the  nuIiuA 
upward  n-t  well  a-t  forwani,  wliirh  could  not  otli<Twi.s4>  Ih?  oi^t-ouutcd  for 
except  I>y  such  a  change  in  the  level  of  the  l»ines  at  the  wrist  an  wm 
noted  in  Hilton's  case.  AlHluction  of  tlie  forearm  might  eai^ily  be 
overlooked  while  the  joint  la  jvirtly  flcx<>d  unlew  oomjiarative  meuKure- 
ments  are  made. 

Symptoms.  The  olhow  \s  slightly  flexed  and  the  forearm  almoert 
always  mon*  or  lusa  pronated  ;  iu  a  few  east's  Hiiplnation  has  In^en  pr***- 
cnt.  Voluntary  and  communicated  movements  are  painful,  and  of  the 
latter  flexion  nearly  to  a  rigiit  angle  and  almost  coniplete  exti'nsion  arv 
possible,  pronation  i.t  iiKually  C4mipIetA>,  hut  supination  much  r%:strirltn). 
Ab<1nciion  of  the  forearm  has  bei^n  nol^l,  |>ossilily  it  is  quite  nimnion, 
and  when  pn-seiit  it  can  he  dcmonslmted  by  com(wirutive  m«i.mirL*mcuti 
of  (he  radial  Ihnxlers  of  tlie  two  forwinns,  thn  injiirtK)  one  iK'iny  nhort- 
encil.  The  region  of  the  elbow  is  swollen  in  front  and  on  the  outer 
tude  ;  the  altsence  of  the  head  of  the  radiiH  from  itM  normal  position  fa 
shown  by  the  depre-wibility  of  the  soft  parts  on  the  ouUr  side  of  the 
joint  below  the  condyle,  and  its  presence  in  the  fold  of  the  ellxm'  eao 
penendly  be  recftgnizeti  by  the  fingi'r;  sonietimpft  it  is  w>  pnunincnt 
there  that  it  apin-ars  to  be  subcutaneous,  and  the  sauoer-lilcc  dcpmsatoD 
of  it£  upper  surl'acc  «in  be  tracc<l  when  tlie  joint  isoxtendf.!.  KIcxioo 
of  llie  foTvarm  is  abruptly  arrested  at  or  near  a  rtglit  angle  by  the 
impact  of  the  head  of  the  radius  upon  the  front  of  the  humeral. 

In  the  older  cases  the  restonitii)n  of  functittn  may  l>e  almont  c<>m- 
p!(;t*',  the  range  of  motion  being  limited  only  in  extreme  flexion  and 
supination. 

f  n  Hiltnn's  ea<e  the  a^so'iiati.'d  changes  at  the  wrist  c:m.-«eil  a  ii»rri'- 
8|>ondiiig  drfonnity  there,  alNluction  of  the  luiid  :  and  it  Nti>mH  not 
unlikely  that  even  in  S4)me  r(HM.>nt  case»  liie  wrist  may  be  painful  ur 
distorted. 

Treatment,  {{eduction  has  bcim  easy  in  sume  recent  ctvscs.  and  difR- 
eull  <ir  im[K)ssible  in  others.  The  measurt>s  which  have  been  ra*Mt 
snceessfnl  art-  tmction  upon  the  radius  at  the  wrist,  the  forearm  hetn^ 
Hupinated  and  extended,  combined  with  pn;!«ure  upon  tlic  brad  uf  the 
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railiiiif.  ^(at^if^nc  suggests,  very  proiwrly^  that  adiluetion  urtlie  jbre> 
anil  wiiiild  )k>  iMon;  likely  than  troetioti  tu  nvenruum  tlu'  nverntliii|;  of 
the  Ruiius.  Hilton  n^liieeil  the  ili^placenicnt  in  hii^  AjMxtinien,  which 
lia<l  exi$te<l  for  many  years,  by  placing  a  small  wedge  bttweeii  the 
iipjier  surface  of  the  radius  and  the  humerus,  and  thru  flexing  the  ftire- 
:inn  by  |(ifSf*ing  n[Hin  the  lower  end  of  the  ulna;  when  flexion  was 
iiniily  oimplete  direet  pressure  up^m  the  head  of  the  railins  forei-fl  it 
Imekwunl  into  place.  The  rrtw't  of  this  device  was  to  displace  the 
radius  <iuwnward  nlung  the  ulna  to  a  fUstancc  e4]ual  to  the  thicUneM^  of 
the  weclgo,  and  to  rupture  the  lignuieutti  which  Uiund  the  two  hnm>«t 
topelhor.  A  niurkfil  tendency  ti)  recurrentre  ban  lH?en  frequently 
notiec<l,  and  ha8  genenilly  lieen  attributeil  to  interpo^^ition  of  a  p^irtion 
of  the  capsule.  I  am  inelined  to  think  it  due,  in  S4>me  c^»es  at  least, 
to  the  persistence  of  tide  IkkIIIv  di^plaei>nient  of  the  radius  upward. 
If  so,  the  condition  would  lie  tihown,  after  reductiou,  by  U^ss,  of  the 
outward  inclination  of  the  foreonn  in  full  extension,  and  the  effort 
shi)uld  be  made  to  overoocue  it  by  restoring  tliia  angle  by  forcible 
alKluction. 

The  pffj^ition  of  the  rent  in  the  ant<'rior  |>ortion  of  the  o:ii)>«ule  sug- 
gcstti  that  after  redtietion  the  joint  should  he  kept  Hexeil,  luul  although 
reeurnflice  of  the  diHloeation  has  taken  place  with  the  limb  in  this 
|>o8itiun,  it  docs  nut  seem  so  likely  to  favor  micIi  reeuriYnt-e  as  the 
extender]  [n»ition. 


4.  Dislocation  by  Elong^ation,  or  the  Bublttxation  of  Toung 

Children.' 

Under  these  names  is  de6cril)ed  an  injury  which  is  veiy  frequently 
ob3er\'c<l.  but  the  nature  of  which,  after  nearly  two  centuries  ofdis- 
euK>iion,  i.s  slill  in  dispute.  Its  feature:^  are  well  marked  ;  a  young 
child,  p-nenilly  \vv»  than  three  yean<  ohl,  m  liftetl  or  pulled  by  tho 
luiiid ;  it  cries  out  with  pain,  and  refuses  to  use  the  limb,  which  hangs 
motionlew  by  the  t^itle,  somewhat  Hexed  at  the  elliow.  and  more  or  lew 
pronat«l.  A  careful  cxamimition  fails  to  <li,stH>ver  marked  ehangea  in 
the  auatomicid  relations  of  the  bones  at  the  elbow  or  wrist ;  passive 
motion  at  b(»th  joints  ii^  free,  but  )i:iinful,  except  supinatum,  winch  ifl 
resi-ted  ;  often  during  the  nianipulatioas  nia<le  in  the  ex:tniination,  or 
on  fore-ed  supination,  a  slight  cli(-k  is  heard,  and  the  child  at  once  is 
able  to  uw  the  limb  frei-ly  wilbuut  pain. 

As  early  ns  1671  Foumier  <leficril}eil  tlie  injury  oh  an  ineomplete 
dislor-atiun  characterized  by  relaxation  of  the  ligimH-nts  and  elongation 
of  the  radius,  UK-uning  by  the  hitter  direct  &c|mmtion  di»wnwanl  or 
diastaflis.     Nearly  a  hundnxl  years  later,  Duverney  gave  a  clear  and 

>  The  pa|>on  u|*(m  this  mlijcot  ftro  niinH>roiii ;  thu  followinr  1>IMI<>irnii»)>5  c»ut»iii*  lli« 
muTT>  imporUnl :  Oardnor,  London  Medifftl  Owiott'^,  1»3T.  vol.  sz.  ji.  i«Tn ,  IIodjrM,  IltMtuii 
MntiiJil  anil  Siirfiiml  Journal,  IMU,  vol.  Ixrl).  p.  I'J^  :  OoynutI,  tiaiotti<  mnji^ilr  d« 
Win-,  l.-cr.  [I  Iiri.  aiirl  ftull  <lr  lit  SiK-4<'U'  <)u  Ctiiniriiia,  I8f)l,  D.  OOTi ;  l>i»tr»ti>I,  ]*i<'t. 
Km  >rlfi[H'il|i|ar,  art.  I'tiiiilc,  |i.  'Vki;  ll*niilton,  Nuw  York  Hotlinu  Jotiriial,  Jkii.  :t,  l-o-Ti. 
p.  t<;  Ihivrniry,  Mnliulir«(it«  <Nt,17^l  ;  Riiiilr.v,  I>er«ilij  nupfriuns  rltmuiUIiailitrntMiini*, 
in  infatiObiis  fn-ijiiculiori,  IT>C;  Kvtidu,  Hanrtle  ni^dkale,  1A41,  p.  'MX ;  tVtriti.  Jiturnal 
do  irbirnrEic  do  Mal^ljcnv,  vol.  v.  p.  Uri;  rttrt-iiltrl.  I'nrvr  VirMrljahrarbrift,  \K*>.  vol 
II.  p.  00:  Van  Andalc.  AaiiaIa  of  SiiriiTTy.  Jane.  Ii^t^-.  A.  Bnc*.  Ij»  pninatluii  dnuluiin-uw 
d«Jiuaei  vnfkiiU,  (Ju.  dn  Uby..  IIXG.  No.  Si<>. 
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exact  description  of  it  as  an  injurr  occiimn^  frequently  in  diildrfn  ; 
be  attribtitetl  it  to  forcible  traction  at  the  wri^^t,  ami  gavi*  »«  Up  rhlcS 
fsympXt>ai  thu  oppinitioii  u*  mipiniition  of  tlip  foreami,  ami  a^t  thv  in-aU 
ment  forcible  supuiation  with  pressure  fmni  before  buekwani  upon  the 
head  of  the  radius  fuiluwcit  by  Hcxion  uf  (be  cUkiw.  He  thfutgbt  llu* 
injury  w:is  n(tt  merely  an  ulon^tloii  i>f  the  nuliuti,  Imt  al^i  the  t!>ca|ii- 
of  its  head  Imlow  tlie  udj^e  of  the  orbicular  liL^inent.  Nearly  a  vt-ii- 
tnr)'  aiiil  a  half  him  {>a.s.-4(il  ^inife  the  publi(T:itiiiu  of  liiti  %')ew&,  and  but 
little  lia-s  been  addnl  to  his  dcseripiinn  uf  the  etioln^,  symptoms  or 
treatuieut,  and  wliile  tlie  years  have  brought  ninny  other  theurivii  lxmi- 
cerniiifr  the  piiLhology  hii4  u  tlic  one  tliat  la  now  most  widely  hel<L 

In  i7H7  Bottentuit  pre-tide*!  at  tlie  prcf*i'ri(aliitn,  and,  awording  to 
Maljraignc,  was  pi"ol>nbly  llic  ifal  author,  of  a  thesis  by  Rtuley  before 
the  Kcoh's  de  (.'liirurjjie,  in  which  the  theory  of  the  agency  of  furccU 
pronation  in  the  pnMluctiun  of  the  injun*  wa8  advanced;  it  wo^  ai^ed 
that  in  thirt  movement  the  rnditii!!  and  ulna  came  into  contact  ni  the 
fwint  where  they  erosse*!  caich  other  near  the  ellxjw,  und  that,  the 
moveuieiit  betn^  continutnl,  tlie  head  of  the  nirliiw  wa^*  dit>place<l  fni^ 
ward  or  outwanl. 

At  tlie  iM^inniii^  uf  the  prcMint  century  Martin,  in  Krance,  18(K#, 
and  \fnnteg}^ia,  in  Italy,  18l4,  de->cril)ed  the  injury  and  n<p<>rti<d  osee, 
but  the  former,  unfortunately.  ap]>ear$  to  liave  encounli-'rc<l  a\»o  soaie 
disloeationif  Imekward,  and  he  not  only  included  them  in  the  tnmt 
jri'oup,  but  h(>  also  tlntu^lit  that  the  nidiUH  w:h  diKliKTrite^l  Itarkwnnl  in 
all,  aad  tins  opinion  has  survlvetl  in  a  measure  until  the  preii!enl  time, 
and  has  led  nystematie  writers  tu  <K'SLTil>e  a  disUK-ation  liackwnrtl  hm 
oue  uf  the  funns,  although  it  do(>s  not  appear  tliot  tliero  id  any  oth*<r 
authority  for  the  statement  than  Martin. 

As  the  injury  is  one  that  seuius  but  rarely  Ut  fiill  under  tlw  obaerxTi- 
tion  of  the  ^iieral  ^iir^Mi,  prubablv  bfcaiise  of  the  facilitv  with 
which  it  is  reduced,  the  authors  of  the  surreal  text-b<x»ks  either  made 
no  riit'iition  of  it  or  followctl  in  their  brief  descriptions  the  atvonot 
^iven  by  Martin,  or  bv  th<>>e  who  had  ropic«l  fn>m  him.  Put  between 
\ti:Hi  and  IMdOsevenifca-sos  were  published  in  Kngland  ami  in  Krnnpc, 
and  new  theories  oincuruin^  itt«  nature  wen?  advanced,  tianlner  in 
1>4:17  and  li^Midu  in  IH41  atlribnteil  the  fixulitui  to  the  luckine;  of  the 
bicipital  liilK'rosity  behind  the  ulna,  but  the  latter,  who  in  two  ni^m 
had  made  (he  tru|K>rtant  observation  that  the  wrist  also  wils  swolltm 
and  tender,  added  to  this  siippoMHl  locking  of  the  tnlM»nwity,  which  be 
regarde<l  as  pmlKibly  exceptional,  a  rupture  of  the  ligamenttf  of  the 
wrist,  Perrin,  in  1H49,  lliuught  the  head  of  the  rudiuH  watt  cauj^ 
below  the  lower  wige  of  the  lesser  siKmoi<l  cavity,  anil  (ioyrand,  who 
auw  a  larp-  nuiiilwr  of  cji-^^'s,  thoiifrht  the  lesion  was  nn  incomplete 
ditlocfttion,  in  whioli  the  diitphuTnieiit  was  so  flight  as  to  caUH>  no 
rvn^nizable  defonuily  at  the  elliow.  Malgaigne,  1854,  inclniled  it 
among  tJie  incomplete  dtslocatioits  forwanl,  and  others  did  likewise. 

In  IKoO  Rtreubel  made  the  throrv  4if  inoimplctr  luxation  nun* 
definite^  by  bbuwiiig  that  if  the  foreiirni  of  tint  cndaver  of  a  y4Hing 
child  was  fonNbly  pnmated,  the  head  of  tin;  radius  nioveil  forwucxi, 
nnd  the  posterior  (lorlinn  of  the  cnjtsule  was  forced  in  by  atniodplKrio 
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IdiT  betwcKfn  Uie  nuliim  and  the  capitt'lliiiii,  and  that  if  t\wtt  tlie 
pronntion  was  diiiiinislu'c],  the  •'liglit  di^plnoemcnt  of  the  ruilius  und 
tlic  ii)l(-r(M>si(ioD  of  tlic  capt^tilc  would  |N.-rsiiit  even  while  gentk*  tuovi-- 
nientfi  of  the  joint  were  iiuule ;  but  lliat  nnder  ^ludilen  exlcnHum  and 
ttnftinHtion  tho  nnrnial  rohitinns  wniih)  he  eMaltlishiMl.  In  like  nmniier, 
foM-fd  ^npinution  woiiUi  disphice  tho  nwlhis  buikwani,  and  IcjmI  to 
int4T|K»siti<>n  of  the  anterior  jHtruon  i»f  tho  e-H)>>ule.  In  the  Utdics  uf 
adidt-i  neither  nianiptilation  would  pr»>*hicc  this  result. 

In  18t>t>  C'liat«8ai^nac '  described,  under  the  title  "imrnljfHU  tUrultm^ 
mi»e  iiejijrunex  mftntiM."  a  number  of  cwte^  of  the  injurv  under  dis- 
cussion, lojtrether  with  others  of  a  different  nature,  and  attributed  the 
symptoms  in  all  to  injurv  of  the  nervei*  of  the  limb.  Kinully,  in 
IK61,  (Joyrand'  returneil  to  the  8ubje<'t  in  a  leuj;thy  jiMper,  in  whieh 
he  abandoned  his  previoiij*  view  and  advan<^l  the  last  new  theiiry, 
tluit  the  lesion  was  »iituute<l  not  at  the  elUiw,  but  exehi^tvely  at  the 
wri}4t,  and  Cfmsinted  in  a  disliK-alion  of  the  triaujii^ilar  libro-fartila^  in 
fn>nt  of  the  lower  eml  of  the  ulna.  His  exp*Timents  showetl  thai  in 
complete  pronation  the  tibro-earlilam.*  was  earried  so  far  forwar*!  as 
almost  entirely  to  une*)ver  the  end  of  the  ulna,  and  that  in  fon-etl  pn»- 
nation  the  uncovering  Ix'eame  coniplelo.  In  reply  tu  a  question  a^ked 
by  Vel|>ean,  he  admitted  that  the  displueenient  <)i<l  not  [wrsist  n|ioii 
the  cadaver  nnleiw  the  luind  was  held  upwanl  and  mipinated,  but  he 
thought  that  ihe  tonic  iK)ntrnetion  of  the  muscles  in  the  living;  would 
maintain  it.  He  did  not  explain  why  such  a  lesion  nliould  lie  mure 
oasily  pnNhioeil  in  a  cliikl  iJian  in  an  adult 

It  may  be  worth  «'hile  to  add  that  the  editor  of  tlie  Meil!ctt-(_'hirur- 
g'tvol  Hrrinr,  in  18«J9,  thought  the  injure  was  a  si!|innition  of  the 
upiNT  epipliysiri  of  the  radius,  and  Fongeu,  in  I8til,  a  se|mrHtion  of 
the  lower  one. 

INn^ud,'  in  hi^  exptrrimcntii  upon  the  cadaver,  found,  as  (toymnd 
had  similarly  done  in  18:17,  that  (be  hea<l  of  Ihe  nidius  could  Ih> 
drawn  out  (iiroU);h  the  orbicular  li^nicnt  by  forcible  udtluctlou  tif  the 
fon^rni.  t)o  far  that  itx  anterior  edge  would  en^ra^  lM'h>w  the  lower 
b<inJer  of  the  lipinient  (Fijr.  313),  an<l  the  btmes  woultl  n>m:iin  s»-pa- 
rated  by  a  distance  of  about  a  ounrtcr  of  an  inch,  but  without  di*- 
plaocuient  of  the  nidius  forwanl,  Imekward.  tir  outwunl,  unless  foree<l 
pnmation  was  addtnl  to  the  addueti<»n,  in  whieli  ens*'  the  ImwI  nioved 
forwanl  ;  and  as  this  condition  of  tho  |mrts  roini-idiil  with  a  limiliiti<»n 
uf  the  fn'edum  of  rotation  of  the  forearm  tiiniilur  to  tliat  observed 
clinioally  in  the  (^te^  in  question,  and  ax  Che  normal  relations  of  the 
Irtiris  were  re-slored  by  the  same  raau'euvres  which  relieved  the  little 
jKitieiitA,  he  reached  the  conclusion  that  the  nature  of  the  lesion 
olB*i^r\'ed  clinically  was  the  Aame  as  that  which  he  had  pnKlueeil 
experimentally,  and  that  the  clinical  injury  was,  therefore,  a  disloca- 
tion of  the  radius  downwanl  below  the  annular  ligament,  or»  in  other 
Wonis,  tliat  Duvcrney's  theory  mjis  llie  eorrret  one.  FFe  t*howr<l  ftir- 
ibrr,  tliat  the  youngur  the  child  the  more  easily  wtidd  this  displuce- 

>  riiMMlffn*^  :  ArrhivHk  sfii^nldBd*  MM..  \fSFM,  vol.  L  0.063. 

>  Uftrnixl :  Rtill.  d«*  U  ^K\i^tA  do  Ctlir^  I(H1,  p.  WO. 
•  PiiiiciiUil :   \*K.  oU.,  1^7». 
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ment  Ijc  c-flected,  ami  tlic  more  rompleU^^  circularly,  would  H  IfC.  He 
would  nitt  iiKst-rt  that  tliis  wiis  llit-  only  vi\\\^  of  llie  ^•liiiuiil  (^triditiim, 
but  c(>ntt!n(«d  liira-sc'lf  witli  pruviti^;  tlmt  it  was  at  least  onu ;  lita  rr?«n'e 
twing'  apparently  due  to  the  innnplicaliilitr  uf  tlm  explanation  to  tlw 
rc|>nrtcd  cases  iu  wliicli  the  radius  was  said  tn  havp  b«n  dintf^-ed 
luickwunl,  ca.'ted  wlitch  we  have  Micn  to  re^t  onlv  upnu  >[artin'6  awer- 
tion.  His  cxfwrimeiits  have  been  rcp<'atcd.  an<l  \m  rwiilts  verified  by 
otliers;  Poiii^t  aecvpt^  hiit  cxplaoatiuu  fully  fur  t ho  usual  ca9i*%  and 
Streul>eri^  for  tho^  of  diisplnoemeiit  backward. 

Kid.  313. 


Sobluxuloa  of  Um  b»d  of  Ui«  iwUiu.    (rimi.DV.| 

TuminR  now  to  the  clinical  evidence,  for  there  have  been  no  pwl- 
niiirt^iui  cxuminatiuuSf  it  ap|>eara  tlmt  the  injury  is  coratiiou  in  youn|; 
cbildn>ii  between  the  a^s  of  one  and  three  v«ani,  and  u  randy  awm 
after  the  a^  of  six  yeart*.  and  not  infrpf|Mcntly  r«'urfl.  (luyraud  (loc 
cil,,  l8CI)had  seen  at  least  two  liundriil  ca^t-s  in  thirty  years,  aud 
quotert  Clmbrely  {Jourmit  tie  Mrda-im-  <//•  tiord^ttitr,  (ictoU'r,  IHt»0, 
p.  4MI)  ti^  ttayinjir  tlmt  hardly  a  month  {>assc«l,  he  mi^ht  sav  hardly  a 
week,  in  which  lie  waA  nut  c:dled  to  a  vst»e.  and  Fougcu  an  bavii^Nera 
thirty-five  caiWH  ;  in  the  discn»wioii  tluit  followed  the  readinjf  of  (loy- 
rund's  pnp<^i'r  Marjolin  Htatc<l  that  he  had  f^ccn  almnt  tMXtr  oases. 
8nedden '  taiw  ten  cases  iu  ten  yeant  in  private  pnicliix< :  aud  Liode- 
nian  *  r«aw  twenty-four  caaea  and  Van  Aradalcone  hundred  in  two  yean 
in  dtFtiM>nsarv  practice.  The  cause  is  traction  umtn  thearm  at  the  luimi 
or  wrist,  OS  Iu  lifting  n  child,  or  iu  holding  it  when  it  stunible^^.  aixl  in 
two  ca»^rt  in  drawing  the  arm  thmngli  the  sleeve  of  the  drra».  It 
fwenis  ti>  nie  that  exa^entteil  pronation  tloe.*i  not  enter  iulo  thcmer^ian- 
ixm  by  which  the  letiton  is  producc<1,  but  tliat  the  violeiic*^  i»  ^iniplr 
tniction  excrtod  U|h>ii  the  exlcndcxl  cllmw,  {tu^^iblv  combined  wtlii 
ailduction,  for  traction  would  tend  to  ntakc  the  limb  exactly  6trai|;bt, 
and  thus  overcome  tlie  normal  incliuatinn  uf  the  forearm  otilH'ari] ;  nf 
tlie  gnii^p  u{>un  (he  foreann  may  be  mi  firm  tliat  an  actual  inwanl  incli- 
nation would  \h:  pnnluccd  in  vvuh'  the  cll'ort  wiut  not  a  finipte  imctiou, 
but  wivA  combintNl  with  a  niuvcmeut  ihat  t«nde<l  to  ttwing  the  cbiUl 

<  Hditildnn  :  Urititih  Mralirml  JuUrukl,  lifKS.  vol.  1.  U.  4WL 
•  Uiidasuui :  Uritlftb  Mi-«li4«l  Juuniftl.  IttA^  vol.  11.  p.  VUSA. 
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upward  along  o  curve  whose  centre  was  its  wrist  and  wlxisc  radiua 
was  ilM  cxtbndiHl  arm.  At  Ic-asL,  iii  lining  n  living  child  hy  the 
anu  I  have  nut  Imh-ii  aide  to  make  exaggerated  pronation,  for  rota- 
tion at  the  shoulder  \»  so  free  that  the  limit  of  pronatiou  is  nut  eu.stly 
reaebcd,  and  this  is  uiMjucstionably  true  when  the  child  is  lifted  by 
both  hands. 

The  child  at  once  cries  out  in  pain  and  refuse;*  twu^e  the  limb,  which 
hangs  tnotionlesM  by  its  side,  or  is  HU|>|>orted,  with  the  eilww  slightly 
flexed,  across  the  front  of  the  abdomen  ;  the  wrist  is  completely  or 
partly  prouated.  Examination  shows  sensitiveness  at  the  outer  por- 
tion uf  the  elbow,  in  >ionie  <.'slm^  also  at  the  l)aek  of  the  wrist,  and  in 
otliers  exclusively  at  the  wrist,  with  swelling  after  the  la|»3C  of  from 
thirty  to  thirty-six  hours.  The  head  of  the  radius  is  sunietimes 
slightly  but  distinctly  displaced  forward,  but  in  most  cases  no  other 
change  than  a  slight  longitudinal  separation  between  the  mdius  nm! 
the  capiteilum  is  recognizable.  There  is  puiu  on  pressure  over  the 
h«i<l  <if  the  radius. 

Although  the  child  does  not  voluntarily  move  the  joint,  it  can  be 
freely  moved  by  the  surgetm  in  every  direction  exe<^pt  BupiiiuLlon,  and 
will  souietimes  be  held  by  the  child  in  sueh  a  position  as  may  l»e  given 
to  it.  lo  only  one  reoordetl  case,  Ihigds/  was  the  limb  in  supination  ; 
with  that  exception  the  constant  and  pathoguuniunic  symptom  is  the 
interference  with  »<upination. 

These  facts,  taken  in  connection  with  the  results  of  experiment,  indi- 
cate that  Buverncy's  opinion  was  correct  and  tliut  the  injurv  euusists 
In  the  escape  of  the  front  portion  of  the  lH>ad  of  the  radium  below  the 
orbicular  ligrmienlf  and  that  it  is  producetl  by  traction  and  adduction 
of  the  extended  fonfarm.  (ioyniud's  last  explanation — di>li»cutiou  of 
the  triangidar  fihnwartihigi'  at  (he  wrist — L-unuot  maintain  it^flf  against 
the  oVf  rwhelnting  clinical  evideure  of  the  existi*ncc  of  a  Ic-^iou  ai  the 
elliow,  siip{Kirtc<l^  as  it  is,  by  cx|KTinient,  i*jijK'**ially  since  it  luw  no 
l>etter  foundation  tlian  the  impression  that  the  click  whieh  was  heard 
during  reduction  was  produced  at  the  wrist  and  nut  at  the  elbow. 
AguiuHl  its  correctness  are  the  facts  that  nithougli  exiiggerate<l  pn>na- 
tion  will  effect  sueh  a  ilii^lixntion.  yet  then*  is  nothing  10  iirrtve  that 
tlu-  displai«meiit  will  not  immediately  correct  itself  when  the  limb  is 
released,  and  tluit  there  is  not  only  no  proof  of  the  intervL>ntiun  of 
exaggerated  pronation  in  clinical  cases,  nut  it  was,  furthermore,  cer- 
tainly absent  in  some,  nnd  probably  in  all.  The  only  difficulty  is  to 
explain  the  well-estublir^hed  symptoms  of  injury  at  the  back  of  the 
wrist  in  s<tnie  of  the  cases.  Powiiljlv  such  cju-wi.  may  Ik?  of  a  different 
character  from  the  others,  actual  dislocation  backward  of  the  lower 
end  of  the  ulna  {ride  iufni),  and  Goyraud's  explanation  may  l»e  true 
nf  them  ;  or  the  symptoms  may  be  dne  to  an  associated  sprain  of  the 
wrist. 

The  ex{>erieni!e  of  Chassaignac.  who  treated  his  cases  as  iKinilvtic 

and  saw  them  gradually  ns-over,  iiidit^tcs  that  the  lesion  may  Ik*  snon- 

toncouisly  corrected ;  but.  on  the  other  hand,  there  is  reason  to  think 

that  some  uf  tJie  eascH  of  foruanl  dislocation  uf  the  head  uf  lim  radius 

<  Vngbi:  Joqrnftl  bcUlotasdslR.  Is3t,  vol.  Iv.  p.  100. 
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touuA  in  adultA,  wbidi  Imd  exiHtcil  from  chiKlhixHl,  were  ori^nally  of 
thirt  kind,  and  that  the  head  hud  (^ruduiilly  hitxtnic  di»tpla(XHl  furth«r 
forward.  All  who  have  treated  couch  agn-e  that  nHluetion  is  easdir 
cQcctcd,  usually  by  supination  ;  »>nie  add  flexion  of  the  elbow. 


DISLOCATION  OF  THE  HEAD  OF  THE  RADIUS  WITH  FBACTUBC 

OF  THE  ULNA. 

Tbc  roinridouoe  of  a  fracture  of  tlic  shaft  of  the  ulna  with  di^lus- 
tion  of  the  hradof  the  radiuH  in  not  inlVeijuent,  and,  idnec  the  db«<(iv«.-n' 
of  either  of  the  two  injuries  may  lead  the  .snrj;ottu  lo  overh^tk  the 
other,  the  |K»S!iibility  of  llie  coexistence  shonld  alwayn  !«•  borne  in  niiud. 
Maliniigni'  attached  m>  much  iu)|H>rtauoe  to  thit«  warning  that  he  foruiu- 
Iat«<Tand  italicized  the  following  two  reconimendationa  : 

1.  In  any  fracture  of  the  ulna  alone  look  forn  disloctttion  of  the 
radium. 

2.  In  every  fnu^tnre  of  the  forearm  in  whiidi  the  jHwelling  e^trmlt 
above  the  elbow,  r»Mnenibor  that  simple  fnicture  ift  rarely  ucomipanic-d 
by  so  niu<:h  Kwi>Ilin^,  and  carefully  explore  the  articulation. 

To  complete  the  warning  a  third  jin^cnution  ahouh)  be  adiln),  namrlr, 
that  in  every  dislocation  of  the  heatl  of  the  radius  &lune,  fracture  of 
the  ulna  Rhould  l)e  »on|;hi  for. 

The  complication  hjis  reoeived  the  attention  of  oKvit  fxystentatio 
writers  upon  didliK'^tions,  and  has  licen  made  the  subjwt  "f  niuuii- 
graphs  by  Mulgaigne/  Greiner,*  and  Obrfler.'  The  latter  collected 
nineteen  catwri,  hut  the  injury  appears  to  be  of  more  fref|Oent  occqr* 
renco  than  this  fact  would  indicate,  for  Malgaigne  Haw  four  cn>«!!ij,  von 
Piilia  two  or  threi',  and  IVtrfler  re{>urtH  four  vmres  from  the  practioe  of 
the  Mirgcon  under  whom  he  was  iserving.     I   have  f^een  ui  leti-^t  ten. 

The  cause  in  a  certain  number  of  cases — five  of  IXirflcr's  ninct«x'n — 
has  been  dircci  violence,  as  the  kick  of  ahorse,  received  U|M>n  the  innrr 
or  inner  and  posterior  jwpect  of  tlie  upfter  jmrt  of  the  ulna,  Hrst  Itntik- 
ing  that  bone  and  then  driving  the  head  of  the  ntdiuit  foru'nrd  and 
outward  fntm  ilH  plaix' ;  in  otlier»  it  ha.s  Inien  a  full  upon  tht*  arm,  and 
it  U  uncertain  whether  the  ulna  was  bn}ken  by  dire<'t  nr  indiretM  vi<>- 
Icnce.  In  (lerdy's  case  the  patient  dei-lared  that  he  fell  Uj»on  his 
extended  hand  ;  and  rn  one  that  came  umler  my  care  in  Augii.il,  1885, 
the  iHitient,  a  ln»y  wven  years  old,Jiad  fallen  from  a  wagon  and  mi*^ 
tnined  a  compound  fracture  of  the  ulna  at  itA  middle,  the  wound  in  the 
skill  lieing  in  the  centre  of  the  anterior  abpeet  of  the  limb  and  having 
Iiwn  pr<MhH^Hl  from  within  outwartl  by  the  hbarp  end  of  (me  of  tin* 
fnigments  ;  the  radiut^  was  di.splace<l  forward,  upwanl.  :in<l  inward  *> 
far  that  its  concave  upper  surface  could  W  dii^tinetlv  felt.  There  wa» 
no  bniiiw  on  the  bade  of  the  fitn-arm,  and  I  thoiigfit  the  fracture  had 
been  producctl  by  indirect  violenw,  a  fall    on  the  band. 

'  Mftlxaifiic:   Kcvup  tHMiCfw-birurtEirsIr,  vol.  lili  pp-  KJ  ■*■■>)  1^- 

*  O It'll Ut:  Kr<rh<-n'lii»  Hur  Ia  luxHiinit  i)ii  rwUita  qOO  ciimpUt|uii  U  ftwIttTw  (Ib  U««* 
nnfri«nr  dii  rntiittik    Th('*r  ilr  Wriis  IK7H. 

'  Mrfler:  Krertnr  ilrrnhi*  In  ilin-nt'tbcrvn  I>rilU'l«nnhiiifrt  inltLttZfttinaitM  BailiMi 
DvqiidM  ZcItMlirin  ftir  I'tiir.,  !■««.  vol.  xiiiL  tf.  3»i. 
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The  only  aiitop«iral  record  J  liave  foiin<t  is  one  by  Manrhaiul/  ami, 
untortuiiutely,  il  xs  uot  entirely  cleur.  It  is  stated  that  the  exteruol 
UtenJ  li|punt-i)t  was  torn,  (lie  ulna  was  bruken  in  it^  upper  third,  and 
the  head  of  the  mdiiin  wai^  displaced  to  the  outer  side  of  the  epieon- 
dylc;  ihe  aniiulnr  lij^ment  wa.-i  unturn,  but  "no  lunger  surniundi-il 
the  neck  of  the  radius;  it  seemed  rather  to  embrace*  tJic  nidlul  capsule 
~   ipnle,  bend?),  and  the  nidiiis  K-eriiwi  to  have  efK-aixnl  beluw  it." 

llorfler's  experiments  showed  tliat  the  parallelism  of  the  radius  and 
the  lower  fragment  of  the  ulna  was  presi-rved,  with  pnKlmrtion  of  an 
angle  in  the  ulna  at  the  point  of  the  iraeture  ;  the  annular  and  nnteri<.>r 
liguuieuts  were  turn.  The  limb  was  shurleneil,  aud  crepitus  was  jht- 
ccivetl  ou  Iiandliug  it.  (Minirally,  a  prominent  feature  \s  the  martcHl 
8wellinj^  at  the  elbow,  due  in  part  to  the  displawnient  of  the  railius 
and  in  {>art  to  iu  flam  mat  or)'  reaction.  The  displaivmeut  of  the  rudius 
i»  usually  forward.  Mimeitnies  forward  an<l  inwani,  forwanl  and  out- 
ward, or  ilireetly  outward. 

.Vmong  the  complieatiiuis  were  ol>s*Tved  subluxation  of  the  lower 
entl  of  the  ulua^  wound  of  the  int<-giim<'nt  either  bv-  the  diret;l  action 
of  the  causative  violence  or  fn»m  within  outwnnl  \iy  the  eml  of  (he 
fragment,  making  the  fracture  compound,  fraetun*  of  (he  epicomlyle 
or  external  eomlvle,  and  more  or  Ipjw  paralvflia  of  tlie  extensor  musrlea 
of  the  M'rist  an<J  Angers  due  to  stretching  or  rupture  of  the  nmtioulo- 
spiral  or  |Mislerior  intei-osseons  nerve. 

The  prognosis  i«  giHxl  jf  the  ilis])lucemeuls  are  promptly  corrected ; 
and  even  if  the  dislocation  of  the  radius  jwrsists  the  restoration  of 
function  may  l>e  nuirly  complete. 

On  the  other  hanfl,  failure  of  unitm  of  the  fracture  has  l)«en  noted 
(Norris*),  and  i)ersis(ent  extensor  imralysis  (Dorflor). 

KtHluction  in  recent  cases  ha.**  been  ea.ty  :  the  mo7*t  suitable  method 
ap|M-ars  to  l»e  tractitm  upon  theextende<I  limb,  fultoweil  bv  direct  press- 
ure n|ton  the  rudius  and  then  by  flexion  of  the  cllww.  The  extended 
Ihisition  <luring  traction  is  desirable  in  order  to  avoid  the  interposition 
of  the  torn  anterior  ligament.  After  reduction  the  limb  nhonld  be 
kept  ticxcd  within  a  right  angle,  and  midway  between  supinatioD  and 
pronation. 

■  Mkn-lmad  :  Bull,  dr  U  Sot-j^t^  AnKtomiqae.  XiflA.  |>  «M). 
Nunia:  AmvricAii  Jouroftl  of  ttte  Medical  Sdettcet,  ToL  xxxL  p.  SO. 
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DISU)CATION8  OF  THE  EXBOW.-<CoKTraoBi>.) 

Tretttmenl  of  Old  Diatocatioiu— Congenital  and  Pathologicftl  Uulocatloa 

TEEATMENT    OF    OLD    DISLOCATIONS. 

The  lofls  of  mobility  in  old  dislocations  of  the  elbow,  espoctnlly  of 
tlic  l)ackwant  ones,  is  often  so  great  that  the  digability  is  wrious ;  the 
patient  i^  unable  to  bring  the  hand  to  the  hcud  or  che^,  and  is  able  to 
use  it  only  in  the  arr  of  a  circle  whow  nuliiiH  is  nearly  eijtul  Ut  tlie 
]en(*th  of  the  extendt-d  limb,  and  he  may,  in  addition,  [kvis^-m  onlv  such 
niUition  as  ran  be  I'lTccted  by  luiiveniL-nta  at  tht*  shoulder.  Altbooffh 
successful  attempts  to  reduce  dishwations  of  fteveral  monthp*  .standing 
were  i^HXiLHionally  repttrted,  vet  failure  was  the  rule,  and  the  'rtily  mcani 
of  alleviating  the  conditions  wi'rt'  fnicture  of  the  olecranon  and  pxciiaoa 
'nf  the  joint,  ojKTations  whirh.  while  they  increasc<l  the  range  of  mo- 
turn,  brought  with  them  disadvatiii^fcs  iif  their  own,  such  a.-!  Iom  of 
atrtive  extension  and  [iwk  of  Kolidily,  which  disinclined  tlie  Mirgeuo  to 
offer,  and  the  fuitient  to  aecept  them. 

Conmderation  of  the  anatomo-pathologifml  contlitious  of  an  old  utitv- 
duced  tKU'kwanl  dii^location  not  only  fully  explain);  the  diniculty  of 
effW'tinc  n-dnetinn,  but  even  makes  it  appear  surprising  tlmt  rf«ltH*tiin 
Hhoiild  ever  have  been  riatisfactorily  accomplisheil.     The  ovn  f 

(liL*  \»nu^  liUm^  the  \nu-k  of  the  humerus   1ch<Ih  to  the  fi>riii  f 

new  ricatricial  IxMids  between  the  olecranon  and  the  hnmeruiiand  to 
the  f«<tahllflnnent  of  new  attaohnienls  by  tlie  torn  lateral  ligaintMitM  m 
far  atM>ve  and  Ix^hind  the  centre  of  motion  of  the  old  joint  that  almnrt 
no  flexion  h  possible  without  their  rupture  or  elongation,  and  the 
returTi  of  the  bones  to  their  place  ran  be  efrecto<l  only  after  a  more 
(■xt4-n>>ivc  rupture  of  these  soft  parts>  than  that  which  uei-«)niiKirii(-«l  the 
dislocation.  In  attempting  to  rupture  these  l>un<b  by  fnn'nl  tiexion 
the  forearm  i»  used  at*  a  lever  the  fulcrnm  of  which  t*  «itnat4Kl  on  tiie 
ulna  below  the  corrtnoid  process,  and  the  nipturiuff  rtrain  is  cxerin! 
thmugh  the  (di'crantm  u|ton  the  ligament.'*  and  adhesions  conniY-li-d 
with  it,  and  it  in  n<it  to  l>e  wonden-d  al  tluit   iIiIh  pn-  !d  m> 

fn'fiucntly  have  l»een  broken  in  the  miinipulalion.     In  ■■■■.  the 

jE^n-aterbignioid  cavity  promptly  tills  with  cicatricial  tia^uc,  |artly  of  new 
formation  and  partly  nirniflne<l  by  the  npper  part  of  the  poiiterior  por- 
tion of  (he  eajMiule  which  slips  in  In'twi-en  it  an<l  the  l»ack  of  ibe 
humerus  and  pcnnaneittly  m-xMipie)*  ihe  c^miravity  which  r-houhl,  after 
rednctiiui,  embnice  ihe  trochlea  ;  thiJ*  \w\  of  tissue  is  found  so  firmly 
uniteil  to  the  cartilage  of  the  oIe«*ranon  that  its  removal  in  the  n-ptirtinl 
arthrotomics  has  required  the  osc  of  the  knife.     The  adheaiuu  of  the 
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capsule  to  tlie  articular  stirfiioc  of  the  front  of  the  trochlea  and  the 
rapiti'lliirn  h:uH  not  lit^n  foiitid  to  Ih.*  so  cIom*,  uihI  the  cirtUagi-'  of  their 
surfaces  has  been  found,  even  after  the  Iaj»se  i>f  scvenil  monlhf*,  ahnoi^t 
entirely  uimltcrcd  in  appefirance. 

Knrthermore,  the  injury  Is  common  in  the  young,  in  whom  the  ot^teo- 
grnic  pttwcr  of  the  |)eri(wtoum  is  preat  and  in  whom  the  epi|lhy^*»  are 
etill  gn)\virig.  'I'lie  e!Ve<:tof  the  injmy,  ex|}ecially  if  tlir  |>ei'iiK>teuni  in 
stri|i)KHl  ut»,  if*,  therefore,  to  produce  new  fonnations  of  ln>n(»  around 
the  joint  which  oimimct  adhesions  with  the  ocher  bont*  or  mcrhanically 
interfere  by  JnterjHiHition  to  prevent  the  reduction  of  the  dislmiitiun  ; 
and,  further,  the  epiphyttis  of  the  humeniA,  relieve«l  of  the  prewurp 
normally  exertcfl  upon  it  by  the  radius  and  ulna,  prow?  more  nipidly 
ami  irregularly,  and  \x»  articular  Burfacc  may  thus  lose  its  &lia|)e  and 
become  unfit  to  receive  the  others  afraiu.  This  dcfunuity  by  cx:ipper- 
ateil  growth  lias  l>wu  especially  noticed  in  thempitcnnni  (soo  Pnlhnlog- 
iml  and  ChngmiUtt  liii^ocati<mis\  the  cxteutiion  being  downward  and 
f-irivanl. 


Old  dUlOMtloo  of  elbow. 


N>w  ttx'kri  fur  hMd  of  ndlus.    Bony  uiilim  )•■ 
Attd  Irochlr*. 


These  changes  are  clearly  incompatible  with  ftncccs*ful  retluclion  by 
the  mwins  employed  in  fresh  caaej*,  even  if  the  force?  employe*!  Xah  »ufii- 
cient  to  rupture  the  adhesions  and  bring  the  bones  down  to  the  pro|M>r 
level.  It  IS  true  that  successes  have  been  occaiiioually  reported,  hut  the 
rejMprts  rarely  go  Ifcyond  the  staleineni  that  retluclion  was  atx-omplibhcd, 
and  they  leave  the  Fubf^eipient  histor^•  of  the  case  and  *legree  of  re- 
cutnblishnient  of  the  functions  itnrecorde*!.  Until  quite  recently  the 
only  methtid^  oiuphiyed  have  been  forcible  attempts  to  reduce  by  trac- 
tion and  the  breaking  of  adfiesions,  tiometimrs  aided  by  sulK'utaneoufl 
division  of  the  ti*n<lon  of  the  triceps,  nr  of  atlhrsions  on  the  sides  and 
back  of  the  joint,  increa^  of  the  range  of  nuitinn  by  the  same  mcan^t 
without  reduction,  rwluction  after  frncturoof  the  olecranon  by  forcible 
6exion,  and  excision  of  the  joint, 

AIlH'rt  says  that  Lifbui.  more  timn  forty  years  ago,  successfully 
rnlnml  an  old  dislo^-atlon  after  sulM'utaiHMius  divisit^n  of  all  (riisti 
UintU,  and  that  in  lM-17  Itlumharl  sncoessfiilly  practis^ril  arihrntnniv 
ill  a  simitar  case,  nuikltig  two  lateral  inci:»ions,  and  dividing  llirougli 
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tlh'ni  all  the*  adliesinns  that  oppo^cfl  rfdiiction.  This  miH-  iip]H-iin>  U* 
have  boon  entirely  lost  sijrht  of,  ami  it  w«j^  not  until  tliirlv  years  latrr, 
in  1871),  that  Tn-iitJcUnhurjr/  in  ii  paper  rtCDmniendintr  ti-iniw-niry 
divi^idii  of  tlio  ok'cninitn  to  fiicilitate  operatiuii^  U|m>ii  tlie  i-IUtw-Jxint, 
rejKirteil  a  ra^e  of  incomplete  nutwarcl,  or  mitwanl  ami  iKiekwnm,  dii^ 
loofltinn  of  both  bones  with  nvnision  of  the  epilmehlai  which  he  had 
treated  by  making  an  incit^ion  alon^  itie  tontlim  of  the  biwp.-s  and  rhis- 
ellinp  away  enmigli  bone  from  the  lower  end  of  the  liiinieni»i  in  front 
of  the  coronoid  pnH^e-«s  to  allow  flexion  lo  a  right  auple ;  the  rttsult  wa« 
good  lo  tliat  extent.  A  little  later  Volker'  r*'iKirted  a  raw  of  incom- 
plete outward  disloention  of  the  left  ellmw  of  six  montbs'  standinjr  in 
a  boy  thirteen  years  old,  in  wliieli,  after  division  of  the  olecranon,  he 
had  divide*!  the  adliewoiis,  dissecteil  awny  the  new  tiHetneit  in  ihr  fijf- 
muid  fossa,  and  ha<I  then  been  able  to  mlucc;  a-n  the  changf  in  tli* 
shape  of  the  bones  favored  reoiirrciicc  lie  removed  the  head  of  tb« 
radius.  His  incision  was  l'-slni[K'd,  the  tildes  extt-ndinj;  along  the 
bonlera  of  the  tricei^,  and  the  bottom  of  the  U  croarting  the  olecranon 
at  the  point  where  it  wns  t«i  be  divided.  The  position  uf  the  limb 
(anehyliksls  in  utmost  eoniplcte  extension)  and  tlie  evidences  of  Mrrious 
pressor*'  njwyn  the  ulnar  ner\'e  were  inip<irtant  factors  in  the  detonni- 
nation  to  u|H'ratc.  lie  wa^^  ^  pleased  with  the  rc^stilt  that  he  looked 
forward  with  confidence  to  the  adoption  of  the  metliod  iu  ail  old  dia- 
loiatiouR  with  mueh  disability. 

Trendeleidtiirg*  promptly  claimeil  priority  in  the  iinjrpestions  of  pre- 
liminary divi?tion  of  tlie  tileeranoii,  and  re)K>rted  a  vmta  of  ttat-kwanl 
di!4l<K!:ition  of  both  Imnes  of  eight  wiwk?**  stan*ling  sncee.*sl'ully  trvntr^l 
in  the  same  manner.  His  inet.sion  was  a  curved  imnMcn^.- one,  tlw 
convexity  directed  upward,  cri»**ing  tin?  nurdian  line  well  uUive  ibe 
olecranon,  anti  the  flap  wan  then  di<s»iecteil  and  retlecteil  dowuwani  u» 
the  point  at  which  the  olecranon  woa  to  be  divided ;  thU  divinion  of 
the  ulecrunou  wns  done  with  a  chisi>l.  Be<*aube  of  diilieulty  in  bringing 
the  oleeniuon  down  the  limb  wojh  drew*<I  in  exteUHion,  but  after  the 
nineteenth  day,  when  the  wotind  wa^  healeil,  the  pLisiliou  was  gnidu- 
ally  ehaugcd,  and  four  weeks  later  the  joint  ctiultl  l>e  tiexeil  t**  a  right 
angle.     The  olecranon  reunitiHl  solidly  in  this  csisie  ami  tn  Volker*A, 

fn  IXH'i  Xieidadoni*  puhlii-lied  a  short  paper  on  the  upplieation  of 
arthnitomy  to  old  disliHaitions  of  varioui^i  joinU,  and  includifl  in  it  the 
re|Hirt  of  two  c:l'4ps  in  which  he  lui<l  pni<'tiF«><l  it  at  the  plltow.  The 
fintt  ea.<4e  was  an  almost  complete  outward  disloention  of  the  left  i-UNtw 
in  a  lad  sixteen  years  oM,  which  had  existed  for  eight  months;  the 
epitrochlea  was  bn>ken  oH*  and  drawn  under  the  Irochhii ;  the  lindi 
WHS  in  extension,  flexion  was  entirely  lost,  but  rotation  was  pn-9^;rved. 
An  incision  eight  centimetre-t  long  was  made  tn  fr»nil  ahmg  ihc  iiinrr 
Uirdi-r  of  the  ir«)clilea,  and  through  this  the  fnu-ture*!  epilnK-hlfa  hw» 
n'ninv«Hl  ;  a  second  incision  of  the  same  length  wjis  niaile  on  ibc  out** 
(tide  of  the  joint  llirongli  which,  after  removal  of  a  aniall  piece  uf  Imdq 

'  Tn'ndi-lpiibiint:  Apchiv  tbr  kiln,  tlilr.  IHTO,  ml,  xjtir.  |il  7Wk 
'  VfilktT-  [ifiilHrliP  Jlciiwrhrift  fur  Chir.  |  v«.  tqI.  sI(.  p.  &U. 

•  Tn-iMlelMiltiirjt :  (Vtilnillilmi  fiir  t'lilr..  I^-«t,  ji.  rtXt 

*  NicolwlaDt :  Wieacr  ineJ.  Woe beiiMUrifl,  labS.  ji.  TUB. 
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thai  httti  Uh-'O  bnikeii  fnmi  tlio  c«mlylc'j*,  the  M>ft.  mrt8  were  HtparaUtl 
from  the  radius  and  the  hiimeni>i ;  tht>n,  thmiigh  a  lim^itnilinal  cut 
imidc  ill  the  tomion  of  the  triceps,  the  udhe.-siuus  lietween  ihe  olet-ranon 
and  the  liack  of  the  hunu'nirt  were  separated,  and  the  bones  were  then 
cuily  restored  to  plaw.  The  wound  healo<l  after  slljjht  stippnnition, 
passive  motion  was  be^nn  after  the  tliird  w(K>k,  and  the  |mtient  wiu) 
dltniis^^Ml  after  seven  and  a  half  weeks  with  the  ellxiw  flextMl  and 
movable  thn:)tigh  an  arc  of  35  or  40  degrees.  Nine  months  later  he 
wrote  that  he  oonld  flex  and  extend  the  joint  freely,  but  that  rotation 
was  not  <piite  m>  free. 

The  second  patient  was  a  large,  powerful  man,  forty-one  years  old, 
with  a  tmekwuni  dislocation  tlial  Imd  existed  for  six  months.  The 
litnh  was  alin<tst  (Tompletrlv  extentlpil  anil  ininiovuble  ;  there  was  »)me 
passive  rotation.  The  nlecrjinon  was  situated  nnusnally  high.  Two 
lateral  incisions,  each  «xteen  centinielres  long,  were  nmde ;  thnnigh 
;^ll|e  first,  over  the  outer  eomlylc  in  fnmt  of  the  head  of  the  radius,  the 
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soft  part*  were  separaterl  from  the  bone,  leaving  the  periosteum  undis- 
turlied,  into  the  lr<^K-hlea  and  above  the  fiMsa  tn>chteuris  in  front  and 
l>ehind ;  tiirough  the  s<*cond  incision,  on  the  inner  side  of  the  elbow, 
the  flexor  muscles  were  cut  awav  close  iu  front  of  the  epitroehlca,  and 
the  ani&ratiMn  uf  the  mi1\  ^Hirts  trom  the  Imnes  ronipleteu.  The  gtvatrr 
fligninifl  cavity  waH  found  tilleil  with  Imrd  cicatricial  tissue,  uliieh  was 
cut  and  scraped  nwuy  after  sepnralion  of  the  (wwU-rior  utlachmt-nt  of 
the  orbicular  ligaaienl.     deduction  was  then  easily  made.     R<-<:overy 
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tixik  plaot>  wiUioiii  in('i<l<'iit,  nnd  the  patient  was  flismioKcfl  st  tltc 
of  iVtnr  wci'k^i,  the  wuiwuls  being  alniiist  hculed.  There  ^rtts  ptotl  aniw 
mtalioii,  but  vcrv  littU-  flexion  ;  passively,  there  wasci>inplc(eej(tecia«oo 
and  flfsiun  to  a  ri^ht  an^le. 

Ill  ISKfj   I  «|)cnit«^(l   n])on  a  five-months'  baokwiird  <li--*l"  •>  ft 

|;irl  cU-ven  years  uk)  by  tin  inci-^ion  on  the  otilci-  siilu  miil  u  "f 

ihv  tilerninnn.  My  attention  had  liecn  attracted  by  a  moi*  ut"  ln^n^ 
attuelied  U*  the  Ixick  of  the  humerus  and  eapping'  tlie  head  uf  the 
radiiiH,  whieh  I  In-lievitl  to  Ik  uf  new  formation  :ind  to  rt^>quirf>  nemoval. 
Tlie  condition.')  fonnt)  on  ex|Kwiire  (Fig.  Slo)  conlirmed  thi«  npinioo ; 
the  masf*  was  eut  away  and  the  disI(M'.'itii»n  was  ffduee*!.  The  ea«'  in 
given  in  detail  in  the  AVw  Vurk  MMiml  Janrnal,  April  ti.  1XM7.  The 
result  was  not  KitiMfaetury,  rMrnrn'mf  hnvin^r  Lukt*n  plucv  tinder  llw 
ilreiwinjr.  The  infornmtinn  thus  gained  fixetl  my  attention  M|»<*n  thf 
imiwrlttnee  of  the  mass  of  new  bone,  the  formation  of  which  I  attril^ 
iltcd  to  the  !^trip)iing  up  uf  the  pcrii»:teuni  from  the  baclc  uf  the  eut>- 
dylc   by   the   <li>ipl:u-cd    head    of   the    nidiuB,   enabled    me    y  to 

estimate  the  ditKeulttes,  and  em^utni^ed  me  to  oftonite  in  •  <•«. 

In  18D1  '  I  n^jKirtetl  seven  additional  ra.ses^  in  five  of  which  1  h»d 
operated  with  c;ikh1  rentilt;?.  1  have  »inr<>  o|M'mted  ii|>on  <w>vemt  other 
eases ;  the  resnTt^  have  all  been  flexion  wirhin  a  riplit  nn^le  and  extcn- 
aion  varying  from  120  to  170  degrees,  and  preservation  uf  rutsiitHi. 

The  o[H-nilioii '  is  done  by  a  long  inciision  on  the  outer  sid«  «xpoeia( 
tlip  hcjid  of  the  radiu.4  and  the  niasa  of  new  Uine  ;  the  latter  \n  fr»t;ly 
chiselleil  away,  and  the  enpitellum  expired  hy  free  division  of  the  *<ift 
part^,  keeiung  the  knife  at  a  little  di.stance  from  llie  Itune  so  ns  nut  tu 
dama^  the  peno<rteiim.  Through  the  inriHion  the  i^ignioid  fosea  i« 
cleared  of  fibnms  tissue.  A  second  incision,  about  four  im'h<-:!i  lottg, 
is  tlieii  made  on  flie  inner  .title,  curving  close  iM-hiud  tlie  epitiiK'hlru  or 
iu  liile,  the  ulnar  nerve  is  drawn  forward  and  the  »»Ufranon  fretnl ;  if 
the  epitrochlt-a  lui.-i  Uh^u  broken  off  and  displaced  npwani  and  tuck- 
wani  it  niii.-t  l>e  dL-taehiKl  from  the  hiimeniH,  pretwrviiig  ith  relatiuns 
with  the  lateral  ligament.  The  cleaning  of  the  sigmoid  cavity  \»  tben 
completed.  If  tlie  atluehnK-iitii  of  the  uieeninon  to  the  hack  of  the 
hnmem«4  have  Imi-u  thomugldy  dIvidM  rt-'lurlion  i-rm  now  \m  easily 
iiuide  and  maintaintMl.  unle-ss  (he  di.-'liK'jilitui  hiii4  4rxtMt<.Kl  w)  long  thit 
the  flexor  mu&cles  of  the  hand  have  l>e(*ome  |ti'rmaneiitly  shorttmeflf  in 
whirh  case  they  luiiNt  I»o  fiartly  divideil  close  to  the  humerus. 

VannK-wy  '  re(Mirt<'<l  Xic<iladoni's  exixTienw — nine  tm>^fi  8Ucn>R!trttlfr 
ttuiti.ll  hy  arthrotonty  U-tween  lH8ti  and  IS!H).  Knnn  *  n'|M>rl.'4  Miiydl  « 
rxpt'rierH-H  uf  five  ca.'M?s  treated  hy  re^^eilion  and  one  by  arthnitomr; 
Hi'Uerich*  re|v»rtH  two  easett  Huece54tfully  n-duevtl  hy  tlie  aid  of  two 
l:it<>nil  iiieixioii!4,  and  Liikfleh*  reviow.i  the  Bubject  on  the  bwut  of  0(J 
e^tllected  taiw's. 

>  8tlniMHi :  Od  tht*  TTPAtmant  oT  OI<l  DlslocatioDi  »t  tlw  Eltww,  N«ir  Yoric  SU41vl 
Jannia],  itnlnhni'  24.  1»01. 

■  Stiuisuii :  <)|>rrativ»  SuriPnrT.  third  cdUlim.  IflSfi.  pw  t3>. 

*  VkliKMny  :   WicinT  kliii    WtwhenKhrf^    ''       -   *--'t  11,  18M 

*  Kiliiu  :   liitcnutt.  klin    i(iin<)»rtiaa,  ~-  '    l>4>l. 

*  ib'iri^ncli;   Ilnulivba  lilted.  Wiiclii'-tUH  '  j^t  10,  18Hi 

*  LukMh :  DeutMlw  Zvit  tat  Chir.,  IttW,  vvl.  Ml.  ^  413. 
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In  old  incomplete  outward  lateral  dislocatioiu  little  !«  tii  l>e  hop«l  fur 
from  foreihle  HiihrntancHiiH  rupture  of  the  adhei^iond,  for  the  common 
inter[>osition  of  the  fnicturcd  fjiitriwIiUfa  cannot  thus  be  ovenx>me.  and 
the  pn>lKthi]ilies  are  cletridLtllv  apiinst  the  HtirceHH  of  an  attempt  to 
remove  hv  this  means  the  cicatricial  obstacles  on  rhe  inner  side.  The 
choice  lies  between  improving  the  attitude  by  forcible  flexion,  if  the 
limb  18  extended,  and  arthrotomy,  the  intenml  incision  being  made  id 
front  of  the  trochlea  rjther  than  Ufxni  its  side. 

In  old  dislocations  of  the  radius  alone,  in  wliich  partial  nr  complete 
anchyhisis  rentiers  an  operation  desiniblc,  the  examples  qnoteil  in  the 
preoetling  chapter  may  i-erve  as  guides.  In  tliose  cases  in  which  the 
dislocation  lia>>  occurred  in  cliildhrHKl  and  Uan  been  foMoweil  by  exag- 
gerated growth  in  length  of  the  radius  excision  of  its  head  is  the  only 
suitable  operation,  an<i  in  other  cases  it  is  probably  the  means  mo6t 
likely  to  improve  function. 

Sprengel '  rejKirtit  a  case  of  dislocation  l>ackward  and  outward  of  the 
head  of  the  mdius  of  five  weeltH'  standing  in  a  l>ov  six  years  old  in 
which  he  effected  ix>duetion  aud  obtained  a  [rerfect  functional  result  by 
arthrotomy  and  removal  of  a  portion  of  the  back  of  the  capsule  that 
WOK  interposed  between  the  head  of  the  radius  and  the  ulna.  He  uiaile 
oil  anterior  incision  along  the  etlge  of  the  supinator  longtm,  ex|Kiaed 
the  muBTulo-fipiml  nerve  and  its  two  bmnrhes  and  drew  them  outward 
with  the  outer  flop;  by  this  means  the  capsule  was  freely  ex|M>sed  to 
view,  and  he  was  enabled  to  see  that  the  rent  was  on  it^  outer  side,  and 
then  bv  drawing  the  head  of  the  railius  outwanl  with  a  sharp  hook  the 
obstacle  to  reduction  was  found  to  be  a  fold  of  the  f>osterior  |)ortiun  of 
the  <-:i|VHule  (probably  part  of  the  auuular  ligament)  inteqKiseil  between 
the  nidius  and  ulna,  and  tirmly  adherent  to  the  leaser  riigmoid  «»vity. 
AAer  having  liltemtcd  this  fold  he  was  able  to  replace  the  head  of  tlie 
radius  aud  tu  dose  with  catgut  sutures  the  rent  in  the  capsule  except 
over  a  small  space  on  the  outer  side. 

He  refent  tn  a  caw  ofbaf'kward  dislocation  of  the  head  i>f  the  rndiua 
in  which  he  obtained  a  similar  success  by  arthrotomy  and  se|>aratiou  of 
the  capsule  from  the  upper  surface  of  the  radius. 

CONOENITAL    AND    PATHOLOOIOAL    DISLOOATIOKS. 

Although  a  considerable  number  of  cases  have  been  reported  as  con- 
genital diiiliKSitions  of  the  upper  end  of  the  radius,  yet  in  many  uf  them 
the  proof  that  the  deformity  exi»te<l  at  birth  is  defwrtive;  in  some 
it  Win*  noticed  at  hO  early  a  jK-riml  that  the  probability  of  its  oui- 
genital  existence  is  great ;  in  others,  and  even  in  s<mie  in  which  both 
radii  were  affecto<l,  the  disphKvnient  ran  l>e  refi-rred  with  c<|ual  plauni- 
bilitv  to  causes  o|>eruting  after  birth,  and  the  alternliuns  in  the  stiape 
of  tlie  bones  to  the  effect  of  the  dis]dacument  and  the  changed  func- 
tional conditions. 

To  the  13  allcgwl  camiv*  briefly  quoted  ond  analyzed  by  Malgnigne, 
9  of  which  are  ciuoted  in  detail  bv  Gurlt,*  may  be  added  several  lliat 

1  8pn>ng«l :  CcDtnlbUtt  fur  ChlnirEie,  It^Mlt,  p.  ISA. 

■  Uarlt :  Batrige  lur  Vur^eicli.  path  Amt  4cr  Ueleiikkruikli«it»n,  1853.  p.  317. 
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Iiave  been  since  reported,  those  of  Humpnrv,'  Hftvcro,'  M'ltw^ieHJcli,' 
Allen,*  Hamilton,'  Phillirw,'  Pye-Smith/  Heeled"  and  HenJim-ila.* 
In  addition  is  a  case,  a  dislocation  forward,  observed  and  brirflv  roeo- 
tioncd  liy  Kr»inlt-iu.'* 

The  first  -1  wen'  examined  p*ist  mortem,  the  other*  onW  rlinicallv. 
In  o  of  them  the  dislocation  wajj  hackwanl,  In  3  Inrwiinl  ;  in  .ill  bou 
radii  were  di»locat(!d.  Humphry's,  Hay«m*8,  Allen's,  nntl  Hrr^L**- 
vit'^  were  in  adults,  of  whom  no  previon.4  histor\'  wa«  obtaincil.  In 
Humphry's  the  lower  |xirt  of  the  lefl  ulna  was  lacking,  evideoUy 
betTiUj*  of  defeetive  development ;  llie  ritflit  ulna  was  firmly  anefay- 
|o<4cd  to  the  himierus  nearly  at  a  ri^rht  angle,  ami  wa-<«  eight  inrhe:*  l'*<i& 
its  lower  end  wa:s  well  formed  and  was  on  the  usual  level  with  ilie 
nitlius ;  the  radiuj^  M-as  also  eight  Inches  long,  and  itfi  h<aid  wa^  dis- 
placed upward  and  rested  again^^t  ''the  forepart  of  the  rtd|n  Ihal 
aacends  from  the  outer  condyle  to  the  shnf>,"  it  wait  somewhat  irregu* 
lar  in  shape,  and  its  extra  length  was  developed  in  \U  stinfl  and  not  Ui 
it«  nei^k  as  in  ?«veral  of  the  other  refxtrtiHl  tnise^i.  ThetroohlcAof  tlw 
liumenm  was  imperfect.  The  displai-enient  upward  was  cleawly  ihe 
result  of  tlie  elongation  of  the  nidius,  whatever  the  cau}«  of  the  orig- 
inal displarement  from  contact  with  tiie  capit«llum  may  have  been. 

Mitscherlich's  patient  was  a  girl  six  years  old  who  hod  been  iHiro 
with  einbfuot ;  Inith  elbows  were  deforiiUHl.  and  tlii.^  defect  wai  tlioughl 
also  to  have  existe4l  fn>m  birth.  The  head  nf  tlie  radio?*  eould  be  ml 
in  front  of  the  outer  half  of  the  coronoid  process;  extension  was  jmt- 
fect,  but  flexion  was  limited  on  tlie  right  side  to  an  angle  of  70  degrvei 
and  on  the  left  to  one  of  110  degrees;  both  hamls  were  supimiletl. 
Excision  of  the  left  elbow  was  done  by  von  Ijnnircnt>ei'k  with  tbo 
object  of  increasing  xia  range  of  motion,  and  the  rhild  dii'il  in  oodsp- 
i|uenue  of  the  o|ieniLtnu.  The  Hpectmon  ^thowcd  that  the  tnx'hiinr 
surface  of  the  humerus  was  narrowed  in  front  by  extension  ui>uu  it  of 
the  exoeptioually  large  circular  surface  for  the  head  of  Uie  nidiu<«.  Tlw 
articular  surface  of  the  ulna  was  normal,  but  the  radius  was  not  in 
contact  with  it. 

Allen^s  specimen  was  taken  from  the  body  of  an  elderly  man  with- 
out history.  BtJtli  ellwws  were  aflectc<l ;  tlexton  was  nuniuil,extra<«ifia 
poaiible  only  tu  a  right  angle ;  rotation  was  entirely  lost,  the  lirabri 
being  Hxed  in  pronation.  Bi>tli  nidii  were  diKplacetl  barkwan),  bat 
only  the  left  elbow  is  described  in  detail.  The  siKwinien  was  not  pre- 
aeutofl  as  iiu  example  of  congenital  dislmation,  but  only  f  f'^ 

elianges  eflectcfl  in  the  bones  in  pi>nf*Hiuence  of  unreduced  ■.  -  .  -n 
in  early  life.  These  changes  modifie<i  the  shape  of  the  lower  eml  of 
the  humerus  and  of  the  radius.  'ITie  radios  crowHHl  the  fnmt  of  iJw 
ulna  and  was  united  with  it  by  Imny  union  for  a  dintance  of  altont  three 

1  Hiimi>hi7 :  M«(lle*-Cliirar)rical  TnuuettMu,  rol.  xlv.  p.  300. 

■  Hayeni :  Rull.  dn  la  Suci^t^  AtulomiqBc,  I8S4,  ji.  5tt. 

<  Miu>w:lurlirli :  Arch,  fiii  khu.  <1>tr  .  ISfK.  ydI.  vi.  p.  Hit*. 

*  All<-4i  :  liUiKKiiW  MMllaklJuiinial.  INKI,  vol.  klv.  \>.AA.         *U«iallUui:  LaC.  «tk.  p- tIA 

*  l'hllli|n:   Ilrilutli  .Mntiml  .luiirtiiil,  IHKi,  voL  1.  p.  773. 
1  Pr*'-.SniiUi:    lADrrl,   11K1,  Vill.  ii.  p.  M». 

■  H>-cl«:    lAOort,  ISfM,  vol.  li.  !■.  2A\\. 

*  HenkariU:  WIvtwr  mvd.  Prvw,  F«linimi7  12,  tBHS. 
**  Kroalciu :  JJcnucho  (;htrursio,  iiut  aB,  p.  97. 
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inohos  al  their  iippiT  part ;  below  this  part  the  slmft  of  the  radius  wa» 
much  tliiekenctl.  The  neirk  of  the  nidiusi  w:t!4  one  niid  a  half  iiiehea 
lon^,  so  that  the  head  woa  carrieil  welt  upwanl  t>ehind  the  hutiuTiis  on 
the  inner  side  of  the  olecranon, and  this  overriding  was  further  inorensed 
by  the  abnornml  Ki^iwtli  of  the  external  condyle  downwanl  and  oiit- 
wanl,  th<>  extent  downwanl  of  the  ^niwth  bein^  e^tirnateil  nt  hnlf  an 
ineh.  The  troelde-ar  surfatx'  wa«  deformeti.  niainlv  bv  the  loss  id' much 
of  ita  inner  lip.  The  olecranon  fossa  waH  no  far  tilled  up  that  ihu  Hep- 
tnra  liotween  it  and  the  onnmoid  fossa  was  one-thinl  of  an  ineh  thiolc. 
The  FJmft  of  the  nina  wa-<  timnl) ;  its  Inw^er  end  was  nornial  and  pre- 
served the  usnul  relations  with  the  radius.  The  specimen  apiM-urs 
closely  to  rt'semble  tlntse  of  the  earlier  caacs  reported  by  t\indifort, 
DiilKiiH,  and  \'erneuil,  and  ha>«  ax  much,  or  as  tittle,  reason  to  be 
thought  congenital  a^i  mo?t  of  the  others.  It  is  of  .value  in  tlie  inter- 
pretation of  the  cliauges  obsen'ed  in  other  specimens. 

Herskovits's  patient  was  %  man  twenty-one  years  old  ;  the  head  of 
each  radiufi  was  displaced  backward  and  outwanl,  the  capitellnni  small. 
Flexion  wii:*  nearly  oorapletc,  extensiuii  to  135  degrees,  pronation  eoni- 
plcle,  ftupination  lost.     No  history  of  injury. 

For  details  of  other  cases,  sec  first  edition. 

Tlie  ar|rument«  upon  M'hich  the  attribution  of  a  con^nilal  chnnicter 
M*ai«  bai^Hl  in  most  of  the  ohler  casen  and  in  those  nf  TInmphry  and 
Hayeni,  and  which  applv  equally  well  to  Alleu'»,  are  tiie  exi.tteucc  of 
tlie  defonnitv  on  Inith  sides  anil  the  ehanj^es  in  the  shai>e  of  the  artic- 
ular ends  of  the  bones;  in  Humphry's  and  In  IVvilie's  there  is  in 
addition  the  luck  of  the  lower  part  of  the  ulna. 

The  irrejrtdarities  in  the  Iwnes  may,  in  part  at  least,  be  fairly  attrit>- 
ut«l  to  tlie  change  in  their  relations,  especially  the  ven,-  notable  one  of 
elongation  of  the  neck  of  the  radius  remirtwl  in  several  cases.  This 
is  in  keeping  with  similar  instances  of  overgntwth  at  other  [mints 
where  the  normal  conditions  of  prefigure  have  been  lost,  and  with  the 
coincidejit  elongation  downward  of  tlw  external  condyle  of  the  humenis 
noted  in  Allen's  case  and  in  one  of  R.  W.  Smith  quoted  by  Gurlt,* 
It  rojuircs  only  that  the  displacement  should  occur  before  the  growth 
of  the  skeleton  ii*  coniplele. 

Bliwlgett  *  has  re<*ntly  reporle<l  a  rase  and  collected  hO  others.  The 
di^piuccnient  in  one-4-ighlli  was  oiitwani,  in  llie  others  alxiut  (Hpially 
dividetl  between  backward  and  forvvanl.  Supination  was  lo^t  or 
niiK'h  restriclnl  in  nearly  all ;  flexion  restricted  when  the  dif^ptacement 
wiwi  (orwani,  extension  when  it  was  t>ackwartl.  KIonguti<in  of  tins 
up|ier  end  of  the  radius  existeit  in  thrcr-frairths,  tw?iv  fusion  with  the 
ulna  in  one-lhinl.  In  nearly  half  of  the  i-awt?  wime  other  det«trnnty 
was  pr»*S4*nt,  nuk^t  often  |>ariial  deticiency  of  (he  radius  or  ulna.      In  3 

*•»  the  lieatl  of  tile  radius  was  excised,  witli  gain  of  flexion  and 

>?nsion  in  2  and  of  rotation  also  in  1  of  them. 

Permanent  retraction  of  tlie  pronators,  due  to  prolongtxl  mainte- 
nam^;  of  the  attitude,  must  ta.*  a  serious  obstacle  to  the  eslalili-hraent 
of  supination. 

'  Oatlt:  Ijoe,  cit.,  p.  aaOt 

*  Blixljtrtt :  Am.  Juum.  Ortho|i.  Sunt-.  IWMi  *o)-  ^  P  ^SH. 
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The  only  recorded  cafle  of  dislocation  of  both  booM  of  the  fimaim 
at  birth  is  one  reported  hy  Chauaeier  and  quoted  by  Pingaud.'  A 
young  woman  during  the  ninth  month  of  pregnancy  felt  her  child 
move  so  vigorously  that  she  almost  lost  oonscionsnese.  The  move- 
ments were  repeated  three  times  in  the  course  of  ten  minutes ;  delivery 
took  place  normally  at  term.  The  child  was  weak  and  presented  a 
complete  dislocation  of  the  forearm  backward.  Malgugne  thought  it 
probable  that  the  lesion  was  produced,  not  by  the  convulsive  action  of 
the  muscles,  but  by  the  striking  of  the  limb  against  the  wall  of  the 
uterus. 

A  few  instances  of  dislocation  due  to  pathol(^cal  changes  within 
the  joint,  such  as  fungous  arthritis  or  relaxation  of  the  ligaments  in 
the  course  of  an  acute  illness,  have  been  reported. 

*  Pingand :  'Diet.  EDcyclop£diqae  dea  8c.  1i6i.,  ftrt,  Coode,  p.  006. 
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lions  of  the  Lower  Kadio-ulnar  Joint^-of  Uie  lUrlio-cArpnI  Jnbit — of 
thp  I'arfial   lIoiir» — (Vr[>n-iiietiu'iir[ia1   Oislixmtiiiri*. 

DISLOCATIONS  OF  THE  LOWER  RADIO-ULNAB  JOINT. 

Thpsk  dislocations,  obscurely  mentioucd  by  thccnrlicr  writers,  were 
first  dewrilKHl,  acxtjrdinjr  to  Sliilgui^iu^  in  1771,  by  ]>('s:itilt,  who 
rupitrti'ii  live  (^stw  .iiid  sjiid  he  \\nt\  obscrvi-fl  a  gmit  Ditnilx>r  nf  others. 
He  spoke  of  the  injiin'  as  a  dislotaition  of  the  radius,  but  J5oyer  arwl 
Dupuytren  prefernxl  Ui  cull  it  a  dislocution  of  the  ulna,  nad  their  clinice 
lni8  l>ern  p>nemnv  aceepteil  and  followed.  Itoth  traumatic  ami  jtatho~ 
tof/icni  fumis  have  been  descril>cd.  The  rcp"irted  tuses  are  eoni- 
parutively  few  if  tliose  eaM!s  urt-  ex<'luded  in  which  the  injury  is  a 
ooniplitation  of  a  fracture  of  the  tower  eiul  of  the  nuliiis,  ami  llm^e 
injuries  ohaervetl  in  voung-  chihlren  which  are  j;onenilly  iKimpht  to  Im; 
a  subluxation  of  the  )iead  of  tlie  radiut»,  but  which  some  considered  di^ 
location^'  of  the  lower  end  of  the  ulna  ;  few  surgeons  who  have  rcportei! 
their  experience  have  seen  more  than  a  (<inj;le  ca.**.  Tillnjannn'  wil- 
lectetl  18  i<a>«es  in  addition  t4»  one  obi*erved  by  himself,  of  whieh  liic 
(lichH'atlon  of  the  nlna  w.ih  forwiird  in  Iti,  ba(*kward  in  13,  and  inward 
in  a.  ami  in  fi  the  <lir<HTtion  was  not  )4tntcil  ;  hot  in  :tof  the  timt  f^rfinp, 
8  of  the  (*econd,  all  of  the  third,  and  1  of  the  fourth,  there  wa.-*  also 
fm<:ture  of  the  radius,  und  in  4  others  the  ulna  iH-rfoniti^l  llie  skin  and 
there  is  re:i>*on  to  think  the  radius  alj«>  w:is  fraeture<l.  Kxrlndin^  the 
caH'S  eomplicat«tl  by  fracture  and  ineludlng  only  tl  of  IX-jmiuH's  5, 
tJten^  remain  12  disliM-ations  forward  anil  10  haekwnnl  ;  to  thew*  may 
be  added  2  backward  and  3  forward  scon  or  eollectcil  by  Hamilton,  3 
fi»rward  collected  by  Poinsot,  1  forward  of  mv  own,'  3  forward  bv 
HoUl,^  Ix-uveu,*  and  Thou,*  and  3  Iwu^kward  l»y  Hidlon,*^  HorrtK-kn/ 
and  IJerger,'  making  a  tolal  (»f  these  two  varit'tiej*  of  '22  f<»r«anl  and 
l.'i  back  want.  Tlie  re(>«irlod  di^lfK^ationji  in\tani  or,  mtin-  slrielly  fl|Mak- 
iug,  dowiiwanJ  and  inwani,  are  really  difdtK-ntioni*  ^^t'  the  bn^keu  end 
of  the  nidiuK  an<I  the  attarluHl  carpus  upwani ;  to  iheAe  may  be  abided 
■l(*o  the  few  cases  of  disloeation  of  the  heafl  of  the  radiiiH  (ij.  v.)  in 
whieh  the  entire  bone  Imii  been  displaced  upwani  along  the  ulna. 

Dislocations  Backward  (,of  tlie  Ulna). 

Tlie  raiiHe  in  munt  of  the  caivs  tabulated  aliove  was  exaggerated 
prr)mition  of  the  wri-^t ;  in  Mime  th(^  mt>cliani»ni  \n  not  indicated,  and 

■  lllluMUiLi:   Arrli.  dvr  IMIkniulr.  t)Ct,  *nl.  xv.  p.  21E). 
'HUrimni:   N4>w  Vnrk  MmIii-mI  .Tournul.  Iluy  •&.  1H^«. 

■  flal«t:Onininil.  mrOtlr.,. Iiinr  ■.■!).  l>q(l.       M.rllVf-ti:  ZtllitiUt  fQr  Cbir-,  1B06,  p.  IISS. 
,*7i)oii:  tlruUrhf  /x-ilB-lirifl  fiir  C'lilr.,  vnl   Kl.  iwrtit  I  and  S. 

1  RldlMfi  ■  Ni-w  Vitrk;  Mr.li.nl  .Innnml.  .^pHI  ^..  1*1 
'  llomck*:  tBUcet.  Juuv  'J7,  |f4I|.  *  ficrpir:  I.'l'nlon  Med.,  April  IX  IM6^ 
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in  othonj  it  in  imt  ricnr.  Po^ilily  some  of  thi*  naws  of  its  iillcgril  pm- 
(liietinn  in  infhnis  hy  tnuiiim  npon  or  pnjimtinn  nf  tin-  ImixT  tK-l>>nfr 
ainuiig  (Ii.->loc:itionrt  of  the  mdiii^  by  t'Kiiigation  (<}.  v.).  S^nit-tiino  lliv 
PxagireniUnl  ])runatiun  has  Iteen  eiXwltni  by  extenul  violeiiro,  an  in 
Buyer's  csise,  in  which  h  lad  purged  his  hand  betwei-n  th<^  ^p<ik<*4  of  a 
moving  wheel ;  s<;mctinu*s  by  nuiwiilar  aclimi,  as  iu  nu*'  of  iK-smjU'ft, 
11  wnhherwoman  who  was  \irinpin>i;  clothoj*,  ur  in  mu-  of  UojfiK'iia''*.  ft 
fur|H'nUT  w)u>  waH  drilling  a  hule  in  a  plunk;  l>atiH:luiiup'.<i  julient 
was  bitten  at  the  wrint  hy  a  hnnte. 

The  |iatholng)*  has  not  been  shown  hy  direct  oxnminntion  of  eitlier 
recent  or  old  wises,  and  the  only  experiments  boaritif;  u|x>n  it  are  tho* 
»f  Goyrand,  ijuott'd  in  Chapter  XLN'l.,  and  they  whow  only  that  by 
exnggenitcd  pn>nulinn  the  triangular  (ibro-«irttIage  nniting  (he  rndiiM 
and  ulna  could  be  carneii  so  fnr  forwanl  as  tn  <'lear  the  end  of  ihe  idna 
entirely  ;  he  did  not  succeed  in  produuiug  by  thin  means  n  di^Ioration 
that  would  maintain  itftelf  without  the  aid  of  prewnre  upon  the  luwd. 
It  seems  probable  that  in  the  clinif^l  cases  there  was  also  nipture  of 
the  posterior  radio-uhiar  ligament. 

Symptoms.  The  hand  ia  Klightty  or  markHlly  proniiliil ;  ily  nddutv 
lion  has  been  note<l  hy  some,  and  diminution  of  tlie  imnf*venM'diamptrr 
of  the  wrist  by  other&  Flexion  and  extension  of  tiie  Mrrbtt  are  free ; 
Rupination  dilGcult. 

The  deformity  consists  in  a  marked  projection  of  the  lower  end  of 
the  ulna  on  the  Iwck  of  the  wrist,  and  a  correal wmdini;  depre^^ion  in 
fnnit ;  the  ulna  may,  in  addition,  slightly  overlap  the  ernl  of  the  radjuri, 
su  that  its  axis  if  prolongt-d  downward  would  rias«  to  the  middle  finger. 

Ju  connection  u'itli  these  may  be  mentioned  a  unitpie  ca»e  rcporteii 
by  Sohmid  *  of  dislocation  of  the  nidius  fonvard  from  tlie  ulna  and 
carmis,  caused  by  a  fall  upon  the  hand. 

The  diagnosis  ap|>ears  to  be  easy.  Malgaigne  calls  attt-ntion  to  the 
danger  of  mistaking  the  canM>  for  the  eflVrt  in  old  cu.>^s  in  whicli  the 
dirtloesition  folluw><  a  chronic  arthritis,  and  alsi.>  of  overlooking  an  os^k 
eiatwi  fracture  of  the  ni<lius. 

B«ductJon.  deduction  has  always  lieen  readily  efferted  hy  din-rt 
pressure  on  the  mdius,  aided  sometimes  by  abduction  or  supination  of 
thf^  hand  ;  occasionally  supination  alone  has  lieen  sutficicut.  Kvrn  in 
old  cases — sixty  days — rc'<inction  ha-*  lu-en  easily  made. 

Kwuntnee  has  been  notcti  in  threecoses.  In  mieof  llaniilton'^lhe 
dislocation  had  existed  twenty  years,  hut  the  movctueuts  of  tiie  limb 
were  perfect. 

Dislocations  Forward  (of  the    Ulna). 

niBlocation  of  the  lower  cml  of  llie  ulna  forwarrj  api  •  ^v 

to  have  been  cause<I  by  direct  violence  acting  in  <»p|K)siti'  •.  ,    o 

the  lower  emls  of  the  radius  intd  ulna  while  the  han<l  waa  more  or  1ms 
supinatcd.  It  does  not  clearly  ap[K'ar  that  the  causr  has  evpr  aHed  br 
carrying  the  movement  of  supination  lieyond  ita  normal  limit,  althniigii 
it  is  not  improlKible  that  this  was  the  «iise  in  one  or  two  imtajioea. 

■ikJitnia.  UirnMpoodeus-Bl&ttd.  WurltsmhrrSBnitl,  lAinlvpn-iiut,  N*vnab«r  IC, 
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No  poBt-mortctn  exam i nation  ha.s  I>een  reimrtvtl,  ami  llio  pathology 
of  the  injnry  ran,  thereiore,  only  ho  inforrfMj.  iJestuilt,  however,  met 
wilh  a  -|K-'ciiucii  of  at)  oUI  dislocation  iu  thr  cadaver  of  a  man  sixty 
veara  old;  the  hand  could  not  be  exttrudcd,  and  rotation  was  very 
limited.  The  mgnioid  cavity  of  the  radins  \\a»  llUed  with  <'L>lliiIar 
tissue ;  the  bead  of  the  ulna,  situated  iu  front  of  this  cavity,  restwl  on 
a  sesamoid  bone  to  which  it  was  attachcil  by  a  cjii)Hutar  llgnmeuL 
Other  injuries  luid  contributed  to  the  loss  of  motion. 

In  an  entirely  unjijue  case  reiwirted  by  Valleteau '  the  di^hwation 
was  iV)m|K>uu(l.  The  [>atient's  forearm  liad  Itccn  caught  belwteu  the 
«i»oke»  of  a  moving  wheel ;  the  ulna  projected  twenty-eight  lines 
timmgh  the  skin,  croiSHiug  the  front  of  the  radius,  which  appears  nut 
to  liave  Iicen  broken. 

Synptomfl.  The  forearm  is  jwirtly  pronate4l  or  in  varying  degnva 
of  supiuatiuii,  the  wrist  flexed  or  extende*!,  rotation  iliflicult  and  pain- 
ful. The  lower  end  of  the  ulna  is  promioent  iu  front,  with  a  eorre- 
siionding  depression  behind,  and  sometimes  displaceil  t*iward  the  outer 
t*ule  so  tliat  It  overlaps  the  front  of  the  radius  and  itj*  axis  is  directetl 
toward  the  middle  of  the  luiml.  The  ntdiu^  maintains  its  relations 
with  ihe  carpus.  In  my  case  I  could  not  ilcterniine  the  |Mtsition  of 
the  triangular  tibro-cartilage. 

The  diagnosis  is  easy,  but  search  should  be  made,  as  in  the  ureccil- 
ing  variety,  for  the  possible  oocxistcnce  of  a  fracture  of  the  radius. 

The  best  method  of  redndion  ap])eflrs  to  be  by  direct  pressure  upon 
tbti  ulna  and  counter-prcasun*  on  the  nulius. 

Dislocations  Inward  and  Downward  (of  the  Ulna). 

DisliH^tions  inwanl  and  dowiiwnnl  liave  l>een  observed  in  connec- 
tion with  fmcture  of  the  radius  or,  ver)'  rarely,  with  dislocation  of  its 
upper  end.  and  are  to  be  deemed  complications  or  incidents  of  the 
other  and  more  important  injur\'. 

In  like  manuer,  the  serious  complication  of  perforation  of  the  skiu 
by  the  iilua  has  occurred  only  once  except  in  connection  with  fracture 
of  the  radius. 

J'athoio(/ifot  (iifJoralJoM  have  been  reported  as  tlie  onn3*«iuen«!  of 
chronic  suppurative  arthritis  and  also  of  non-suppurative  arthritis 
pntvok«Nl  by  a  sprain  or  by  a  fracture  of  the  radius.  I'ossibly  the 
case  reporte<l  by  liognetta,'  of  a  negro  who  tmifereil  fmm  an  hahitual 
dislocation  of  the  ulna  backward  gradunlly  umduced  by  the  efforts  of 
his  occupaliim  as  a  w^Mslsawyer,  belongs  iu  this  aitegory.  the  ligaments 
having  become  relaxetl  in  conscrjuence  <if  an  arthritis  sift  up  by  the 
constantly  repealed  mechanical  violence  of  the  movement. 


DISLOOATIOMS  OF  THE  RAOXO-OAKPAL  JOINT. 

These  disloaitions,  long  tiiought  Ut  be  common  beeiutse  fracture  of 
(he  lower  end  ttf  the  radius  was  habitually  sup[H)Sc<l  to  l>e  a  disloca- 

>  VftllelMUi:  Ouolte  MMkmle.  IKX.  n.  2M. 

>  B«cti«tU:  ArehlTM  (rfn.  d«  MM.,  IkU.  vol.  ▼.  p.  306. 
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tion  until  Pupiiytren  fi>rce<1  a  reco^ition  of  the  error,  are  now  knownl 
to  be  of  infrc<|tic'nt  iMviirrcnre.     Duimytrcn,  in  the  vigor  of  \y\s  t*rir-] 
rectioii  of  the  errtjf,  went  to  the  otiier  extreme  niu)  proiumiKvd  them 
unknown  or  of  very  great  rarity,  and  tbi^  asitertiun  Xma  euluretl  the 
gonera)  opinion  concerning  their  fref|uenry  even  to  the  pn-scnt  time. 
The  .statiAlicH  that  have   iiince  been  collected  ore  nut  ontirelr  Inisi-] 
worthy,  |ierha]>s,  for  the  error  in  diagnosis  ap|iears  i<till  t<>  lie  infuw 
and  nut  ull  reiwrted  cases  can  Ix'  unhesitatingly  accepti'<i.  but   thrr^-  i«' 
reaiion  to  thinK  that  the  rarity  \%  not  very  great,  and  tliere  are  enough 
well-authenticated  «ises  to  make  it  possible  to  trace  a  gt>nenil  ih-^'rif»- 
tiou  of  the  injury.     Malgaigiic  colleete*!  14  cases,  8  of  ImckwnnI,  *i  of 
forward  dislocation.      I'arker'  «>Ilected  lili  c^ww,  23  buckwanl  and    10 
forward.     Tillmanns,'   1874,  collected  24,   13  twckwanl  and   !(►  for- 
ward; and  Servicr  *  in  1H80  colh^etcd  20  Iwsidcs  I  ob^'rvinl  by  him- 
self, 13  backward,  13  iorward,  and  1  outward,  of  which  ID  wert*  noi 
contained  in  Tillmann's  |uiper.     I  saw  1  and  collerted   13  ra«'i«  pul>- 
lished  between  1880  and  1887,  12  backwnni  and  2  forwanl,  and  it  i* 
worthy  of  note  that  5  of  these  were  reporte<l   in  (he  Hritixh  Mrtlutit 
Juuniiil  within  six  weekt*  of  one  another,  Man-h  and  April,  ISStt,  the 
reiMirta  of  the   last  4  having  been   called  out   by  ihai  of  tlie  firvi. 
Albert  s[>e:iks  of  5  within  his  knowle<lgc  or  ubiwrvation.     Kveii  >U[*- 
posing  ParkerV  33  to  inclnde  all  of  MalgnigneV  and  Tillmnnns'it,  niKi 
counting  lU  of  &or\-ier's,  tliis  would  still  give  a  total  of  about  70  i-A*etli 
more  or  lest;  well  antlientieat{*<l,  (he  corrertncKS  of  the  diagnrwds  in  b 
number  of  them  Iwing  entirely  beyond  question. 

The  necessity  of  receiving  with  some  caution  those  easo*  that  have 
l>eeu  observe<l  clinically  an<l  reported  with  tvanty  detail  is  shown  by 
the  errors  in  diagnoitis  ilmt  have  been  made  by  experionen)  t-ui^^eoc 
fully  aware  of  the  difficulty.  Malguiguc  *  narrates  three  striking  (tihs 
At  the  liuie  when  l)upuytren  was  first  questioning  the  corrertncHii  o 
tlie  tlingno-iis  in  whirn  fracture  of  the  lower  end  of  the  nulins  hi 
habitually  taken   to  t>e  a  luiekwanl  dislocation  of  the  wrist,  a  |inlienl 

tiresenting  all  the  usual  signs  of  this  injnry  die<l  at  the  Hi'ttd  IHeti. 
Vlletan  declared  it  to  be  a  dislocation,  Dupuytren  a  fracturv,  iiml  the 
ftirmer  did  not  varv  from  his  opinion  until  after  the  last  stroke  of  the 
Mi-aljiel  had  exiMi^secl  the  bone  and  showed  the  injury  to  Im-  a  fntdure 
with  crushing  of  the  lower  end  of  the  radius.  In  1831  Ifoux  Qiad« 
the  diagnosis  of  dislocation  backward  iu  the  e:iHC  of  a  child  that  IumI 
fallen  from  a  tree;  again  dissection  prove^l  it  to  be  a  fnictufv,  with 
separation  of  the  epiphyeis.  Still  more  remarkable  was  a  cow  reporled 
by  Cliassnignuc*  iu  which  he  excised  the  jtrojetrting  ends  of  the  radiuo 
And  ulna,  thinking  the  case  was  dialomlion  ;  on  careful  examination  it 
provwl  to  l>e  a  sepamtion  of  the  epiphysis  of  the  radius.  Tlw  diffi- 
culty is  nrolmbly  not  so  great  in  dislocations  of  the  carpuR  forwanl. 

The  (lislocalion  may  be  complete  or  incomplete  haekwani  or  for- 
wanl, and  in  one  ease  was  in^uiiplcte  ontwartl ;  it  may  be  simple  or 
eoinpound,  or  as.siiciated  with  fnieture  uf  the  radius  or  ulna.     .\p|Br- 

<  PkHcrr-  TmiMU-liinia  nf  tl>r  Htmtli  CKmliiM  M«dlnl    A«KKiRtinn.     Ahrtract  in  Ik* 
Nrw  Ynrk  Mt^hrnl  lU-rot^.  IH76w  rol.  vi    p  190. 

*  Tillminno :  1^  rlt.  •  Hrrrter  1  Qwatte  UeMm.,  IBWk  p  SU. 

*  M«linUin>r:  Ijoc.  Hi.,  p.  Titv 

*  I1i«aai|ni«r ;  Bnl).  ic  U  SotiiU  d«  Cblr..  1808.  p.  tSR. 
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cntly  fraotiirc  of  tlu*  oclgo  of  fhn  articular  Biirface  of  tlic  miliiis  un  the 
flitle  lowani  which  tho  carpus  is  dislocaled  is  not  infrwjuent ;  such 
friK'tiiru  uf  the  pti^toriur  lip  of  the  mtHuH  '\a  known  in  \W\^  cuuiilr)'  um 
"  Barton *g  fracture,"  but  it  ap[>car8  tn  mo  properly  to  belong  ainon^ 
the  dislocations,  the  fracture  buing  only  an  incident  or  coinplicatioiu 
Tlic  ineoinpleto  disiIocatiunH  are  niainly  those  in  which  only  the  outer 
|H>riton  of  the  carpu:*,  the  litcaphoid  and  somilunnris,  Is  disliH-utod  from 
the  radiuH,  while  the  inner  {turtiun  nmintaluM  it-s  relutionw  with  the 
triangular  tibrr ►-cartilage  and  ulna  ;  this  variety  appears  to  he  prtxlucetl 
by  a  niovemout  of  rotation  (pronation  or  supination)  in  which  either 
the  rudiutfi  or  llie  earpu!^  is  kept  stationary  while  tlie  other  move?!  away 
from  it;  it  .apjHtiirs  to  be  Hotnetimeit  assoriatefl  with  di^tiirliancc  of  tlie 
R'liitions  of  the  lower  radio-ulnar  joint. 

In  addition  to  the  Iraunuitic,  a  few  paibolugieal  and  cougeuitai  dis- 
locations have  been  re{H)rtod. 

Dislocations  Backward. 

Oaosas.  The  causes  of  this  disloojition  are  characterized  by  great 
violence.  a.s  a  fall  frirui  a  height  U|m>ii  the  |tnliu  of  the  hand  ;  iii  Home 
csksvs  tlie  wrist  appears  lo  have  l)een  tle\e<l  forwanl,  '*  doubleil  under" 
the  jiatient.  in  a  fiill  white  walking,  or  frrmi  a  slight  elevation. 

In  two  almost  identical  cases,  Billroth  '  and  Rydvgier,"  the  mmle  of 
prtHluction  is  clearly  shown  ;  in  the  former,  the  jiatient,  while  prc-ssing 
with  the  [»alna  of  hirt  hand  against  a  railway  car  in  an  effort  to 
arrest  its  motion,  was  struck  uis)ii  tho  ba<rk  of  the  elbow  by  another 
car  moving  in  the  npiMisile  direction,  and  a  ntmponnd  dislocation  of 
the  wrist  wai*  pn^^duoeii,  the  ariicidar  surfaces  of  the  radius  and  ulna 
pnijectittg  through  tltc  skin  on  the  |mlmar  surfaiw.  Rytlygier's  |)atient 
wu  caught  in  the  same  way  Iwtwecn  a  wagon  a>u1  a  wall  alongsiile  of 
which  it  was  moving. 

Pathology.  The  pathology  is  illustratei]  by  a  num1>er  of  post-mortem 
exaniinntinns,  and  by  some  i-ases  complicatctl  by  wounds  which  per- 
mitted direct  examiuation  of  the  joint,  Thi;  autopsy  that  has  ln-en 
reporteti  with  most  detail  is  that  of  a  case  ol>servwl  by  Voillemier.' 
ThcMtient  wasa  man  twenty-seven  years  old,  who  had  fallen  from  the 
third  fitor)'  of  a  building,  and  received  injuries  which  t^auMnl  bis  death 
in  four  hours.  The  violence  tJiat  caused  the  disUM>ation  of  (he  wrist 
was  apfuirently  received  up«m  the  palm  of  the  hand  while  in  ilnrsal 
flexion.  The  external  and  jxi^tcrior  ligumeut£  were  ruptured,  llie 
anterior  was  torn  away  from  the  radius,  and  the  internal  was  intact 
hut  was  separated  from  the  ulna  by  avulsion  of  its  styloid  process. 
The  tendou!>  and  rausclcs  of  the  back  of  the  forearm  were  not  torn, 
but  had  l>0PU  stripiK"*!  off"  the  nidius,  bringing  with  them  the  jw'rit**- 
tcnm  and  small  uiii-cs  of  attuclicd  bnne.  The  6U|ierficial  flexor  nui-H-le 
was  widely  pcrlomled  aiul  torn  by  the  styloid  process  of  the  radius  at 
it»  inner  portion,  that  rorresponding  to  the  tendons  of  the  ring  and 
little  Hngers,  the  remainder  I>eing  pushed  to  the  outer  i^ide  together 
with  tlie  mcflian  nerve  and  radial  vessels. 

■  ltMln>lb  :  Arrh.  fQr  kliii.  (1iir .  rol.  x.  p.  tni.  qnotH  by  TIlimaDii*. 

*  |{v<lv||l><r  :  DvutMcbc  Jteitiichrift  fTir  41)ir..  ItKil.  vnl,  xv.  |>.  -.2KV. 

*  VuillMoler:  Aicb.  tin.  d«  MM..  \i<9»,  va\.  rf.  p.  4U1. 
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In  T.<enoir*B  cane  a  narrow  fra^nii'nt  of  the  pMierior  articular  bonier 
of  tlie  nidiiitt  had  Iw'on  Itrokeri  ntf;  it  remained  nttarheil  xu  (be  capAile 
]Uid  wa»  dii^placed  backward  with  the  carpuni.  Thi>i  is  the  so-odled 
"  Barton's  fracture  of  tht*  radius"  (p.  294).  In  no  other  autotwy 
of  a  backward  disloration  has  this  fracture  been  reported,  hut  it  na* 
b(H>n  miHpect^xl  to  oxi^'t  in  some  uf  the  cases  ub^Tveii  clinicaUy,  and  a 
few  specimens  of  the  reunited  fracture  without  hit^tori-  arc  in  exi'^lence. 

In  a  case  qiiot+xl  in  tlie  VcntralblaU j'Hr  Chiiuiyii-,  HS84,  p.  ii7H,  Uith 
styloid  pnxxswpH  were  liroken. 

In  one  of  my  own  the  tjcmilunar  bone  remained  ottnchi-d  tn  tlio 
radius,  nud  the  scaphoid  was  broken.  This  attachment  of  the  eean- 
lunar  w:is  noti-^l  l)v  Couteaml,'  togt'tlicr  with  u  fra^tiient  nf  the  mnri- 
forin.     His  pii|M^rconl:iinH  15  oaHcs  of  comiHiuitd  linckwanl  ili.xliicatioQ. 

C)f  tlic  incomplete  form,  that  in  which  only  the  outer  portion  of  tlic 
carpuH  is  dihlociitt'd,  tlie  only  ease  piveii  in  sufficient  ilclail  is  that  of 
Diipuy:*  the  |)atient,  a  vounj'  and  mu^ular  porter,  while  trvinjt  to 
lift  a  cask  had  his  hand  forcibly  .supinateil  while  the  radius  remained 
pronateil.  On  examination  two  hours  later  the  hand  was  found  flexed 
and  half  suniualetl,  while  the  radiu.s  wan  pronateil.  Both  t^tvloid  prtv 
cesses  could  1*  distinctly  felt,  that  of  the  ulna  in  its  nontuil  nlntton* 
with  tlic  (Sirpus,  but  that  of  the  radius  and  the  articular  Hurfncr  of  the 
latter  projecting  an  a  ridge  on  the  |>o.'<terior  aspect  of  tlie  wn^t.  No 
crepitus  ;  no  shortening  of  the  limb.  Reduction  was  cfiirlc«l  by  trar- 
lion  and  direct  j»res'*ure. 

In  shorl,  the  di-sliK'ntion  is  habitually  accompanied  by  an  cxlcnisive' 
laceration  of  the  ligaments,  especially  the  anterior  and  external  ;  avul- 
sion of  the  jwsterior  lip  of  the  articular  nurfacc  of  tlie  radiiin  may  take 
the  place  of  rupture  oi  the  posterior  ligament.  The  cxtt-n-mr  tenilona 
arc  filled  from  their  grooves  but  not  torn  ;  the  flexors  mjiy  U*  t<»m  or 
pushed  to  the  out<>r  side  by  the  projecting  radiui;  ;  the  n>e<lian  nrr\'e 
and  radial  artm-  have  alway«  escaped  injury,  es-en  when  th«'  ntdiu« 
hn8  Iwen  driven  thrtMigh  the  skin.  The  carpus  may  Im^  di.xplnnn] 
directly  backwaril  w  a.s  to  rent  upon  tlic  posterior  surface  of  the  rmltu-s 
without  cbaugc  iu  the  relations  of  the  several  bones  lliat  oon<litute  it. 
or  with  more  or  less  separation  of  them  from  one  another,  the  M*mi- 
Innar  bone  in  two  cases  being  completely  ilctache*!  from  tin'  ttthcr^  and 
retnaining  attached  to  the  radius  ;  or  thcdixplacemcut  may  Ik*  iiuoplrte 
only  oil  the  radial  side,  tlie  movement  being  one  of  nitation  (^(upina- 
tion)  of  the  carpus  turning  on  its  inner  wide  as  a  centre.  A  ^auiieHiriiil 
transverse  rent  in  the  skin  on  the  palmar  surface  of  the  wrist  ouH^n'rd 
in  one  cast!  was  pnilwtily  cau-ned  by  overstretching  of  the  skin  aoruw 
the  pnije^'iiirg  end  of  the  nidiu.*. 

Symptoms.  The  deformity  bears  a  c1om»  rewmblanee  to  that  of  Colles's 
fracture,  but  vet  the  differenoes  are  such  that  AlU'rl'  tiaya  he  was  aMe 
to  make  the  differential  diagnrwis  at  aight.  These  diflerenceii  are  that 
tlie  swelling  on  the  anterior  asj»ect  of  the  wrist  and  lower  part  of  the 
fon-ami  extendH  further  down,  nearer  to  the  hand,  in  dislocation  tlian 
in  fracture,  reaching  even  to  the  ball  of  the  thumb,  and  ends  moiv 

>  rootouid:  Ser.  do  Chir.,  1«(H  v«l.  U,  p.  lia 

*  Dupajr:  Joarn.  d*  HordMux.  July,  IB&O,  iiiiotM)  hy  TfllmuiBfl. 

*  Alberi :  CUrarf^  vol.  IL  |i.  UiK 
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H     abruptly  ;  that  on  the  ItAck  nf  the  wrist  h  more  sliarply  uutllnecl  at  its 
H     iippor  bufilcr.     Ill  uddiliuii,  tlie  Kand  and  wri^L  urv  [-ummoiily  more 

fl(>x»l  upon  tbe  forBarm  and  Ictw  mo\'able  in  dislocation,  and  may  be 

addiicted. 

I  On  {HiliHitioii  thcijtyloid  pn)eess(«  should  W  recoi^ii/xtl,  and  (hetr  rela- 
tions to  vach  otlicr  and  to  the  bones  of  tlie  hand  :iiid  wrist  detf'rminc'd  ; 
iu  frucUirc  the  styloid  process  of  the  radius  is  displacul  upward  to  or 
abnvp  the  level  of  that  of  the  ulna,  it»  di-^tanre  from  the  head  of  the 
Mocond  inetacar|Kil  Iwne,  for  instanw,  is  unaltered  ;  while  in  di.-^loeatton 
ihe  styloid  pnx-ess  t.f  the  radius  reumins  on  u  lower  level  tlian  that  of 
tho  uliiu,  and  it.s  distance  from  the  head  of  the  seoond  metacarpal  bone  is 
li-jwrne*! ;  it  is  also  further  removed  anteriorly  fmm  the  hack  ol  the  wrist, 
Fn  some  of  the  cases  the  upper  mar>nn  of  the  doi-sal  swelling  could 
Im-  distinctly  felt  to  be  hard  and  rounded,  the  wuivexity  directed  upward 
and  Uie  bony  thirknr'iw  of  the  wriflt  to  be  notahlv  increasinl  antero- 
ptwierinrly,  ami  movable  upon  the  shaft  of  the  radius.  Tiic  nnicrior 
swclliiii:  is  hnrii  and  irrcpulnr. 

lieiiuction  lias  usually  been  racily  cQ'ected  by  traction  U|K)n  the  luind 
and  diriM^t  pres.<uire  on  the  carpus,  and  as  a  tendency  to  recurrence  is 
not  to  t>e  antici|iated,  no  other  dressings  are  needed  llian  such  a.s  will 
PuiMun*  imniohility. 

In  conij«>und  cases  the  treatment  should  be  rijj^orously  antiseptic, 
with  ample  prt^visinn  for  drainai^.  Slany  sur^'eon.'*  think  tliat  a  par- 
tial cxcittion  in  such  cases  favors  recovery  without  accident,  but  I  believe 
that  opinion  to  be  a  survival  from  the  pre-antiseptie  days,  and  that 
cleanliness.  draina^\  and  rest  will  make  excision  nnnecess:iry. 

The  pro^nci.sis  is  favorable  in  the  un(»mp1ic:ited  cased,  and  even 
when  the  di><1i)c:ition  has  remained  unre^hice*!  the  re-establish u ten t  of 
the  functions  of  the  joint  has  been  sadsfactory. 


Dislocations  Forward. 

The  causes  of  the  forwanl  dislocations  have  comraonly  been  a  forci- 
ble bending  of  the  hand  forward  or  backwanl.  lu  two  ca^-s  it  was 
direct  violence ;  iu  one  ut'  them,  Mo4)re,'  the  £ill  of  a  heavy  wei|^bt 
upon  the  wrist  while  Ihe  latter  was  restin|r  on  the  ^roiintl  (ilie  acc«iunt 
doc«  not  slate  whether  the  forearm  was  resting  on  its  onteriur  or  pos- 
terior surfact-) ;  in  the  other,  Dieu.'the  patient  was  kicke<l  on  tlio  back 
of  the  hand  hv  a  horse. 

Pathology.  Seven  autopsies  have  been  reported,  Malle/  ly-tenneur,* 
Collin.' Juijavay,*  lUiincl,'  Goo<lall,*  and  I>ul>ar.'  In  addition,  there 
I*  a  <*oin|»ouud  ilit^Iocation,  for  which  Urannhy  ('<M»per'"  amputated  ;  the 
position  antl  extent  of  the  wound  are  not  stated,  the  only  detail  tlmt  la 

*  Moore:  N«ir  York  Medical  Bfcord.  IMriO.  v.>l  zviii.  p.  H. 

*  t>iru  :  Ball.  d«  la  9oel£t<  <1«  ntinirnir.  t'v^.  |>.  -JM. 

*  Malln:  Quoted  by  Mftly»igDe.Tllliuauua,  aud  Scrvior. 

'  I.^tvnnrur:  Bull,  de  la  Socl^l^  A Datoulque,  ttf30,  vol.  xlv.  p.  IdO. 

Molliit:  ll.id.,  IS44,  |>.  3.%.  'Jariavar-  Ibid,  tMI.  |>.  312. 

1  HuLnL-t ;    hull   da  U  Sucl^l^  dn  l*1ilnir|t)a.  tMH.  p  Ht.     Tbtt  ■pnrtBiru  mm  taknii  tnm 
thi*  IhhIv  of  ail  old  wtMiiaii  ia  tliv  dlU(wUliK-ra»m  ;  puMJbly   Uir  raa»  wm  ano  of 
lanniUa"  dliil(a«tii>U. 
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given  Iwing^  tliat  **  Uie  flexor  tondon  of  Uw  tltuiub  ms  lorn  ihrvairh." 
riics<>  aiitojtiiipfl  shuw  niptiire  of  tlw  anlcrinr  and  extenuU  lali-nl 
lif^nicnt<,  and  s«^>metimes  of  all,  the  carpua  being  dUpIaccd  ^irll 
i)|iwurd  along  llif  untcrior  OAiicct  of  the  nidiim  and  ulna ;  in  nne  owe, 
(nwdall,  tliu  (-onnt'ctiun  W'twii-n  the  i^niihinar  himI  cunt'ir<trtn  wu 
destroycil,  the  latter  Imne  rebtining  it.s  norma!  relations  with  the  triao* 
pillar  6hro-4'nnila^%  while  the  maphoid  and  scmiluniLr  with  the  re?>t 
of  the  carpui«  were  displaced  forward  and  npwanJ.  f*i  tlml  the«  two 
Iwncs  |>assed  over  the  free  torn  Ijordcr  of  the  ligatnent  e-tn-tchine  fmm 
the  Htyloid  proecss  of  the  nidiiH  to  the  runeifonu,  which  vtT%s  ihos  left 
interposeil  iw'tween  them  and  the  atilenlar  siirfhee  of  the  nuliiis,  and 
prevented  eoraplete  reduction.  Ap}iarent  reduction  wascaslj  ducted 
during  life,  but  the  displace tiieut  at  ouce  recurred  ;  tbetv  were  other 
Wound((,  and  the  |intient  died  of  tetanus  on  the  ei^lh  day.  The  anl^ 
rinr  lip  uf  the  anieular  surface  wa?*  broken  oft*  in  two  m-irs,  and  io 
one  ot  these  and  another  the  styloid  process  of  the  rndiu.'^  wiw  brokm 
ufl*.      Fraetiire  of  the  styloid  pn>oe8S  was  olwi'rvpil  rlirir<'nlly  h\  Mal- 

{raij;ne,  and  fracture  xyf  the  anterior  lip  wa.-*  wuspectwl  in  a  iti.-**  tn.-aUil 
jy  nie  in  1882,  bocau.se  of  crepitut^  perceived  during  rtMluetinn,  and 
because  of  the  facility  with  which  the  di^ocalion  oiiuld  l>e  retluenl  and 
reproduced.  Boinet  say$  that  in  producing  the  diskfcation  npon  (lie 
ciulaver  he  always  fractured  the  anterior  Up  of  ihe  nidius. 

Symptoms.  The  hand  mav  on^tipv  any  position  lietwct-n  motlenlf 
dorsal  and  palmar  flexion,  the  latter  WMng  the  more  common,  and  the 
finger»  sligiitly  flexe<l.  Voluntary  and  passive  moveuienU  of  iIh*  wn»l 
are  refltricte<1  and  painful.  In  a  case  re|K)t1ed  by  Itiiland/  a  boy  twelve 
years  old,  wh(t  hail  fallen  five  or  fiix  feet  and  )»truck  upon  the  \atfV  of 
liis  flexed  rjglit  liand,  the  wrist  was  immovable  in  right-aiigle<l  flexiou 
and  the  fingerH  were  flexetl  into  the  |Kdin  and  could  not  1k>  t>traightt.Mied. 
During  the  struggles  of  etherisation  the  bones  «napp«.i|  liack  intn  plaiv; 
there  M'as  no  tendencv  to  recurrence,  and  the  \>o\  made  a  prompt  rwov- 
ery,  u^ing  the  hand  freely  in  a  few  days.  The  deformity  consistn  in  a 
marked  depression  on  the  back  of  the  wrist,  the  up|^.'r  border  of  which 
is  marki-tl  by  the  stiar|>ly  projei'iing  nnllinc  of  tin-  radium  and  the  end 
of  the  ulna,  and  in  a  corn^)>onding  nmndefl  prominence'  on  the  fnmt 
of  the  wrist,  formed  by  tlie  displaced  rarnus.  Tlie  hand  apiK-urs  to  be 
ftbortencd  at  the  ex{KMise  of  the  wrist,  and  an  actual  shortening  con  lie 
demonriiraled  by  measurement  from  the  styl()iil  pnic(»a  of  iJm*  ntltu.^ 
t*»  the  finger.     The  antent-posterior  diameter  of  the  wri*<t  is  incn.4.'^n{. 

In  the  old  eases  (Collin,  Jarjavay,  Itoinct)  a  new  articular  surfanr 
had  fonned  on  the  anterior  surface  of  the  radius  aiid  idua,  in  lw<t  of 
tilt'  <-:Lses  a  full  incli  aUive  iheir  lower  ends.  In  CollinV  the  limb  wa» 
eipial  in  strength  and  freedom  of  use  to  tlie  other,  and  all  the  taovfr- 
nietits  were  complete  except  those  of  abduction  and  adduction  of  tlie 
wrist,  in  which  there  was  slight  and  greater  loaa  respectively. 

lCe<luctiou  has  been  easily  eflected,  witii  or  without  anseotlieiift,  by 
traetion  U|>on  the  lianil  or  by  direct  premure  on  the  displaced  bnnea  or 
by  a  combination  of  the  two.  In  my  case  slight  displaoemeat  forw^ncl 
peniistcd. 

'  Bolaad :  Philad«lplu»  UcdioU  Timat,  lAV,  rol.  Il  p^  430. 
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DislocationB  Ontward. 

Of  this  form  of  cliiilnr:ttt<tii  only  ouo  t-ase  lias  heen  reported,  by 
C^liapplaiii,'  nf  Mart«eillc'h.  Tlie  imtieiit  was  a  man,  fiirty-srvBii  yeam 
oI»K  who  had  fallen  frc)m  a  hei^rnt  of  fimr  m*»trvs,  the  woij;hi  of  his 
IkkIv  being  received  n|K)ii  his  left  hand.  The  han<l  was  widely  dig- 
platvil  to  the  outer  side,  and  through  a  wound  situatwl  upon  the  inner 
side  of  the  wri»t  the  buuei>  of  tlie  forearm  projeotcil  and  exposed  their 
entire  articular  surface.  The  wound  of  the  skin  extender!  from  the 
junction  ot  the  no.storior  and  internal  surfaces  of  tho  wrist,  nroun'l 
the  latter,  and  half-way  acro>f.s  the  anterior  surface.  The  styloid  pro- 
cess nf  the  radiiiiD  had  liecn  broken  off,  and  it  acrnmpaiiieil  the  carpus 
in  it;§  displacement.  The  pisift>rni  wu8  almuttt  completely  detached 
and  crushfid  ;  the  connections  of  the  ecmiluiiar  with  the  carpal  bones 
hail  licen  ruptured,  and  it  preserved  itfi  rutatious  with  the  radiui».  There 
w«8.  in  addition,  a  disiocMtion  of  the  ellww  backwanl. 

The  fragments  of  the  pisiform,  the  styloid  pn)eesi(  of  the  radius,  and 
the  MMuiluuiir  wen:  n;nu>veil,  and  the  dislocation  eaj-ilv  reduccfl.  A 
^n^\e  suUire  was  place<l  at  the  centre  of  the  wound,  ami  the  hand  nnd 
forcann  were  thickly  enveloped  in  cotton  firraly  bound  on  (GinJrin'n 
drawdog).  A  secouil  dressinjr  was  appli»l  on  the  eleventli  day  and 
remove*!  on  the  twcntv-sccond,  when  a  large  ahsce*!?  was  found  on  the 
lutck  of  llie  hand  and  fuivarni,  and  the  wouud  made  at  the  time  of 
the  accident  nearly  healed.  A  ^uliHttpicnt  note,  five  and  a  liulf  months 
after  the  injury  Mas  received,  states  that  the  wounds  were  all  healed, 
the  phalangeal  and  metaear|»>-phalangcal  joints  Itad  almost  entirely 
n^initned  their  mobility,  the  wrist  wait  compltitely  anchylosed,  and  the 
elbow  only  slightly  movable. 


Pathological  Dislocations  of  the  Badio-carpal  Joint. 

Theue  dislocaliouij,  t>u  fur  a«  they  are  due  to  dentrui'tive  disea--^  of 
the  joint,  are  of  secondary  interest,  and  do  not  readily  lend  ihcmselves 
to  a  general  description.  Malgaignc  quotes  a  few  cases,  generally 
re|Ktrled  bricHy.  of  dislocations  forward  that  have  Ix^en  slowly  pro- 
diii^tl  in  cimscfpientv  of  Imlrarthn^i^,  arthritis,  pennanent  routruction 
of  the  flexor  niusoles,  and  the  retraction  of  cicatricial  bands ;  he  refers 
also  to  two  coses  brieflv  mentioned  by  Gu6rin  among  his  congenital 
disltK^tions  one  in  a  child  of  six  years,  and  the  other  in  a  girl  of 
fourt'vn  years  with  incomplete  |>nnilysis  of  the  musrle-*  nf  the  f<»re- 
arm.  in  which  the  dish)catii(n  was  backward  and  upward  and  iKK^kwanl 
and  outward  resiRi-livcly.  A  more  common  form,  one  (hat  has  l*cen 
siien  with  suflieicnt  frequency  to  have  receivefi  special  study,  is  tlic 
following: 

Spontaneons  Sablnzation  Forward. 

This  nfl'ioction  was  first  described  by  Ilnpnytren'  as  a  condition  of 
the  joint  which  might  be  mistaken  for  a  dislocation,  and  of  which  ho 

*  ni»ii|>Uln     Ball   t]f  U  .'^•r[/i£  de  (*blnii(tio-  IfCl.  p.  4TV. 

*  lHi[Hi>-tron :  Cltiitqo«  Chinirgical*.  vol.  Iv.  p.  1109. 
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ulnar  Hide  the  ht^  of  the  on  magnum  could  be  fiJt  flight!  v  ovei 
tliu  rndK  of  thu  radius  aud  iilnu,  whicli  uu  tbe  iKiIiiiar  surfiirr  wvtv 
i|iuti^  ol>sourc<I  ;  and  on  flexion  nnd  cxti^nttinn  of  the  hand  the  um  nutfi- 
ntim  OMuld  be  Icll  U>  ride  on  tlieir  anterior  surface.  Tlie  dUplacvuicnl 
tif  the  unuform,  nhhuiigli  distinct,  Mras  much  less  marked. 


Isolated  Dislocation  of  the  Different  Bones  of  tlk«  Oarpnt. 

Thi.4  if*  a  ver\'  rare  injury  cxrept  in  the  ra'*p  of  the  fipniilunar,  th 
instanoes  have  been  reportou  of  the  dtsli*nitiiin  uf  ainiottt  even-  une  of 
tlioin.  Kigi'Mbiynlt '  haa  made  a  lui^>,  tliougli  sumewhut  uiH'ritifad, 
eollw'tiou  of  rtj»nrti'<l  riwes. 

Scaphoid.  Tlie  reported  wises  of  dislocation  oi'  the  unbroken  smpht^d 
number  aliout  ten,  and  in  some  of  these  the  aconraoy  of  (he  iliotrDuMs 
may  perliafM  be  (jneHtione*!.'  One  in  wliich  llie  diagiHwit*  wa*  cob- 
firnieil  bv  arthroioiDV  was  ivporte<1  by  King.'  In  nio^t  the  dishimtiiin 
wiiB  bjirkuanl,  ami  in  two  rcduetion  was  maile  by  dini-t  prrsi^uiv. 
I'\ir  dislmaljun  of  a  )K>riioti  ctf  th<-  t>oiie,  sec  Fractnn*  uf  Iht;  Scaphifid 
and  Di^^loeatton  of  the  Seniiliinar. 

A  snpposed  case  of  backwartl  dislocation  was  observed  at  the  1 1  n<U>D 
Street  Hospital  in  18!>J).  The  injury  wot*  an  old  one,  the  {lutirAl 
applying  for  Kome  other  affeetion.  The  lesion  was  earefully  pxatniot^ 
bv  two  meiubcrri  of  the  hou!*e-st«ff,  who  nmi-nrreil  in  the  fliagni>«i*i.  Id 
J^ov.,  1904,  I  sjiw  a  case  tluTC  in  which  ImuIi  waphoids  had  be<'n  |iGinly 
fli.sp]ace<]  baekwani  at  the  eeutral  end.  There  was  so  bllle  pain  and 
flwelling  that  I  (hitibied  the  reeent  traumatic  eharocter  of  the  condition, 
but  the  patient  inhiMed  that  it  was  now  and  eausoti  by  forced  palanr 
flexion.  The  displaeeriient  watt  irnitueible  and  the  interftreocc  witli 
funrtiou  slight    The  r-rays  eontirmtMl  the  dtagniwift. 

Another  eu«e  has  Ihh.'U  reeently  reported  by  S<!'n^'lml  ' ;  the  injurr 
had  L'\i*it<>il  fifteen  years  and  flexion  and  extension  Iimitr<l  ont^haltl 
The  proximal  eud  of  the  bone  projected  on  tlic  dorsutn  on  the  inner 
side  of  the  teudou  of  the  long  extentwr  of  the  ihumb.  The  pn^ 
jeethig  iM>rtion  wok  <?hiselw]  away,  with  inijtmvenu'ut  in  funrttoo. 
itiedl*  reports  a  forward  dislocation  by  a  fall,  eattily  rediicrti  by 
pressure. 

.V  eaHC  of  dinltKration  forward  of  the  .^tisiphold  etmiplieadni;  frantur* 
of  the  hiwer  end  of  the  radium,  in  xvhieh  the  Ihiui'  watt  removetl  clinxigb 
an  incision,  "wns  report^-d  by  Cameron.*  Six  year*  later  bt'  tfsMi 
re|»orled  the  ease,  lliiw  time  an  otn-  of  di<4l(H-ation  of  Ihe  M'nitlunar 
lioni',  but  made  no  mention  or  explanation  of  the  previous  statt^nirnl 
roiii-erning  it,  nlthoiigli  he  described  the  case  in  tbe  t«mo  tcmut  lu 
Ix'fiire. 

'  Ritcnhrm)! :   Driftiiirr>  mr  kUn.  t'liir..  imi,  toI.  isx.  p.  UK. 
'  Fur  miHi4  Hitil  n-fi-ivm-ps  ■■■«'  KlfTi-nttnalt 

*  Kiiit::    AniiaUtir  Hiirvrry.  ViiKtiV.  I'^H 

*  WxUrht>\  :  )(».  dtw  lIAp..  UMHt,  t^.  I.M.V 
'  HtciU:   Wii-rM'T  klin.  W.-ltt-iix-brm    IWHt.  p.  ISML 

*  Cknwrwti :  IiIm^uw  Medical  Jt*uniftl,  ItfTti,  p.  108. 
<  Ibtri. :  lAii'-'-t,  li#^,  vol   t.  ^  9HB^ 
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tion  of  the  incisura  semilunaria  shows  in  the  section.  The  second  sec- 
tion divides  the  lower  part  of  the  ulna  into  two  equal  parts  and  passes 
through  the  cuneiform,  pisiform,  and  unciform  bones.  The  sectiuns 
show  that  the  radial  side  of  the  carpus  is  displaced  about  half  an  inch 
forward  and  an  equal  distance  upward  by  the  absorption  of  the  anterior 
half  of  the  lower  end  of  the  radius,  the  posterior  half  persisting  like 
a  malleolus  extended  over  the  dorsum  of  the  wrist,  ana  the  displace- 
ment forward  of  the  ulnar  aide  of  the  carpus  is  much  more  marked. 
In  Beuneke's  case  the  a;-rays  showed  a  similar  condition. 

Fig.  317, 


Hsdelung's  case  of  sponUneous  dlilocation  of  the  carpuii  forward :  longitudinal  ■ectlon 
through  (C)  the  o  nnHgnum  and  (Z.)  the  ■emllunar. 

Fio.  818. 


Theaamc:  longitudliiat  section  through  the  ulna,  [If)  the  unciform,  and  (7*)  the  cuneiform. 

It  seems  probable  that  a  case  reported  by  Jean'  as  a  double  congen- 
ital dislocation  forward  was  of  this  character.  On  the  right  side  the 
cuneiform  w&s  place<l  well  in  front  of  the  ulna;  the  semilunar  and 
scaphoid  not  so  far  in  front  of  the  radius,  which  had  formed  a  new 
articular  surface  by  loss  of  its  anterior  lip.  In  the  left  wrist  the  dis- 
placement was  of  the  same  charact(>r  but  less  marked.  Possibly,  also, 
Boinet's  case,  quoted  above,  i>age  685,  au<l  R.  W.  Smith's  case'  of  sup- 
posoil  congenital  dislocation  Iwlong  to  this  class,  and  also  one  observed 
clinically  and  ri'|K)rtod  by  I'ooU'y^  as  a  double  congenital  dislocation 
forwanl. 


44 


■  Ji'Aii ;  Bull,  do  la  Soci^t4  Anatomique,  1875,  p.  39S. 

»  R.  W.  Smith :  Loc.  cit.,  p.  iMl. 

*  Poolc7 :  American  Practitioner,  18W),  vol.  xxi.  p.  216. 
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The  priMltiction  of  the  defurmity  in  the  canes  ohttervcd  clinicallv  wan 
ftlwavfi  jrnnliml.  rw|uiriiijj;  from  six  monthtt  lo  two  ycnm  (t^r  it*  fall 
ilevehipiiieiit,  !uul  III  no  <-a.se  iMiuld  it  Uv  Htlriliiited  to  a  tniuiiuiti«in, 
cither  slight  or  severe,  aiul  in  no  t^se  were  there  any  aigris  of  ocolror 
chronic  iutlaninmliort  of  any  jntrt  itf  the  juint.  lit  mrwi  eaMs*  ibr 
patientd  atiribuled  it  to  continiiniiM  hanl  lulKir  with  the  haixls  l>ut  it  dwl 
nut  appear  tliat  this  lalnir  wa^  more  than  iisuallv  pruhtugt<<l  or  kanL 
'I'he  M'onieti  ii^imlly  atlnhute^I  it  tn  wohhln^  rlothi'n ;  two  of  thr  dmii 
wen>  fanners,  one  a  tJiitrur,  and  one  a  shrmniaker.  In  t\w  diivoMwa 
that  tolloweii  the  reading  of  the  jwpcr  llirschhei^  uiid  be  had  wn 
two  clearly  marked  eaiies,  the  result  uf  practice  at  thr  ptano.  The 
deformity  in  all  (he  case.-*  \va»  fir(x>m{ianiefl  by  pain  in  the  jrtjnt  and 
W.18  niarKtHJ  esjHJcially  hy  the  tnereiwiup  promincnee  of  iltc  viid  uf  tin 
ulna.  After  a  time  tlie  |inin  ceased,  l\\v  ui>formity  n'mninpil  wtatiooaiy. 
and  the  frL-cilitin  of  u^v-  of  the  limb  wiis  tiiiiiii]i:iireil  exci-pt  hy  tlinUDQ- 
tion  or  total  lo^s  of  dorsal  flexion. 

After  Madehing's  attention  bad  l>een  called  to  the  Kiibjfct  liy  nhirr- 
vutiuu  of  hiri  earlier  eattes,  be  tiHtk  [tainK  crititnlly  to  pxaniiiif  the  wn^ 
of  |>eople  ill  all  cla-sses  of  society,  and  was  nstonishetl  (o  fititl  lum'  frr^ 
(|nenlly  be  encountered  flight  dcvialioUH  from  tin*  iic^minl  )iIiu]M\  all  nf 
which  were  of  the  ty|>e  of  Hi>ontaneouH  disliM'ation  forwanl  unil  «»*re 
characterixetl  not  only  by  the  abnormal  projection  of  the  end  uf  iht 
ulna  but  also  by  change  in  the  articular  surface  of  the  radiiiD  aul 
tlie  |Hisition  of  the  cnrpua  He  attHbtiliMl  the  more  notable  uhaii|ea 
in  the  end  of  the  radius  found  in  the  fully  developed  caw4  to  ihc^ 
arrest  of  the  growth  of  its  anterior  portion  and  to  the  ovei^rowthi 
il»>  |M»>terior  portion  stimuluteil  by  the  Iush  of  the  opporiiiig  pi 
normally  exerted  by  the  carpus,  an<l  be  wes  an  analogr  Iwtweon  ifaW 
change  and  those  obscrvcil  in  pes  valgus  and  genu  vafguin.  J  hare 
ta-i'U  one  ease,  a  young  lady  who  MiK-til  mii<-h  time  at  the  piano.  CHhrr 
c:i-ii's  hiivr  lieen  rewntly  reported  by  8chulze,'  Sauer/  3  fases,  Scltade,' 
au'I  I'litli.* 

Symptoms.  The  tnoi^t  niarkt><l  deformity  is  ««oen  when  the  limb  v 
view^-il  in  profile  from  the  ulnar  .^fiile;  the  end  of  tlie  ulna  pnijrctt 
markedly  at  (he  bock  of  the  wrist;  the  band  is  displaced  to«~ard  (h* 
irjlmiir  t^ide,  an<l  the  anten»-p<iHterior  diameter  of  the  wrist  in  grmtljr 
inen.'iisc<l.  Seen  from  ihe  radial  oide  the  difplarement  forwan]  tlnm 
not  upiH-ar  so  great,  and  the  depression  below  the  enil  of  the  radium  is 
briilgi>d  over  by  the  fxtenwir  ti'udons ;  if  these  teudoiirt  are  relaxt-d  by 
florsal  flexitm  of  iJie  band  the  posUTior  part  of  the  articular  mrfacr  ti 
the  radius  cim  be  traced  with  tiie  finger,  and  itA  edgf*  ran  Iw*  felt  tu  be 
rountlcr  (han  usual.  In  addition,  the  entire  epiphysis  Bp|temr9  lobe 
l)ent  forward. 

I(y  traction  and  pressure  the  carpu!*  can  bo  brought  nearer  to  tba 
ulna,  but  it  r<>turns  at  mice  to  its  former  iilni3C  whi-n  llu*  prift^iir  t« 
remfived.  No  change  can  be  ellbctcd  in  tlir  tvlatittna  uf  the  carpua 
and  radius. 

Sometimes  thr  n-gion  h  very  painful ;  points  that  are  temkr 


I  SeliuUo:  Stanch,  mcl  WwlmiM-hrin,  inaTi,  No.  30. 
>  Sautr:  Rt-itrign  »ir  kUn.  <1ilr.  vul.  4>*.  pnrtl 
•.^cluuli':  KllbbU  furiliir,,  ItML,  p.  all. 


*P»IU:  ii>u..^mi. 
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pressure  are  seldom  fniinil,  nnd  iisimlly  only  ut  ibe  upper  imtrpi'n  of 
the  joint.  Kvery  movement  of  the  joint,  especially  cioT^al  flcxiuD,  » 
verv  luinful. 

Active  ami  jMUtiivu  donuil  flexion  18  limitetl  to  an  extent  that  corre- 
sponds to  the  degree  of  the  subluxation,  and  in  the  mo»t  marked  caws 
tnc  h:ind  cannot  lie  carrie<l  luckwanl  beyond  !itrai}j:lit  exlenriiun.  The 
range  of  palmar  flexion  is  moreol\on  iiicrcftscd  than  diminished,  unless 
pain  is  present. 

Treatment.  The  alteration  in  the  flhajw  of  the  honej*  fully  explains 
the  failure  of  the  few  attempts  that  have  l>een  made  forcibly  to  reduce 
the  displaofmicnt,  and  the  fact  that  the  limb  recovers  nearly  its  full 
u<k?fnln(>s»i  after  the  growth  of  the  skeleton  ceo^^i*  and  the  progress  of 
the  dis-plftcement  is  arresteil,  furnishes  a  sound  rcji^ui  agnin-^t  operative 
interference.  ProIouKwl  attempts  made  by  Mndclurig  to  improve  the 
position  by  fixation  in  gypsum  dr(>ssin^  and  metluMlitTal  manipulations 
did  DO  good  beyond  relief  of  pain,  and  after  he  had  learned  the  pathol- 
ogy awl  nature  of  the  afTeciion  he  limited  his  treatment  to  ctrorts  to 
locrease  the  stren^^fth  of  the  anu  in  all  itH  )K)rts  by  methodical  Ui<e  uml, 
in  some  cjlscs,  lo  the  wearing  of  a  mouIde<l  leather  bracelet  which  could 
be  tighteiitnl  or  Iix*scncd  and  was  kept  iu  place  by  a  lo<ip  plt.s^)ing 
l>etwe(>n  the  (liumb  and  iudex-ftnger ;  tins  prevented  movements  of 
the  wrist  and  left  the  tingere  free. 


Congenital  Dislocations  of  the  Radio-carpal  Joint. 

The  question  of  congenital  dislocation  of  the  wrist  is  extremely  diffi- 
cult and  obstMire,  for  in  the  great  majority  of  the  reported  cases  the 
history  is  so  defective  that  the  period  at  which  the  displacement  took 
place  must  remain  nneertain,  although  in  most  of  them  it  was  certainly 
during  infancy  or  early  childluMtd.  In  some  tlie  congenital  origin  of 
the  nuilformatinn  can  hardlv  be  calleil  in  (question,  l>ccaUHe  it  is  marked 
by  great  irregularities  of  slia|H.'  and  development  extending  over  sev- 
eral b4m(>ft  and  joints,  but  the  propriety  of  classifying  such  c:ises  aa 
dislocations  nmy  well  be  questione«l,  for  not  only  do  the  joint  surfaces 
pre?«nt  hardly  a  trace  of  their  normal  form,  but  also  one  or  more  of 
the  ifmstituenl  bones  nmy  be  entirely  lacking.  Hurh  cases  seem  much 
more  pn)perly  to  U'long  am<»ng  the  *' oongcnitjil  malformatitms'^  and 
t«  rcijuire  classitieatiori  as  "clubhantls"  rather  than  a.s  dislocations. 
In  must  of  the  reported  uaaes  in  which  the  deformity  has  iuvolvei)  only 
tlie  wrist  the  thtnry  of  congenital  origin  has  l>een  liaiicd  n{K)n  the 
nhsonce  of  the  histitry  of  any  traumatism  that  could  account  for  tlie 
deformity,  u)>tm  the  statements  of  the  {latient  or  his  friends  that  it  had 
existed  as  long  as  ihey  could  remember,  and  u|h>u  its  symmetrical 
occurrence  in  both  wristn.  The  history  of  sjKintaneouH  dislocations 
forward  shows  how  defective  this  ai^uinent  is. 

The  only  allegeil  example  uf  nongenit:il  dislm'alion  which  is  accepted 
aaicnoh  hy  Rouvier'  and  Malgtiigne  is  one  rcfKirtcd  by  Marigues  in 
1755;  it  was  ol»served  in  a  stillborn  cliikL  The  radius  wa^  widely 
separated  from  the  ulna  at  il.s  lower  end,  and  in  the  interval  Itotween 

■  BoBvlet :  Diet  ^.wyeUi^l^VM  dec  So.  KM.,  ert.  lUin  Beta,  p.  \m. 
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ihem  wore  lixlgod  tlie  Iiones  of  the  firnt  row  of  tlip  rarpO'^  whicii  » 
held  In  nluce  by  strung  ligiiments  ;  the  hand  WU5  huokt-d  inwani,  umI 
il  wan  liehl  in  thl^  putiition  cvneciallv  hv  u  i>irong  Itgnnit'ot  which 
cxIendiKl  from  tlic  second  niw  i>i  the  larpus  tu  iht'  i*nit  i>f  thp  radhok 
U.  W.  Smith '  dc«cril>es  in  detail  Hcvend  t^ncclnienB  of  dUplicemoit 
and  dufunnity  which  he  rleenied  of  tMiiigenitiLl  ori^o^  and  qoola  a 
wi'll-kuoxvn  L-nso  re|>ortcd  hy  CVnveilhier  in  the  nintli  livnusoD  of  hit 
Aiiatomir  J^athaloffiific.  One  of  thcAC  ai%8  and  two  or  three  oChm 
■whieh  have  also  been  reported  as  congenital  have  been  mentioDfd  ia 
the  prcocding  sectioD. 

DISLOCATIONS  OF  THE  CARPAL  BONES. 

Tlie»e  present  ihcui^'lvea  ua  iMtbtcd  di<<loi'utiouii  of  iht*  iudivldual 
bone?i  or  an  partial  or  incomplete  dislocation))  of  the  meilio-mqul  j-iioL 

Of  the  eight  Iwnea  which  form  the  cnrpns  only  the  pisiform  on  the 
ulnar  side  and  the  iniuezium  on  the  radial  side  can  be  distinctly  pal- 
pated. The  former  18  felt  as  a  Huutll,  hanl  lump  at  the  junclioD  of  (be 
palm  and  wrist  cIo(*e  below  tlie  inner  end  of  the  lowest  of  the  tmn^verw 
crea.«(?*  that  cTt>S!i  the  wrist ;  it  rests  upon  the  anterior  fair  of  the  ctinei- 
form  iMine,  Tlie  tni|)eziuni  can  be  reudtly  grasped  lutwc^-n  ihethnnib 
anil  finger  just  above  the  Ixisc  of  the  6r8t  metacarpal  bom-,  A  liw 
drawn  fiiraight  acniiss  the  back  of  the  wrist  from  one  end  to  thr  othif 
of  the  lowest  l^an^ve^se  crease  on  the  palmar  surface  cniSftc^t  ibr  nfrk 
of  the  OS  magnum  directly  ab<>ve  the  base  of  the  third  metni^nqnl  wlMm 
the  band  is  extemled  in  Hue  with  the  foruarm,  and  the  linger  can  feci 
a  distinct  depression  at  this  [Kiiiit,  the  tip]>er  margin  of  winch  is  formni 
by  tlie  lower  face  of  tlie  semitnnar ;  if  now  the  wrist  is  flexeil  f.trwanl 
the  hollow  becomes  filled  by  a  projecting  piece  of  bone,  the  beiul  of  ibr 
iHt  magnnm.  The  medio-car[Mil  joint  is  that  betuet'u  tlie  thnrr  boat* 
of  tlie  first  row  above  and  the  four  bones  of  the  aeoond  row  below. 


Mediocarpal  Dislocations. 

Of  these,  one  dislocation  Imckward,  vt-rifiwl  by  anto|w«y,  and  two 
forward,  observed  clinically,  liave  lx*n  reiKirtcd.  rossiblv  TH»ine  of 
the  eases  re|>ortefI  as  dislocations  of  the  06  magnum  were  o^  thi«  kiod. 
nnil  |>os.-<ibly  there  are  inter  mediate  formi*  lielween  tliiti  and  dUbi-alifJii 
of  tlic  si-milniiar,  for  the  latter  is  not  iiirre<pienlly  accoiii|i:iiiiiil  in  its 
displafi-tnctil  by  a  piece  of  the  Si-apltoid  and  once  by  n  pit-cc  n(  the 
cutHMfonn  ill  a  dislueatiou  of  tlic  wrist  in  which  it  reitiaiuiil  attaebnl 
to  tilt'  nidiuh. 

A  backward  difllocatlon  was  reported  by  MaiM>nnenvc'  in  a  ptttient 
who  ba<l  fallen  fmni  a  height  of  forty  foot.  The  liaml,  displaced  boilily 
to  a  plane  prrsterior  to  that  of  the  fow-jirm,  wiis  shorlenetl  sevenil  lines; 
liebind,  a  few  lines  below  the  styl«*id  pns*esses.  was  a  transverse  Uiny 
pniminenee  more  than  a  centimetre  high,  with  a  dcpraakm  btJow, 
op[K>sile  the  transverse  fold  of  the  wrist.  Tlie  fingers  wriF  Rexed.aiid 
H  considerable  effort  was  rerpiired  to  extend  tliem.     Tho  booes  of  the 

'  H.  W.  Smitb :  Krartnrr*  »iiil  DiilofsMons.  )S|7.  [■.  33S. 
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Moond  row  were  oomplctvly  »H*|)araU^  from  those  of  tlii'  (ir><I,  unci  ovf>r- 
ixmU-  lliem  |«wt*'riorly  iiion*  tlian  u  renlinii'ln-.  \  hinall  iileiv  of  Ihe 
acftpli'iitl  a-mainod  attAcbijtl  to  ihc  tmpcxiim),  oml  »  |Niriiciii  of  the 
cuiieifurm,  with  the  iibifurm,  uccompauied  the  unciform.  The  iutvrnal 
am)  cxtt'niiil  lateral  li^mfnls  of  tlie  nidir>-tTirijal  Joint  were  completely 
nipturtil,  as  M'cre  also  the  anterior  and  jtosterior  ligaments  uniting  the 
two  n>w>  (tf  ihf  rarpiii^. 

An  incomplete  dislocation  foTrrard  was  re[K>r(ed  hy  Dertpr^^t.'  The 
patient  was  presented  with  his  deformity  to  the  Soei^t/'  de  I'litnirgic, 
and  IIS  there  was  a  diMerence  of  opinion  eoneerniiifj  the  nature  of  the 
leMinii  a  <H)mmittee  wa><  apjtoiiited  to  examine  and  rejtort  ii[H)n  it ;  they 
unanimously  ci>nfirnie<l  the  iliagno^is.  The  jMitiont  was  a  man  twenty 
yeai-sohJ  ;  the  injin'v  was  caused  hy  a  fall  from  a  swin^r,  probably  ujniii 
th<'  hark,  the  hand  l>eing  rau^^ht  I>etween  the  iKMly  and  the  ^nximl. 
When  be  came  to  the  hospital,  a  week  later,  there  was  no  swelling  or 
mlncssof  the  region  ;  on  the  back  of  the  wrist,  a  finder-breadth  below 
the  edge  of  the  radiu.s,  was  a  depivssiun  betow  whieh  the  wrist  and 
hand  Imtl  their  normal  ap]K.'anince,  and  above  which,  b('tw<*en  it  and 
\\\i'  radius,  tin.-  finger  reeognizetl  a  distinct  Ihuiv  re.si.-iiauce.  The  axis 
of  the  hand  wxva  deviateii  outward.  On  the  palmar  surface  the  tendon 
of  the  jMilmaris  longus  and  the  thenar  and  liypotheuar  eminences  were 
ppiinineul.  All  the  movements  of  the  wrist  were  preserved,  and  <>nly 
forced  flexion  was  |KiIuful.  Foreeil  extensiim  increased  thedisplarement 
without  notaidy  changing  the  form  of  the  palmar  surface  of  tiie  wrist. 
During  fltrxioii  the  pn>minence  of  the  he:id  of  the  os  inngnimi  was  less 
a[miireat  tliau  in  the  other  wrist ;  the  movement  rednuil  the  dislocation. 

The  treatment  consisted  in  maintaining  the  iiand  in  the  flexed  posi- 
tion in  whieh  the  bono  returned  to  it^  place  by  means  of  a  Hiiica  tian- 
dage  ;  it  was  lieguu  eleven  ihiys  after  the  aerideni,  and  by  the  fourth 
day  the  psiin  hail  rlisap|H>flro<l  and  the  wrist  had  regained  its  form  and 
fimetidu-^.     The  bandage  was  worn  a  wa-k  lougiir. 

A  complet«  dislocation  forward  has  been  re|M)rted  by  Richmond  ; '  the 
patient  was  a  man,  forty-fleven  years  old,  who  fell  uixjn  his  baud  from 
a  height  of  about  nine  feet.  The  band,  from  the  wrist  to  the  knueklefl, 
was  very  notieeably  shortenwl  ;  there  was  a  prominent  transverse  ridge 
on  the  Itaek  nf  the  wrist  below  the  ends  ot  the  radius  and  ulna,  and 
i)ehiw  (his  ri)lgc  was  a  marked  depn-ssion.  On  the  palmar  aspect  the 
base  iif  (he  hand  was  iinibily  prominent,  the  genenil  dirwtion  of  the 
me(acar)ml  lx>nes  )H>ing  quite  altered  by  their  bases  being  |)usho<l  for- 
waril  liiwanl  the  |xihn.  \'oluutary  flexion  and  extension  were  lost. 
The  ends  of  tlie  radius  and  ulna  setMue<I  se|taniteil  si^mewhat  from  eiielt 
other ;  the  transverse  <hirsal  ridge  couhl  Ik*  ilemonHtnileil  to  be  the  first 
niw  itf  carpal  bones  with  the  semilunar  unduly  pnjiuinent ;  between  it 
and  the  radius  and  ulna  flexion  and  extension,  although  restrictwl, 
niiild  be  ohtaine<l  with  considerable  ease  and  without  crepitus.  None 
of  the  cariK>-meta<!;ir|iiil  jotiits  had  sustaineil  any  injury.  On  the  pal- 
mar pnuninenre  the  tm|M^»tid  could  be  felt  placMnl  more  anteriorly  (ban, 
and  oiinsidendily  al>ove,  the  level  of  tlie  irajtezium  ;  and  nearer  lite 

>  IWimV:   Kult-  ilv  In  Hoc  dr  Chlnirfif,  tFTTS,  vol.  I.  p.  Ilfl. 
*  Kirhnwitxt :  (jiiicrt.  IKHi,  vol.  i.  p.  Hl«. 
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iilimr  m\e  tlie  Uvw^  uftlic'  m  magnum  coulil  be  ft-lt  slightl^r  ovprla|lf)iBg 
tile  fiidii  of  the  radiiit^  niid  iiln:i,  which  on  the  luiliiuir  surface  wire 
tjuitti  objured  ;  and  on  tlexiuii  ami  extcn»iion  ut*  tin*  luiud  ihv  ik  amft' 
num  could  \k  felt  to  ride  on  their  antt-rior  Hurface.  Tho  dti^pUcetiKtit 
of  the  unciform,  atthougli  distinct,  was  much  Ip^^a  marked. 


Isolated  Dislocation  of  the  Different  Bones  of  the  Carpiu. 

Thirt  is  n  ver)'  rare  injury  except  in  the  case  of  the  sf  milnniir,  ret 
instaiicc:i  have  been  reported  of  the  ilishicutiMn  of  alnuwt  evcr^  unc  of 
llieni.  Kig<>nhnMlt '  han  made  a  large^  though  winiewluit  uncritical, 
citllei^tifHi  of  n'portwl  eases. 

Scaphoid.  'J  he  rei>«>rU*<l  eases  of  disloeatimi  nf  the  unbroken  hcapbuiil 
niitiiber  about  ten,  aud  in  diime  iif  theiie  tlic  aeeuruey  of  the  iliagno-iM 
may  perha|w  be  (juestioned.*  One  in  wliieh  the  diagnfim^  Mra-t  con- 
fimiwl  bv  arthrotomv  wan  imported  by  King.*  In  nirjel  the  di^bieation 
was  UicKward,  and  in  Im'o  re<Iiietion  was  mode  by  dirtft  j>iT«^urr. 
For  dislocation  of  a  portion  of  the  Ijoue,  see  Fracture  of  the  Scopliou) 
and  I)isliK'ation  of  the  Seiuibuiar. 

A  hiijjposcd  ca-iir  of  baekwani  disKK-iition  wa.-*  ol>wrved  at  the  }lud.oon 
Street  Hospital  in  IKltO.  The  injury  was  an  ohl  one,  the  patieut 
applying  for  some  other  affection.  The  lesion  was  carefully  cxaminc<j 
by  (wo  nicniberH  of  the  house-Mtnlf,  who  connurre*!  in  tlie  'liaj^iiwis.  lo 
Nov.,  VM)4f  I  saw  n  case  tlnn-  in  which  Ixilh  scaphoiil.s  hail  Invn  jiirtly 
displaced  liackwnrd  at  the  central  end.  There  wa-*  *«>  little  pain  and 
swelling  that  I  doiihti^l  the  re<reut  tranmatie  character  of  tlie  eoudiUoo, 
iMit  the  [Kitieut  inKititetl  that  it  v/as  new  and  (•auMtl  by  forced  palmar 
Rexion.  The  displacement  M'a.s  irreducible  and  the  interference  with 
function  slight.    Ther-rays  confirmed  the  diagni:it<is. 

Anotlier  ciu*c  Iuls  Iktu  n'cttntly  rf|K)rtc<l  by  .S^-n^fchal  * :  thf  injarr 
had  existtnl  fifteen  years,  and  Hexion  and  exti-iision  limilt-<l  ltnl^-hal^. 
The  proximal  cud  of  the  Imjuc  pnijectcd  on  the  dorsum  on  the  inner 
Bidi!  of  the  tendon  of  the  bmg  extcni«)r  of  the  thumb.  Tin*  pm- 
jecting  (wrtion  was  chiseled  away,  with  impmvement  in  fuiK*ti«>n. 
Rie<ll'  ix'ports  a  forward  dislocation  by  a  fall,  enstly  rwluciil  by 
prchiiure. 

A  (rase  of  ilis!r>«»ti<)n  forwanl  of  the  scaphoid  complicating  fraeuire 
of  the  lower  end  of  the  nidius,  in  which  the  Iwiie  was  removed  tlmuiEti 
on  tucioioii,  was  rcpurtcti  by  Cnmenm*  Six  years  later  he''  again 
ri'jiorle*!  the  ca^e,  this  time  as  one  of  dinlocation  of  Ihe  semilunar 
lionc,  but  made  no  mention  nr  cxplnntitl<in  of  the  previouii  slalemrul 
concerning  it,  although  be  described  the  cam:  in  the  aamc  tcnna  w 
before. 


>  Eisnohrodt :   Ueitiw)  zor  Ula.  Cbtr.,  IMH.  vol.  xxx.  pw  I 
'  For  cnrnn  nu'l  rvfffvnwii  mn  Elgrnbradt 
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Bemilunar.'  (Plates  XUFI.  nml  XLVII.)  In  the  last  ft-wyoiirR  the 
r-ravs  inwf  sliowii  tluit  ilislooatiun  of  the  i^eruihiimr  U)ue,  either  alone 
or  in  cumbination  M'ith  Ihirturc  uf  the  r^eaplKuil  ur  with  dibttirlHiiu-e 
uf  the  relulicMiri  uf  other  carpal  honeti,  is  fur  frnni  uneomnmn  and  ts 
ftiHMknd  in  itnliT  of  freqnencv  to  fraetnrt?  of  the  s«iphoi<I. 

The  (lisplaeenieiil  is  always  f«»nvurii  with  mtatinii  on  the  tnuisverse 
axix.  In  Kriehsi-n's  o:ise  <if  nlleji;e(l  haekwarfl  ilislix-ation  the  identity 
of  the  displaotnl  hune  was  not  positively  delermiued.  The  Inine  lies 
l>eiiealh  the  Hexor  tendons  op[iosite  i(H  «iiti>  or  a  litth>  higher  on  the 
ridinH,  and  in  the  extreme  ease.s  it  may  slip  |Miflt  the  tendons  and  make 
the  disKwation  eont|>ound  hy  rupHiiv  id*  the  overlying  skin. 

It  is  hahitiially  pnHltice<^l  liy  dorsal  llexinn  of  the  wrist,  and  while 
the  niiHle  of  priKluelion  is  still  in  dirrpiiif  von  I^e^jserV  explanatinn 
ipp'-ars  to  l»e  the  most  plansi1>le.  He  nc9eril>es  three  stagi's,  Anp|)orted 
by  r-liiiicul  evidence  and  skiagranif  (Fig.  3U)).  In  the  first,  during 
dorwil  flexion,  the  palmar  apex  of  the  Iwno  18  fixed  hy  the  strong 
{t:din:ir  lignments  and  the  dorsal  n[K>x  presse!*  n^inst  the  head  of  the 
<>s  niUKnum  (stape  of  subluxation).  Then  the  dorsal  iifvex  slides  alonjr 
tiie  head  into  the  fpij)  lK*tween  the  seaphoid  and  os  magnum  and  reaejifs 
ihf  pidninr  side  of  the  earjni*  (eomplete  dif-looatiun),  ita  lower  ixineave 
snrfiie<;  dire(*ted  forward  ;  the  iKine  may  He  opposite  it^  normal  {M>?>ilion 
or  higher  up  on  tlie  radius.  Jn  tJie  tliini  stage  the  ntlation  may  tn<Te:ise 
to  180*.  It  is  intereiitinj;  to  note  in  this  connection  that  in  two  of 
Couteaiid's  ra^ea  of  eomponml  distoeation  of  the  wrist  the  st'milntiar 
remained  attache*!  to  the  radins  and  wsui  onee  ac(*oin|>:iined  hy  a  pieit' 
of  the  cuneiform. 

The  eonihination  with  fracture  of  the  scaphoid  is  fretjuent.  The 
proximal  third  of  tlie  senphoid  remains  attaemtl  to  the  semilunar  and 
idiam  In  its  displacttment,  which  do4-?i  not  go  beyond  the  !ie<ond  Binge. 
In  one  of  mycasr^  (PhUe  XLVII.)  thedisptaeemoni  fmm  the  as  mag- 
num wo-S  eomplete,  hut  the  semilunar  couUI  he  t^lrpped  bark  and  forth 
npon  the  radius  with  loud  crepitus.  On  nikening  the  joint  I  fonml  a 
portion  of  the  anterior  capsule  iatcr|H)M?il  betwivn  the  semilunar  and 
radius,  and  although  I  eouid  pn-s»'  it  partly  out  of  the  way  nnil  bring  .he 
fw  nuignum,  sernihinar,  and  nnlius  ap|uirently  into  proper  n>)utinn(«.  they 
would  not  remain  eo.  I  then  R'nuived  the}*eaphoid  fragmiot  rtinl  again 
reduced,  but  the  iiosition  was  still  so  insi-eure,  tiie  st^>niiluu:i.r  slipping 
forward  very  easily,  that  I  removtHl  it  also. 

Pressure  upon  the  tenihins  may  keep  the  lingers  partly  tlexed,  and 
there  may  be  numbness  or  fjain  in  the  distribution  of  the  median  ner\'e. 

■  Tb«  nfrn-ncra  «ro :  Mmixvot.  iiuiKwl  hy  Mnlmiiicnv ;  f-lower  hihI  ltulkt<,  Holnkn't 
Sjrrtnii  of  8urfvry.  Am.  (sl..  vul,  I.  p.  Sfl ;  Crli-liacu,  Ht-lcin"*-  mid  Art  itrSiir«»Ty,  Am.fl., 
IKTt.  v<^l.  I.  i>.  A2\;  Twtfe.  KritUh  HedlcaUourtiftl.  iMtl*.  vol  i.  p.  'SJ^:  Ch^-ulm.  Philwlvl- 
pliU  M<!<)l'»i  TiiOM.  ItCV-Tl.  vol.  i.p.  335;  OruM,  rh[l>Uct|>ltlit  Hotli-jil  Tiin.^,  ]w-l) -SI, 
vol.  xil  |>.  21*0;  Iliichaiuui.  >Mioil  Times «d(I  OuctUi,  1885,  rol.  ).  y.  IIJ:  Fuikik-  iHif 
hebdcMii.  il«  Montiwllicr,  1*4^,  VuI.  ix.  No.  I  ;  AllN-rtiD,  ljt  rruvinne  MHiiiilr,  INh7.  : 
%m\  •  NeconcI  nur^  Id  I.tod  MMical.  Dn-oinlicr  fi.  IMH  ;  lltkniitrr,  I^iii-rl.  July  >>. 
Siiiii«(ti,  New  Yiirk  M«<)ii-al  Joiinml,  Jimiur;  3,  Ir^I.  p.  'JO;  «  mtikx)  ntnn  in  Aiiu-tM  "i 
Mnixfr%.  Mrir<li,  IMh.  |i.  \»Vy:  Itolum,  Ibiil.,  Aiiii'iiBt.  IIM>I,  |>.  JU  :  Kli-li«ii.  An-li  Uit  Mtnl. 
»%  I'hftriii.  Mil.  Iiwct.  No.  :i;  Sirlf.t.  An-h,  ftir  klio  (1>ir..  vul,  Ixlii.  I*«rt  I  :  t  I.r««>r, 
Diiulwtir'  TftlM-lirift  fur  I'liir.,  ITlK,  vol,  livii.  ii.  4W:  Wlllrk.  An-h.  ftir  liliii.  Ihlr. 
ItKW.  tmI.  ilti.  p,  ATS;  WViMlt.  HiiD'h  Mc4).  WiM-hriiMrhriH  1WI,  Nh.  ,'4;  rulmwi  ami 
IThiuw,  AniiRb  of  Hiin:..  Jtini'.  IfKtS  :  HiMf>)irati<)t.  Dvrl.  klin.  Wntlirn«hrl(i,  lUOf.,  p.  9».%: 
Ltllrnlfflil.  Arrh.  fur  kiln.  Ctiir.,  vul    Utii.  |>.  <:tt      Sor  nixt  Kijc«ii)>riMli. 
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The  (lUgiKMiis  ts  made  by  recoguition  of  the  bono  muler  tlie  deMar 
tcnHons  anu  of  the*  gap  oa  the  dnivuui  l>etwti*ii  the  os  mo^niiin  ami 
nidiuH.  ,V.ssociat<*<l  fracture  of  the  Rc;aphoid  U  iii(Ii<*uU'il  hy  rn-piiua 
ami  ItMaliwd  pain.  Fructure  of  the  scaphoid  with  <]iAl'K-:iti(>n  nf  iu 
proximal  fragment,  not  combined  with  uisWatiun  of  the  sctiiUuDar, 
niuy  resemble  the  latter  oloaeJy,  but  is  much  Ipkh  ix)inmuD. 


Flo.  ?1». 


L^: 


A 


1.  -J. 

Tbn^  «Umra  of  (ll»locfttiaa  of  tb«  i 


■nunar   (t. 


In  Bome  uncomplicated  csmea  reduction  has  appurt-uily  heon  a0ect«d 
by  iimntpul:ition,  but  in  a  numlk-r  of  iheni  (('<Klman.  Hild(*t»rajidl) 
later  nxaminatini)  RJiowcd  Uiat  reduction  had  been  incomplete  or  that 
the  displucemvnt  had  recurred.  It  is,  I  think,  evident  tliat  the  i*ur- 
^oi)  (»nnot  be  certain  tliat  he  Iiah  fully  reiJuced  or  tliat  Ihr  Ikhic  will 
remain  in  place,  and  as  removal  of  the  bone  lias  given  as  ^mk)  func- 
tiouai  results  as  reduction  has,  the  surgeon  is  justified,  1  think,  in 
resorting  Ui  removal  at  once.  Nevertheless,  late  removal  seems  to 
pive  «jually  m»d  results.  In  compound  eases  immcdiale  removal  U 
indicate«l,  and  all  agree  upon  itd  propriety  whoi  the  scaphoid  also  u 
broken. 

For  reiliiclion  Codman  i^eeommends  that  the  wrist  should  U*  hyper- 
extended,  the  bone  pushed  into  place  and  held  there  with  Uie  tliunibs 
while  the  wrist  is  flexe«l. 

UncUbnn.  There  are  two  reconled  nt*es.  f)ne  U  ver\-  briefly  n*- 
piirted  by  Ruchnnnn  ' :  a  man  fell  fmni  a  railway  car ;  "  he  wa-  fituinl 
1<>  have  a  Bim|>le  luxation  of  the  unciform  Iwine  anleriorlv>  It  Uiy  jui-t 
iH'ueath  the  xkin,  and  its  pmee^  could  he  distinctly  outlined.  Uecliio- 
tiun  wa-s  effected  by  direct  prcjisure  uii  the  bime  while  the  Imitiero  "f 
llie  hand  were  npproxittmtm."  The  other  in  re|K>rte<l  by  KigvolmMlt. 
He  exeiwd  the  I  Mine ;  ilu'  pmcvss  ha<i  lK»en  bn>hen  <tff. 

Piaiform,     The  pisiform  has  been  reported  dtsloctttcd  in  five  «mm; 

■  KurhnaiiD  ;  I'hiUdclphLk  Modliml  and  SarffinU  Hapaner.  tmi-m^  rtA.  xM.  fk.  4UI. 
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in  two  (Erichscn,  Fcrxwsson')  by  muscular  eflurt ;  io  «ne  (Oms')  by  the 
pressure  of  the  lianJ  U|Hin  a  flat-imn  while  ironing  clothe.-*.  Fn  Krich- 
Hen'a  cniur  the  hoiip  wan  clnuvn  up  the  arni  fur  a  dirttuiiix*  of  nc^arly  an 
inch.  Doubtless  the  ditiploccracnt  was  the  result  of  rupture  of  tlie 
(oiidon  1h>1ow  the  buao. 

Ot  MagDum.  Many  authors  sfwak  of  jmrtinl  fliHlocatinn  of  the  head 
of  the  OS  ni.i^iiiiiu  barkwartl  a.-*  a  not  inir<Hiupnl  acrnlcnt  prn4luceil  by 
piiilongwl,  iM'rha]w  not  violent,  use  of  the  hand,  or  by  a  sudden  effort, 
or  a  fall.  ^lalgtit^ne  ctuKj^ities  the  former  as  patliologioul  dislocalions; 
lliey  are  cimmcterixetl  by  the  up|>earancc  on  the  Imck  of  the  wrist  jtist 
alrave  the  base  of  the  third  nietat'ttrjial  bone  of  a  small,  hard,  round 
lump,  e^peelully  during  {uiiniHr  flection,  wliieh  di^uppear^  more  or  less 
coniplelely  during  dt>rtia]  flexion,  and  can  )4iin]etin)e;>  Im>  tt'ni|K>rariIv 
rwlucwl  by  pressure.     It  ordinarily  causes  little  or  no  disability. 

The  more  distinctly  traumatic  cases  are  thohu  of  Kichemud  (quoted 
by  Cooper')  and  Seeger  ((|Uote4]  by  Tillntanns).  Kicbemnd'?)  patient 
wan  a  woman  who  jrnwped  the  side  of  her  bed  during  |>arturition,  turn- 
ing her  wri-*t  forward,  and  felt  a  sharp  pain  in  the  wrist.  A  fortnight 
later,  a  hard,  eircuniserilted  tumor  wan  touml  at  the  hack  of  the  carpus, 
fornie<l  by  the  head  of  the  os  magnum,  which  was  readily  replaced  by 
making  gentle  pressure  on  it,  and  extending  the  hand.  Kieherand 
hud  seen  another  glniilar  i^ase,  as  had  aUo  ('ho|iart  and  Royer, 

(?o«per*s  patient  wiis  a  young,  muscular  man,  who  had  fallen  upon 
his  hand  in  sueli  a  way  as  to  bring  the  {uilniar  asgHi-t  of  the  fingers 
into  contact  witli  the  forearm.  At  the  iKiint  of  most  pain  wis  a  ntund, 
hard  tumor,  rather  larger  than  a  marl>lc,  which  proauced  a  most  evi- 
dent deformity  on  the  back  of  tlic  wrist  op|H)«itc  tuand  above  the  ba.*w 
of  the  tiiird  metacar[ml.  The  hand  was  slightly  lient,  and  extension 
caused  considerable  pain ;  the  tendon  of  the  extensor  carpi  radialis 
bnvior  was  disiilaeetl  sliglitly  to  the  radial  side ;  the  foivlinger  was 
abducted  from  the  middle  one,  and  any  attempt  to  approximate  them 
gnve  great  pain  at  the  base  of  their  metacarpal  bones;  and  opposite 
the  iKue  of  tlie  middle  one  was  a  depre>vion,  quite  evident  to  both  sight 
nnd  tt)uch.  Ileduction  was  effecteil  by  making  traction  on  the  fore  and 
middle  fingers,  while  preasnrc  was  made  upon  the  as  magnum.  On 
flexing  the  hand  the  deformity  was  n-prnduced  ;  it  was  again  corrected, 
and  the  huntl  phiml  in  spliiiti<. 

8ecger'  saw  in  lfS2M  and  IK:U)  two  coi^es  of  dislocation  of  the  head 
of  the  o9  magnum  backward  caused  in  young  men  by  falls  upon  the 
closed  fist.  Keduf^tion  was  effected  by  traction  an<l  forcible  flexion  of 
the  hand,  in  one  case  easily,  in  the  other  only  after  wveral  attempts. 
The  Imnd  was  kept  in  splints  in  the  extended  position  from  six  to  eight 
weeks,  with  cximpresses  in  front  and  iK-hind.      Recovery  was  complete. 

The  only  case  of  total  dislocation  of  the  bone  of  which  I  know  was 
in  a  patient  who  appliwl  at  the  Hudson  SUvet  Hospital  in  1899 
hecAUsc  of  another  miiirk*.  A  lump  was  noticeil  at  the  Iwick  of  hia 
wrist,  which  he  said  aatc<l  from  an  injury  received  nine  years  before. 
Two  fkiagrankf,  taken  at  the  time  (Plati^  XLIX.),  clearly  slkjw  the 

'  On* :  Uuxc>tte  Mivliiiile.  IfCt^  p.  MS.  ■  Cw^mt  :  Loc.  ril ,  p.  431, 

'HpMfvr:  Mlltbeilabxcii  dcr  Wurtt  antll-  Veroioa,  rol.  i.,  quoin)  l>y  THInisnni. 
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thrre  bones  of  the  first  row  m  plnco  and  iho  projoctinn  of  the  ilUhimlnl 
Ih'Iic  aver  llic  siti'  of  the  on  iiut^iiiim.     There  wiw  no  htss  «f  fiiii(*li"ii. 

Trapezoid.  The  diagnnsiH  of  «li.'ilocarioii  of  th<>  tmprxoiil  luirkwanl 
WHS  made  in  a  cose  reported  l>y  Guy ;'  the  ptilic'iit  wiis  a  in«n,  tliirty- 
two  years  old,  and  the  injury  Mas  ciinsiil  l>y  striking  witli  llw  6^4  in 
play.  *'  At  tlie  Imijm*  of  the  nielarairnai  bone  of  the  index-linpT  wnj«  u 
sliarp,  hard,  sllji^htlv  movable  bunch,  niJHMl  ou(>i|iiartfr  of  an  int'h, 
ami  tender  on  ]>re.'Wiire."  Thfre  wart  no  crepitii!* ;  tlie  ntetai'arjal 
Ijones  were  of  the  .same  length.  It  could  not  lie  reihu-wl.  Two 
months  later  the  deformity  mos  unchan^i,  but  the  liand  Imd  liocomc 
nearly  as  good  as  the  other.    Sheldon'  n'jHirts  an  almost  tdenliiiit  ctb«. 

TnLpenam.  Two  cases  of  di^liH^tion  bnckuanl  of  tlie  irujiejeiuni 
alone  Imve  been  reported  by  Uhdc'  and  von  Mosengeil.* 

IThde'a  [tatieut  was  a  man,  tlnrty-tliree  years  ohJ,  who  had  Im-co 
knocked  down  by  a  wagon.  The  rij;ht  thundi  and  the  repion  of  it-* 
metacariMl  lK>ne  was  bruised,  swollen,  and  painful,  ami  ^at  the 
junction  of  the  first  nietaenr|Nil  and  tni))e;;lutn  an  tiniisiml  mobility 
of  the  latter  bone  was  recogni/jdde,  and  tnsleud  of  the  nc^muil  depres- 
sion between  the  tendons  of  the  extenstir  seoundi  and  extensor  prirai 
iuternoihi  on  extension  of  the  Iminl  there  was  to  W-  seen  a  sntall 
angular  tumor  <*orresi>ondiu{;  to  the  tra|K'y.ium,  which  pnmvled  on 
flexion  of  the  tirst  and  second  metat^irpaU  about  three  and  u  liulf  lii>r* 
above  tlie  level  of  the  back  of  the  hand,  and  di.<uip[R':ired  nn  •itnilifhl 
extension  of  theijc  bones  with  a  enniking^  .siiinid.  Six  months  later  the 
tnipeziuni  was  foimd  to  project  one  ami  a  half  lines  on  the  radial  ;>ide," 

Von  Mosen]L;;eirs  |mtieiit  hu«l  a  deforim-d  hand,  tlie  thitnib  an«l  itn 
melnearfml  bone  luivin^  the  sha|H>  and  jsisition  of  a  6nger ;  the  dts- 
plaoement,  half  a  nentimetre,  was  produced  by  a  blow  reoeivwl  iipoa 
the  palm  of  tJie  hand  :  it  was  Fcduced  by  flexion  and  pres^sure. 

There  is  one  casir  in  the  retwnls  of  the  oiit'iKtlient  demrtineni  of  (he 
Uuflsnii  Strt%t  ITo<!pital.     It  did  nob  oomc  under  my  owiTvatiun,  and 


the  iletails  are  hiekinj^r  in  the  n-port. 

Os  HaKnom  &nd  Trapezoid.  Uhdr '  briefly  d(<serilM*s,  under  the  title 
"  liixatio  o^is  tnnltanguli  minorts  et  osnis  oapitati/'  a  ease  nf  iniuir  l*> 
the  wrist  marked  by  a  projection  on  the  b:iek  of  tbe  luuid,  wiiien  be 
atlributetl  to  the  disptuf^'nieut  of  the  IrajH^zoiil  ami  o*  magnuni.  Tti^ 
injury  wiswiuse*!  by  a  fall  u|)on  the  "anterior  enils  of  the  n>'*i»cair|nl 
bones."  It  does  not  ap{>ear  from  the  description  whether  the  ItuncM 
wen:  thought  to  l>e  dislucattxl  fn>in  the  metacarpals  as  well  as  from  tli« 
flrst  n»w  of  the  (wrpiis.  The  pn>minence  conld  be  rctlucod  by  preitsure, 
and  reappeare*!  on  flexion  of  the  w^risl. 

A  ease  re|»orted  by  Alijuif,  of  Montpellicr,  has  l»en  freiiuently 
f|Uoted  ;  there  wils  miii*.h  displacement  of  the  car]inl  l»ones  rm  the  ni(]ial 
side,  but  not  only  was  its  character  uncertain,  but  in  addition  tl»c  reioua 
had  suflered  from  two  different  accidents,  ono  of  whieJi  was  acnunpa- 
nied  by  great  lat^ration  of  the  soft  parts. 

>  a«r :  BmUia  MnlinJ  mod  Suririral  Juunwl,  IMS.  *aL  Ixxti  |i.  IM.  _ 

■  HbeUon:  Amcrirsti  Journitl  Mnlinkl  brl«iirr,  Jaaaafy.  IflOl. 

■  L'bde:  IteuUcbr  KUuik.  IHSO,  thI.  ii.  i>.  nw. 
*  vtMi  HoMMUvil:  Arcli.  flir  kiln,  (.liinirglv,  lifTl.  «ul.  ili.  p.  7£l 
•UM«:  Locdt. 
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CABFO-METACAAPAL  DISLOCATIONS. 

ive  lM>en  reports]  of  the  isolatoil  disliwation  of  every  one  of 
the  metacarpal  bones  except  tlie  fifth,  and  of  the  combined  di>(locnlJnn 
of  two  or  moiv. 

First  Metacarpal.  r)irth)cationit  of  the  metji(^rp:il  hone  of  the  thumb 
are  the  most  fretiuent  and  importxint ;  almoKt  all  have  tiecn  bork- 
vmn\. 

Verj'  little  is  known  of  tiialocaiiotififonmiil.  Sir  Astloy  OM>|»er* 
says,  **  lu  the  cases  which  1  have  seen  »tf  tliis  aeei<Ient  the  metacarpal 
bone  has  been  thrown  inwani,  between  the  trapezium  and  the  root  of 
tlie  metncaritftl  Iwne  Aupi»ortin|;  the  index-tin^r  ;  it  forms  u  protuber- 
ance toward  tlie  jHihn  ot  the  hand  ;  the  thumb  is  lH>nt  iKtekwanI  and 
amnot  Itc  brought  towani  the  little  tinper."  Hoinsotf^notes  a  referx'uce 
by  Vidal  <le  C'li-ssis  to  a  case  of  incomplete  dislueatiun  forward  which 
he  had  easily  rc<hiccd. 

Albert'  saw  two  caMW  of  inconipU'te  diKlucation  ou/it^jy/;  one  was 
old,  the  other  rea-nt.  In  the  latter  the  injury  wag  priKliiued  in  a  Iriul 
of  strength  by  grasping  hands.  Tlie  displa(%menl  was  ea.sily  nHliieeil, 
but  immediately  recurred.  After  fMbietion  the  thnnih  was  (ixetl  in 
abduction  by  a  silicate  dressing  and  so  maintained  for  six  wccki*. 
Complete  reet)very. 

Dislocations  backward  may  be  complete  nr  incomplete ;  the  former 
are  infrequent,  the  latter  fpute  einiimon.  Of  the  73  ca^e^^  of  metacar|i)d 
dislocation  in  my  Mati.'^tics  (Chapter  XX  VII.)  alniont  all  were  of  this 
l»one  and  of  thia  kind.  The  cauaf  may  be  a  foree<I  flexion  «if  the 
thnnd)  into  the  i>alm  of  the  hand,  or  its  forcetl  movement  in  the  oppf>- 
ftite  diivetion,  or  direct  violence  received  upon  the  thenar  eminence, 
as  in  striking^  u|)on  tlie  han<llc  of  a  chiwl,  or  in  tttriking  a  blow  with 
a  hammer^  or  in  the  bursting;  of  a  gun. 

SiKvimens  of  old  dishx'utinn  have  Ixren  di;*8ecte<l  by  Koncher'anil 
rj*^nn-I^ize  ;'  in  the  former  the  upper  end  of  the  uietnLiirjuiI  lH)ne  was 
di^plaeeil  baokwanl  and  a  little  inward,  and  wa.^  tlrxetl  at  a  ri^ht  an};|p 
to  and  fitted  with  the  tra|>eziinn  ;  in  addition,  the  sei'oml  metiir:ir|>al 
w:ifl  displaced  upwani  alnHit  two  oentinietreft  on  the  back  of  tlie  wrist, 
retaining;  the  insertion  of  the  extensor  enrpi  mtlialis,  and  the  (htrd 
nietiiearjiul  Imd  been  bn>ken  at  itK  miildle.  The  injur\-  was  »nised  by 
tlie  bursliiif;  of  a  gun.  In  (iC-rin-Kftze'fj  ease  the  disptncement  was 
directly  backward,  the  anterior  edge  of  the  base  of  (he  metacarpal  recit- 
ing upon  the  [Hiflterior  edgi!  of  the  inferior  articular  surf'ice  of  tlie 
tT:i]K>ziiim  :  inoomplote  reduction  <H)nld  be  made. 

In  the  incomplete  form  the  posterior  e*Ige  of  the  Iwsc  of  tlie  nieta- 
car|ial  (Mine  can  lie  seen  and  fell  in  the  interval  In'tween  the  tendons  of 
the  extensor  priini  and  extensor  soeiindi  iiiteriuxlii  as  a  huni  lump 
continuous  with  tJie  shaft  of  tiie  bone  and  retlueiblc  by  pressure.  The 
thumb  is  generally  somewhat  flexf>d  toward  the  |KiIni,  but  may  lie 
extended  or  "straight."  Movement  is  limited  ami  |iainfiil,  and  Hex- 
inn  increases  the  apparent  displaccmcut. 

■  ('.oopor:   Lnc.  cit.,  |>.  4tT  *  Alhf^rt:  Cbiniritiu,  vaI.  ii.  p,  415. 

*  Fuuober:  Hull.  <lr  UH<ic.  At)ftU>mi<jur.  IrCiA,  p  fl. 

*  U^a-l£aMi .  Ilull.  dv  1a  Sw.  ADfti«i|iii4iui,i,  ISTtn,  p.  260, 
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In  tbe  complete  fonii  tlie  dunud  pnnnineuoe  ia  morr  tlialioct,  aoil 
roMH  u|H>ii  tfie  1niiH!xiiiin  wliirh  forms  a  n?i*i^»i7Jil»li'  lun)j>  in  lh<'  liall 
of  tht>  iliiiinh.  'I'ne  thumb  is  sliortcned  by  tliu  nscout  (if  tht-  iiieLi- 
ear))al  hone,  iU  fituX  phalanx  Ap|K>aring  in  conttHjucnne  (o  have  poitecMj 
ii|i\vun!  into  tlip  tlienar  muscles,  and  it  ia  usually  flexed  at  tlie  carpo- 
nH'tiK'.'iqnil  joint, 

til  some,  evpn  re<*cnt,  ranes  rediirtion  hns  been  impoa^hle,  but  nfnully 
it  \vAA  been  efTccte*!  without  difficulty  by  traction  on  the  thumb  stm 
diret?t  pressure  furwani  and  duwnwiinl  upon  the  prujeetuig  end  of  thr 
bone^  Early  recurrence  ban  lK»en  iiotnl  in  some  caiieH,  and  in  a  few 
prevention  of  nwmrrence  hns  b(!cn  ilifficult  or  incomplete.  XtofddwJ 
splints  of  leather,  plaster,  or  ^uttu-perelia,  and  pu^telKKinl  or  w<»«xh-n 
«plinLH  witii  conipreaseH  at  tbi*  Iwu'k  of  tbe  jtuut  are  onlinarily  uwtJ,  and 
have  given  satis  the  ti>rj'  results*.  In  one  ca^w  the  only  dn-nsinj;  n.n- 
sistc<l  of  strips  of  adhesive  plaster,  ninuing  from  the  back  of  ibe  for^-unn 
around  the  ball  of  the  llmrab,  and  back  between  it  and  the  indcx-liufrer 
to  tbe  forearm,  so  as  l4i  maintain  tbe  mpml»er  ubtlueteil  and  extewlrd. 

The  n-stttration  of  function  after  retluction  i^  compK-te,  and  even 
when  the  disltn'^ition  has  remaineil  uuredueed  s^ime  j>alient>  have  \h^'V\ 
able  to  make  ^od  iis«  of  the  thumb ;  in  others  the  luovenieut  of 
adduction  and  opfMsilion  has  been  much  restricted, 

Tbe  second  metacarpal  has  iHsen  re{H>rted  dislocated  forwanl  in  twti 
casefl  and  backward  in  six  cases;  in  one  of  the  latter  tiw^ther  with 
dislocation  of  the  first,  and  in  another  with  dislocation  of  tbe  third. 
An  adililiiinal  ejise,  o1)6ervf><l  by  himself,  Is  mentionetl  by  Denuinpiar/ 
in  which  the  Hrsl  and  second  were  together  dtslocatc«l,  but  tl»e  diripction 
is  not  sljited.  and  no  details  arc  ^iven. 

The  forward  eases  are  thotw  of  Boui^t  (quoted  by  Malpiij^riie)  and 
Marsh  (quoted  by  Hamilton).  In  Bourget's,  the  canw  was  excessive 
procure  on  tlie  up{>cr  |iosterior  |Kirt  of  the  bone  ;  in  Marsh's,  it  was 
an  oblitpie  blow  with  a  liaminer  on  tbe  Ixick  of  the  i-lenrbtnl  band.  In 
both  cases  the  proxiiual  end  of  tlic  bone  could  be  felt  in  tlie  |ialDi,  oidI 
a  correspondinir  depre^sitm  on  the  tnurk  ;  in  the  fnnner  case  tlie  lower 
end  of  the  bone  was  inclined  forwanl,  and  the  fineer  app«'arc<l  shon- 
ened  nearly  one-fourth  of  an  inch.  Both  were  easily  rcflui-^  by  trac- 
tion on  the  linp^T  and  presi^urc  on  tbe  end  of  the  lM>ne. 

The  uncomplicated  backward  casefi  atv  thn»e  of  Hamilton,'  Hum- 
bert,'and  Lyman*;  the  former  was  causc<l  in  a  woman,  twenty-ei^bt 
years  old,  by  a  fall  upon  tlic  closed  hand.  Ueiluction  was  easily 
eOecled.  UumlKft's  {latient  was  a  roan  thirty  years  old,  who  wai 
kicked  by  a  borse  upon  the  hand  that  held  the  rems.  the  bhiw  falling 
on  the  back  of  the  lower  end  of  the  secoml  metai«r|>al  Ume  am)  the 
adjoining  phalanx ;  the  upper  end  of  the  bone  could  be  frit  as  a  luud, 
circumscnbed  prominence  on  the  back  of  the  liand.  and  the  finpT, 
measured  by  tlie  adjoining  one,  appeared  five  millimetres  short.  M»> 
duction  was  made  by  traction  anu  direct  pressure  downward  and  fur- 
wani.    Lyman  had  to  incise  and  pry  the  bone  into  place. 


<  IletDkRifujr :  Boll,  de  U  8ori£t«  dr  C!htroiTt».  IWl.  ml.  U.  p.  17L 

>  UUDillon  .  Xjoc.  Hi.,  p.  "m.         *  Humlxn :  Unluii  HMlail«,  \dt»,  vol.  v.  f.  S87. 

*  Ljmui:  Annali  of  Surf.,  Juiw,  1906. 
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Tlip  cnflo  in  which  the  dislocation  wiu*  a.swx'tnl(H]  with  tlint  nf  the 
firnt  inelnrar|ial  is  that  iif  Fonrhrr,  nn'iitionp*!  almvp. 

Tn  two  coM'H  seen  hv  Ilaniillon  there  was  inromplote (li<ilocation  lack- 
ward  of  the  upper  end  of  the  second  and  third  metacarpaU,  eau«Ml  hy 
HtrikinfT  :i  hinw  with  tlie  Htit ;  in  tmth  au^vs  the  diHlocntion  waAold,and 
had  ppfsistoil  in  spit^  of  attempts  to  maintain  rc*hiction. 

Third  Metacarpal.  In  addition  tnlhefie  twocaaeB,  in  which  thr  injury 
WHS  nssiM-int<^l  with  disliiaition  of  the  seoond  inetacurjvil.  dit^lorutirtn 
hiK'kwdrd  uf  the  third  metacarpal  liaA  l>een  reported  by  Illnndin*  and 
Roux.*  BlandinV  patient  fell,  while  hohh'n;r  a  mil  of  paper,  and 
struck  his  hand  against  a  post;  the  lilow  wa^  t^light,  ami  citused  no 
{»Bin  at  the  time,  but  the  middle  finger  pi-omiftly  becume  jK>werli'S», 
anil  the  hand  numb  and  i^wnllen.  There  w  as  a  lint>ar  tran!*verhe  pci'liy- 
mwis  at  the  bark  of  the  first  phalanx  of  the  middle  finger,  clo^e  hy 
the  metacarpal  joint,  and,  on  movement,  a  crackling  that  re«eDibled 
crepitus.  No  other  symptoms  are  meutioued.  Hlandin  made  the  diag- 
noKiH  of  ^'duifttaHi.t  or  inrtmiplete  ilir'hKation  "  nf  the  thin!  metacariial 
bone,  hut  cithers  «ho  saw  the  case  thought  the  Iwine  was  broken.  The 
title  of  the  rt'iKtrt  of  the  ca.se  is  **  inconiplele  dislocation  U])wanl." 

Koux's  patient  had  Ijeen  injunxl  in  a  mine  exphi^ion ;  a  hard,  cir- 
cumscribed, subcutaneous  tumor  could  \je  seen  and  felt  on  the  liaek  of 
tlie  wrist,  continuous  and  moving  with  the  thinl  metacarjial ;  the  middle 
finger  was  shortene*!.  The  dirtloration  wns  re«luce<l  by  direct  prr^^^ure, 
but  apjx-ars  to  have  recurred,  for  at  the  aulo|fsy  tlie  liase  of  the  bone 
wa^  found  resting  on  the  back  of  the  os  niiignum ;  the  second  meta- 
carpal was  broken. 

Fonrtb  Metacarpal.  An  incomplete  liackward  dislocation  of  the 
fourth  metaoarjud  was  re|>orted  by  Maurice.^  It  was  causeti  by  the 
premature  explosion  of  a  cartridge  which  the  jmlient  was  ]mtting 
mio  a  <,'has»epot  gun  ;  the  plunger  was  driven  bnekwartl  against  the 
[uilni  of  the  hand.  Then!  was  a  pniminence  half  a  centimetre  high 
on  the  back  of  the  hand,  corrcs|H>nding  to  thf  upj^er  end  of  the  fourth 
metacarjial.     JU-duction  was  easy,  and  recoverv  prompt. 

The  four  inner  metacarpal  bones  (II.,  III.,  I V.,  V.)  have  been  simnl- 
taneously  displactxl  in  four  cases,  Vigouroux,'  Hamilton,' Tillaux,' and 
nni*  of  my  uwn  ;  in  the  first  and  fecund  the  dislocation  wns  backward, 
in  the  others  forwanl. 

Vig«uirotix'R  potient  was  injure<l,  when  eighteen  years  old,  by  the 
explusion  of  a  pistol  which  he  held  in  his  left  hand.  At  his  death,  at 
the  agt>  nf  nixty-two  yearn,  there  wa»  found  a  complete  dishx^tion 
hackwartl  nf  the  Inst  four  metacaqwl  iMme.-* ;  the*ie  bones  were  flexed 
forwan!  and  the  proximal  phalanx  of  each  of  the  la*t  three  fingers  wns 
incompletely  disloratwl  Irarkwanl.  The  indcx-fingi-r  and  the  lower 
part  of  its  metacarpal  bone  were  locking.  .All  the  j(»int.s  of  the  carpns^ 
incluiling  that  of  the  tni^x'xitmi  and  first  nieiacarjul,  were  normal. 

Hamilton's  iKitient  was  stnick  bva  bullet  which  entered  at  the  ul 


diiar 


<  Blaiidm :  (Imwttr  Am  RApitMi.  1iM4,  |>  VKt 

*  Rout :  I'ntMi  MMiralr.  I»M,  b.  SS4.  *  Meaner  ■  OuftUi  MMioIe,  IMR,  p.SSt- 

*  VfitoanHix  :  Ball,  dc  la  .SodM«  ABiM«cniqu«,  |hM.  p.  lA, 

*  flamiltvn  :  I»c.  rli ,  r.  724. 

■  TillMix  :  Bull,  de  U  Koclit^  4«  Cbimn^e.  leRTi,  p.  4I&, 
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side  of  the  hand  and  crossed  the  back  of  tlie  wrist  hetwwn  the  liist  niw 
()f  rurjBiI  Ikhk's  and  the  skin.  When  seen  by  Hamilton  hvc  rvan-  later 
*'  the  di.=nin<?pmfnt  (hackwani)  was  vt-rv  ciinspiruoiis  ;  no  fragiiiciib'  *f( 
hone  had  ever  escaped.  The  movements  of  all  the  fingers,  except  the 
index-  and  little  fiugors,  were  unlntpaired/' 

Tillaux'a  patient,  whuni  I  tsaw  when  he  wa8  admitteil  tu  the  I^nrilMiii^ 
iftrc  ILispital,  was  twenty  years  old ;  twelve  days  Wfore  iiilnii.-*i"»n  hi-  hail 
fallen  hackwani  fr*>ni  a  wniddw,  almut  ten  feet,  striking  ujmhi  tin-  Imi-k 
of  hi.s  flexed  hand.  The  ham!  wjis  flexeil  on  tlie  wrint  anil  eouhl  uoc 
be  actively  cxtende<l.  Titere  was  a  donsil  depression  ei»rrejit[»<»nding 
tu  the  Hue  of  junction  of  the  cftipal  and  mctae-arpcd  bones,  Aturjily 
limited  above  by  a  trantiveree  prominence  which  was  evidently  formed 
by  the  seet>nil  row  of  the  carpus,  an»l  on  tlie  ]>alniar  tiurfaee  at  the 
.same  level  the  ball  of  the  hand  waa  more  prominent  than  nxual.  The 
relations  of  the  first  nietacarpul  with  the  tru{H:/.iiiin  were  nnehan]^-<l. 
MiHlemt^'  traction  witli  direct  pressure  forwani  reijiiced  the  displaeiv 
nicnt  with  a  click,  and  by  making  pressure  in  the  oppop.ilo  din^-tion  it 
was  a^in  produced.  Al'ler  a  second  reduction  the  limb  wa&  imniobti- 
iKcd  for  a  fortnight.     C'omplete  rwMvrry. 

My  patient  was  a  lad  fifteen  years  ohl  who  was  admitted  to  the  Pr»- 
bytei-ian  Hospital  in  January,  1H87,  alter  having  fallen  down  un  eleva- 
tor shan,  a  ilii4ta»c[>of  abtiut  forty  feet,  ami  received,  witli  other  injuries, 
a  dislocation  of  the  left  carpo-mctecarpal  joints-  When  I  first  mw  the 
patient,  three  weeks  later,  the  last-namwi  injury  had  not  been  reeoc- 
uizeil.     The  liatid  wiu  then  in  almimt  eomplete  extension  on  tJie  wrut 

d  ix'^npying  a  plane  somewhat  aultTior  t"j  that  of  the  wri-^t  and  fiirr- 
rm.  The  I»a<!k  of  the  wrist  fornml  a  n>iinde<]  resistant  pDniininii*, 
continuous  aliove  with  the  Imt^k  of  the  radiiui  and  ulna  and  terminating 
below  in  a  sharj),  well-detined,  transverse  ridge,  which  extemUti  com- 
pletely across  friMU  the  fifth  to  the  .second  nictacarjul  an<l  cur>'e<l  up- 
ward on  the  outer  .sidi*  towanl  the  styloid  pnNU'Ss  of  the  nidiu?<.  The 
finjfer,  passed  upward  along  the  Ixick  of  the  metacaqms,  waa  arreistMl 
by  this  ridjj:e,  which  apiM-ared  t*>  Iw  alnatt  one-<ptrtrter  of  nn  inch  hitfh 
and  oorrw»i«mded  to  the  line  of  the  cftrpo-mctaeariml  joints.  The  firvt 
row  of  carpal  bones  was  in  normal  relatione  with  the  forvarm  and  with 
most  of  the  Aooond  row,  but  the  relations  of  the  trapezium  coid<l  not  be 
clearly  made  out.  I  was  nmler  (he  iinpn>ssion  that  it  was  dtsplaM!*! 
eomewlmt  forward  fn>m  the  scaphoid  ;  it  had  pn*ser\-iHl  its  ndationi 
Willi  the  flr^t  tnetacariHil  bone.  The  Imll  of  the  hantl  wils  al)nnrmal1r 
pp>mtnent,  and  (he  antem-pnttterior  <liainetcr  of  the  wrist  uppenivd 
tlier»*bj-  increa.'*«l ;  the  transverse  diameter  mtos  nnclLini^Hl. 

The  deformity  was  easily  n!duceil  by  tmrtion  aiul  dini-i  pnw«niv. 
but  Inimi-«liately  rc<'urred  when  the  pressun'  was  n>iiioved.     I  n 

was  inaiiitaiiKHi  for  ten  days  by  keeping  tlie  limb  in  a  nlo.-^t.  i 
dressing;  on  removal  of  the  dressing  tlie  deformity  <lia  not  rw-nr.  (tut 
a  few  hours  later  the  |ialient  repniduc«>d  it  while  ex|irrtmeutin);:;  to 
aMx*rtflin  if  the  reduction  was  permanent.  It  wa.-*  a^in  rudiiml,  and 
the  limb  drc*s<^1  as  before.  Three  wcckH  later  the  nnluetion  «««t  com- 
plete and  jiermiment  exwpt  for  .*iomc  priyection  forward  of  the  Ant 
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mctacarpftl  and  tTBpezium,  and  the  wrist  and  the  fingers  had  regained 
their  mobility. 

Diilocatloii  of  All  nve  Metacirpals.  Poulet '  reported  a  case  of  incom- 
plete dislocation  forward  of  all  five  metacaipal  oones ;  the  injury  was 
caused  by  a  fall  from  a  horse  and  was  associated  with  a  wound  of  the 
skin  on  the  ball  of  the  hand  and  slight  chipping  of  the  anterior  edf^ 
of  the  oarpd  bones.  The  swelling  and  the  inflammatoty  reaction  were 
so  great  that  an  examination  was  not  made  until  afler  the  lapse  of  a 
month.  There  was  then  found  on  the  back  of  the  hand  a  projection 
formed  mainly  by  the  oe  magnum,  and  below  it  a  depression  extending 
from  the  trapezium  to  the  unciform.  On  the  palmar  surface  the  halt 
of  the  hand  projected  forward,  the  palmar  fold  was  efl&ced,  and  a  deep, 
ill-defined  bony  prominence  could  be  felt.  The  interdigital  spaces  were 
two  centimetres  nearer  the  styloid  processes  than  on  the  other  hand. 
Partial  reduction  and  restoration  of  mobility  were  obtained. 

Erichsen  gives  a  woodout  and  description  of  a  plaster  cast  in  the 
University  Coll^  Museum,  London,  taken  from  a  patient  in  whom 
he  thinks  this  dislocation  must  have  existed ;  and  Rivmgton  '  reported 
the  case  of  a  patient  who  had  been  run  over  by  a  wagon  and  had  sus- 
tained a  compound  dislocation  forward  of  all  the  metacarpal  bones, 
the  base  of  the  third  projecting  through  a  transverse  wound  near  the 
centre  of  the  palm  ;  the  first  phalanx  of  the  thumb  u'as  also  dislocated, 
and  the  index-finger  so  injured  that  its  amputation  was  necessary. 
The  base  of  the  third  metacarpal  was  excised  and  the  dislocation 
centre  of  the  palm  ;  this  was  excised  and  the  dislocation  reduced.  After 
dangerous  suppuration  and  high  fever  the  patient  recovered  with  a 
fairly  useful  hand. 

>  Poulet :  Bull,  de  U  Soc.  de  Chir.,  1884,  p.  902. 

>  BiTington :  Lwioet,  1873,  voL  i.  p.  270. 


CHAPTER    XLIX. 

DISLOCATIONS  OF  THE  THUMB  AND  FINGERfi. 

Proxiniml  Plialuix    of  Tbumb— of   the    FioKor*— Middle    Fbalaop*— Dirtal 

Phalangefi. 

Thk  tables  in  Chapter  XXVII.  sliuw  tliat  nietacarjKHphalaiigcml 
dislocations  of  the  thumb  ami  fiiigeni  anil  dislorationa  of  the  plialangra 
in  combine<l  hospital  and  polyclinic  aerviccs  amount  to  noarlv  25  per 
<H?nt.  of  all  dislooitiuns.  Of  the  metacurpo-plialaugeul  dialucfttiociB 
those  of  the  tliumb  are  much  the  mrnst  numerous. 


DISLOCATIONS  OF  THE   PROXIMAL  PHALANX  OP  THE  THTTMB. 

These  disloontions  are  not  only  the  mo«t  frenuent  of  tboee  involving 
the  phalanges,  but  they  also  derive  a  simcial  interest  from  Ihf  fn-^ 
quc'n<;y  wilti  wliidi  tlic  mluctiou  has  bccu  foumi  t<>  be  very  dilVicult 
or  has  entirely  failwl.  The  cjuise  of  this  difficulty  has  Im^ch  tlw  sub- 
ject of  much  study  and  experiment  upon  the  cadaver  during  the  1a.«i 
hundred  years,  which  may  be  aaid  to  have  culminated  iu  an  elnlto- 
rate  paper  read  by  Farabeuf '  before  the  Soci^tfi  de  f 'hinir^ie  of  WtU 
in  1875.  in  which  the  anatomy  of  the  joint  was  described  with  luuoh 
delflil.  'I'his  df-ncription  anil  his  explanation  of  the  e:iuse  »d'  the  difli- 
rulty  have  Xhhui  generally  copiiMl  and  anc«?pie<l  by  writers  in  (Jeniany 
and  France.  The  experience  I  have  gained  in  arthrotom!^'?t  indicate* 
that  he  eomewhat  uvercstimat^Kl  tlie  important!  of  the  semmoid  bones 
iti  opposing  reduction. 

Anatomy.  The  head  of  the  metacarpal  Ixine  pnijertt«  on  its  |«lmar 
asprrt  in  the  form  of  a  well-nmnded  tubercle  or  condyle  cvvcrwl  with 
cartilage,  and  more  prominent  on  Its  out«.'r  tlian  on  itM  inner  adv. 
The  lipimentit  of  the  joint  here  coni^med  are  the  two  hitend  and  tb« 
Ktning  anterior  or  glenoid ;  the  latter  is  oontinuons  on  either  aide  with 
the  otherH  and  is  stiffened  by  the  development  n*ithin  it  of  (he  twt»  wsa- 
niotd  Ihjucs  Iwlonging  to  the  pliort  muscles  altachetl  U>  th«-  Imm*  of  th« 
phalanx.  The  tendon  of  the  flexor  longus  |w!licis  Ucj*  nearer  the  innt-r 
than  the  outer  side  ;  it  is  lodged  at  its  lower  end  in  a  firm  »b(rath,  which 
extends  upward  to,  and  is  connected  with,  the  glenoid  llgaineuL 

The  short  mustTh's  and  their  attuchmentA  are  made  ten;^  hv  ahtlnrt* 
ing  tlie  thumb,  and  are  relaxed  by  prv^^ing  the  metacarpal  iMine  intJi 
the  palm  of  the  liand.  The  long  Hcxor  and  the  extensors  art-  rchixetl 
by  inclination  of  the  hand  t4>war<l  the  mdial  i«i<le.  Cuuftefjnenily.  to 
relax  a-s  much  iis  possible  the  various  mu^lc!)  dttarhctl  in  tlie  thuinl-. 
the  hantl  should  be  held  in  straight  exten^iim  an<l  alight  abductiuu, 
and  the  thumb  should  be  pre>wed  into  the  jNilm,  adiluctioo. 
■  Fanbcuf :  BuU.  d«  U  Soct6t4  d«  Chirurf («,  IBM,  f.  SL 
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The  dislocation  may  be  backward,  forward,  or  to  Uie  inner  side; 
ooinplvtc  or  iucomplctc. 


Backward  Dislocations. 

Tliis  is  tlte  iao6t  frequent  furm,  and  the  one  in  which  reduction  of 
the  di-ilocaiion  is  often  difficult. 

The  comnioD  cau»c  is  exagec rated  dori^al  flexion  of  the  first  phahinx. 
When  the  normal  limit  of  the  movement  in  reaclietl  the  anterior  liga- 
ment ia  put  upon  the  stretch  and,  the  movement  Iwing  continuefl,  3'ields 
at  its  attachment  to  the  mctacar]»al  l>r>nc,  so  that  the  anterior  ligament 
accompanies  the  phalanx  in  its  muvemeut. 


Fio.  32a 


Fie.  331. 


\ 


\ 


Ineompltlv  duloc«U<jii  of  tli«  tbumb. 


Incoinidcu  dUloouioo.    (?AftABicr.] 


(I.  Incomplete  Form.  If  thia  movement  ia  not  carried  further  than 
to  the  jKiHititrn  shown  in  Fig.  .320  the  articular  end  of  the  phalanx  rest« 
against  tlio  pnt^teriiir  margin  of  the  head  of  the  metacarpal  hone,  and 
Is  maintained  in  this  position  by  the  tension  of  tlie  p<.»rtiun8  of  the 
adducl<ir  and  abductor  muscles  which  are  attache<l  atrertly  to  the 
pluilanx,  for  their  line  of  traction  is  now  p<istenor  to  and  above  the 
new  centre  of  motion.  The  attitude  of  the  member  is  representeil  in 
Fip.  321. 

This  incomplete  form  is  tlie  one  which  many  i>er)ple,  especially  the 
VonnjT,  can  voluntarily  pniduce  by  contracting  the  extensor  mUMcIcj*. 
The  anterior  tig:inient  and  the  !***(iamoid  lH)ne^  rest  like  an  apron 
a^fninst  the  nntero-iuferior  articular  wirfiire  of  the  metacnrpnl  Ikiuc, 
and  the  diHloraitiuu  eau  be  readily  retlured  by  niodemte  traction  uj»«>n 
tlip  phalanx  and  flexion. 

b.  Complete  Form.  If,  however,  the  movement  U  carrinl  further, 
the  phalanx  entirely  leaves  the  articular  surface  of  the  Dietiicar|ial 
bone,  and  moven  upwani  on  its  dorsum,  being  followed  hv  the  anterior 
ligament  and  the  scjyiniold  Ikuics  (Figs.  .122  and  323).  The  external  lat- 
eral ligament  m  torn,  and  usually  the  internal  one  also  ;  the  tendon  of  the 
;xor  longus  |)ollins  may  remain  in  po-'^ition,  ami  be  tightly  i<tretrhed 

118H  the  articular  fece  of  the  metacarpal  Iwne,  as  has  been  seen  in 
ome  coui|M)tmd  di^localioutt  (r.  tf.,  Ksmarch  '),  or,  and  much  niopc  com- 
monly, it  accnui[i:m)es  the  inner  tuesainoid  bone  to  (he  inner  side  of  the 

'  £amarvli :   Brrliti-  klia,  WochvuMlirtft,  1876,  p.  6S9,  flnl  a«a«, 
4$ 
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metucar|ial ;  otxasionally  it  posses  to  the  outer  Hide  of  the  raelacupttl 
l»one,  neeoinpaiiyiii^  tht*  extenml  sesanifti*),  but  pn)l>ahly  it  does  so  onir 
when,  in  thu  pru<hiotion  of  the  dislocntiun,  the  thumb  ia  hent  to  tlie 
oiit«r  Hide  OA  well  ok  Imckward.     The  head  of  the  metacarpal  buue 


Fio.  322. 


/ 


m 


pnijcets  thrrmph  llio  rent  in  ihe  oip.snic,  :iiid  the  tcndoiiMif 'I 
(or,  alHliictor,  and  the  two  portions  of  the  flexor  hrevis  n-^t  .  ;j  is 

sides.     The  phalanx  standi  erect  upon  the  dorsum  of  the  ntctuctirpal 
biine,  Iteing  held  there  by  the  tension  of  the  uUhiutur  ami  adductor. 


Km.  SS3. 


Fill.  3'_U. 


^ 


XM 


\i 


y. 


fMin|>l«  coniplcta  dlslocittiun.  liclit 
thitinli.  Tlif  1(111]:  flcKor  i«-n')<in  I*  flti- 
t<l>o(^  lu  ihv  Inner  slile.    (F*«AnKi)r.> 


Sim|>limtnp]cl*il)>'1nv«|bm.    (rAUMTp) 


The  dislocfltion  ta  sometimes  made  eim]|Hiniid  by  the  ruplurw  i»f  the 
%**({  {Hirt.H  on  the  palninr  sHfiect  of  the  jouil. 

Thi'  HpiHiinuMv  c»f  the  nit  intter  is  rliiiniru-risiie  i  Fip.  32-4  and  llair 
L.).  The  j>hulanx  i»  thrown  hnck  vertically  iipou  the  mutacmrpfli  boor, 
and  the  latter  U  adducted^  the   thenar  emiueucv  \x\t\^  conae^uentlv 


PLATE  L. 


Fresh  Dorsal  Dislocation  or  the  Thumb. 


DtSLOCATtOyS  OF  TUB  THUMB  AND  FISGERS. 


707 


incraueil  in  ti)U'kiK*R8  ami  diminUliod  in  brcadtii.  The  head  of  the  meta- 
carpfll  bone  projeot^  in  front  an  a  round,  smooth  pruniiiiencc  close  under 
llic  ttkin,  over  whicii  the  tendon  nf  the  long  fli'xur  tnny  perliapi8  be  felt. 
The  nlialanx  is  oniie  movable  from  i^ide  to  side,  and  not  be  rotated  ;  it 
oan  nlsohctnrniNldnwnsoas  to  l>e  tiarallcl  with  themetucurpal  bone,  hnt 
this  movement  lihuuld  l>e  avoid(?d  le.'^t  it  pnHlui%  ihiM-uudilion  to  wliieh 
Fandiciif  pave  the  name  of  co»/i/*/rx  /onii,  the  essi-ntial  featiin>  of  «  hirh 
he  thought  to  be  tlie  inter]togiti(tn  of  the  isci^amuid  Uniei^  l»et%M>en  the 
phalanx  and  mel:icar[i4il,  an<l  which  pre.>4ent.s  gn-»t  dtfticnity  of  nslue- 
tion.  The  cuti!W!  of  this  difHcnIly,  in  all  the  cai*cs  in  which  1  have 
vxfHJMxl  tlie  joint,  ha^  l)eeu  tliu  tiirn  eilgc  of  the  anterior  ligament 
elo><dv  drawn  across  the  Iwiek  of  the  metacarpal  behind  il^  hcail,  and 
a  slight  nicking  of  that  edge  made  nnluction  easy.  Il  is  believed  that 
flexion  of  the  dislocated  ulmlaux  tends  tn  protluoe  this  engagement  of 
tlic  cap6ulc,  but  J  know  tiiat  it  can  take  place  without  that  aid. 

Flo.  325. 


Pcw&|4«x  dldorMllon  of  ttte  tltumb ;  f'Utcr  stde.    The  hOAk  kIks  the  pvrlostcftl  conttouBtlcm  (if 

Treatment.  The  attitntle  of  the  Uiiimb  is  nmintAincd  by  the  tension 
of  the  short  muscles  attached  to  it,  and  all  tKit  is  necessary  ttt  over- 
oiime  that  oppiMtlion  is  to  relax  the  mnsi-k*  by  tires-sing  the  melacai^ 
|i:d  Ixjne  toward  the  |ttiln> ;  then  nMbieliim  U  made,  wliile  maintaining 
the  phalanx  in  rectangular  dorsal  flexion,  hv  pressing  its  base  down- 
ward toward  the  end  of  t\»'.  nietac:ir|i:d  :inJ  flexing  when  the  i»p,)|ht 
level  in  re.iclicd.  If  the  t(»m  anterior  ligtiment  Imx  not  taught  (H'hind 
the  head,  a**  just  de^icnbcd,  it  will  I»e  pnshctl  before  the  Iwise  of  the 
pimlanx  uud  the  latter  will  turn  ]m»t  the  head  of  the  metaear{>al  in 
flexion  .if*  whir  as  it  derwvnds  far  enough. 

If,  on  the  other  hand,  the  ligament  has  caught  al»ovo  the  head  it 
iKininuTS  a  .'mtious  ot)st:ielc;  it  niav  s<»nielinie!4  l)e  freed  Ifv  rotating  the 

ttlmlanx  while  pressing  it  downward  as  just  deticiibwl,  and  the  Ixme 
\aa  .sometimes  been  got  into  place  by  forcible  tractiim  in  stniight 
exten-^ttm.  The  latter  is  pn>liably  onlv  accomplishes]  after  the  trac- 
tion lias  torn  the  attaehinentfl  snftieiently  to  permit  the  phalanx  t^>  Ihj 
(Iriwu  oiiile  away  front  the  nu-tar.ir|ial.  an<l  1  think  the  plan  i.^  dis- 
tinctly mferior  In  an  u]K'n  artlirotoniy. 

In  rtHliietion  by  nrthrntoniy  the  incision  is  made  lorigilndinally 
along  the  pntjection  of  the  hi-ad  of  the  melacjirpnl ;  n>.  soon  a**  this  is 
exiMtsinl  the  sides  of  the  inrit^tuti  are  drawn  ajxirt  and  the  (urn  eilge  of 
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the  ligament,  which  can  be  distioctly  seen  above  il  aoni&whtft  m  aa 
Fit;.  '^26,  in  nicked  at  its  wmtn! ;  tlie  dislocation  is  then  Ki-iU*  n<(lDral.' 
I  pivsiimo  the  nickinj;  might  be  done  without  a  lon^  tnei^i■Ml,  hr  pm^ 
iiijf  in  a.  tcuutome.  In  some  cases  it  lias  been  Hufticicnt  to  lift  ibf  l'«g 
flexor  tendon  :in>uii(l  to  tlie  fruut  fruni  the  ^ide  of  the  hntd,  whic^,  I 
pre«nme,  in  effieient  berause  tlie  tendon  is  attaeliod  to  Uie  caihuile  aiHl 
briu^  it  witlt  it  lu  tiie  ninvemenL 


The  prognortis  in  the  past  hsM  not  been  favorable.     Polaillon.' 


arai- 


Ivziug  58  eaues,  found  tfiut  reduction  had  failed  in  11  and  had  Inwa 
effeeLeil  f>nly  iit\er  nunienm^  and  pml()n^:cd  attempts  in  1>J  ;  in  8  the 
ditilucation  was  uorapiiiind,  and  in  li  of  thet«  tlie  head  uf  thu  tat*Ui(ar> 


Fia.S2a. 


T    \ 


A 


!; 


Complex  ainlocfttloo.    (PuuBtUPJ 

jpUt  bone  waH  exeiHetl.  In  one  caw*  (Bnimfiehl^  nearly  a  linndi 
yeBTB  a^j,  sueh  violent  traction  vraa  niiule  (hat  the  tenitiiud  pimlaax 
w:w  torn  ofl";  the  case  liujt  been  perxi-stently  qnoletl  as  a  uaminff  cvtt 
aimre,  but  if  it  is  n'tiienilM>retl  tluit  traction  tt>  eji|KKMalIv  ill-nthiplrd  to 
eflfecl  retliiction  in  difficult  casett  the  wuiiiiuj;  will  nut  U-  lon^-r  nnilrd. 
In  iitticr  tiiM'H  the  thundi  has  become  gnii^n^nona  in  eon.H4.*<jucnoc  itf 
the  violence  inflicted  uiK»n  it  by  the  traction. 

Ill  tfic  e&^ti  In  which  the  dislocation  has  been  left  nnrtihuTiI  and 
the  phalanx  luis  been  lowered  to  a  poRitinn  in  whii^li  it  irt  pandlel  with 
the  iiietaearpal  bone,  the  usefulness  of  the  memlxr  ha«  Imvii  in  grvat 
pait  restored,  although,  of  course,  the  defomiity  {>erKifited  and  the  joint 
wiLi  iininovable. 

Forward  Dislocations. 

These  di.sliH':ilinns,  much  rarer  tlmn  tlie  prec*e<linp  and  Ic3«  dtdirnlt 
to  n'<lu4i',  re-dilt  usually  from  a  fall  or  blow  ujwu  the  Iwek  of  th« 
flexed  phalanx — that  is,  by  exag]i^mt4!d  palmar  flexion,  but  in  at  ItiHt 
one  cai*e  (I^tnibanl)  frr)ni  exnjrporate<l  donsal  flexion  pnwiniably  eom- 
bine«l  with  direct  impuUion  of  the  phalanx  towani  tlie  |Kilm  ;  aiH'«-»rd- 
iuK  to  Knucart's*  experimenl.'*  doD<al  flexion  neede<l  to  1m!  (ii>ml>iiied 

lire  the  internal  lateral  li^aiuenL 


ing  lo  mucaris  ■  expe 

with  foreeil  alxbiction  in  order  to  rii 


pt. 


■  minuKMi :  Now  Ynrk  Mrdlml  Joarnal.  Hftroli.  90^  IWB. 
MMUllInn:  IKtTt   KncyrlojiMhiBe  <l>»  He  KM- art.  TMflt. 
*  Puurart :  Tb«w  do  l-ftrii.  lifTd.  No.  ISO,  qootod  hf  PolaMt 
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Pathology.  Tlu-  intliolog)'  has  been  shown  hy  six  autoptucs,  Woocl/ 
Meschedf,*  Koiicarl,  two  oupa^  Eve/  aod  one  of  my  own  uot  befiire 
retmrtwl.  In  two  of  thew  (Foucart,  Kve)  the  injury  waa  recent;  in 
Mi-^hLil^>*ti  it  hud  lostctl  furty-^ight  days;  and  in  FouoartV  aeoond 
cose,  in  Evo's,  an<}  in  mine  it  was  of  lon^  standing.  'Hie  re4-cnt  caf«ri 
sltoM-,  an  16  also  found  in  i>xperiiuent»  upon  tlie  cadaver,  that  the  poH- 
terior  and  lateral  parts  of  tlie  capsule  are  torn,  iurlmling  the  lateral 
li^ament^t,  hut  that  tlie  connection  between  one  or  lioih  seiunioid  bones 
and  the  metacarpal  bone  may  persist.  'J'he  exteohor  tendons  may  Im; 
BtretfJHii  directly  over  the  projecting  hewl  of  the  metaiiirjtal  Ume  or 
tU'v  may  be  deviated  to  either  side  ;  in  my  ease  the  tendon  of  the 
extentk^r  primi  interuodii  appeared  to  have  l>eeii  delael^'il  and  ix>tnu'ti>il. 
The  bajie  of  the  phalanx  lies  against  the  anterior  hurfacc  of  the  mnta- 
caqial  bone,  and,  in  recent  cases  at  least,  does  not  appear  to  be  notably 
di:5placed  upward  ;  it  may  lie  directly  in  front,  or  he  tkitnewhat  dis- 
placed to  either  Hide,  and  the  phalanx  may  lie  in  Mraight  <>xt4tn.sian  or 
partly  flexe*!. 

In  the  older  cases  a  more  or  less  complete  neartlirosis  forms  between 
tlie  bones,  and  (ibrouB  bands  and  bony  outgntwthft  give  the  joint  snfli- 
ciont  solidity  to  make  it  n^ful. 

Symptoms.  The  deformity  is  cluiraeterized  by  the  |Kisitiun  of  the 
ph:il:itix  in  fnmt  of  the  mctacar|ial  iMtne,  the  pnijertinn  of  the  lieiid  of 
the  latter  on  the  dorsum  of  the  member,  and  the  rather  deeply  placctl 
pnnnincnce  formed  by  the  lia*  of  the  phalanx  at  the  lower  part  of  the 
thenar  eminenw.  The  th^mb  ap{>car«  in  some  cases  to  have  undergone 
slight  rotation  about  its  long  axis,  and  the  attempt  has  been  made  to 
show  a  connection  Wtwcen  the  direction  of  this  rotation  and  tliat  of 
the  lateral  disphicement  nf  the  extennor  temlnns ;  that  is,  it  h:i>i  be«_>n 
claimed  that  when  the  n>tation  is  f-iich  tliat  the  nail  looks  outwanl  the 
lendouh  liave  been  dii^placed  towanl  the  outer  t^ide,  and  virr  venia. 

Id  one  reported  case  the  dislocation  was  made  compound  by  runlnre 
of  the  »*oft  parts  aivering  the  back  of  the  joint ;  recovery  was  delayed 
by  a  phh'gmon  of  the  Iwill  of  the  thumb. 

Treatment.  Ue<luctiun  is  generally  easy,  and  is  cffeciwl  either  bv 
tra<tion  and  r(Miptatiim,  or,  U'tter,  liy  font-d  flexion  of  the  ihiHiib 
aided,  if  nco-'s-jiry.  by  impulftion  downwani  of  it>^  Iml-***.  This  latter 
method  is  anuhiguus  to  that  recommended  in  the  treatment  of  the 
dorMil  variety,  but  there  la  not  the  same  uiwnt  reasson  for  it  thnt  arises 
in  the  latter  fntm  the  relations  nf  the  capFttile.  If  any  difficulty  should 
nris*.'  from  the  tension  of  the  displaeeil  extensor  tendons  the  pluilanx 
ttluHild  Im-'  inclined  to^^'ard  the  side  on  which  they  lie  before  making 
Uie  nstial  nianieuvre. 

I»ateral  Dislocations. 

Ilo&sel-Kagen '  reports  a  unique  ca»e  uf  dislocation  to  the  ulnar  side. 
The  {latient  was  twenty-eight  yeara  old  ;  tlie  injur)-  was  cuut-oil  nppar- 

>  Wand :  TrsiiawLionx  l>MlIi<il<i|cirKl  Aunlot?  at  t.nnil<:til,  Iffi3,  vol.  ir.  p.  SEO. 

•UMebml^:  Vln-tmw'»  Airtiiv.  IStW,  voL  xxxvlt.  ;i  Itig- 

■  Rrr  :  l.km-rt.  \<*H,  ro).  I.  p.  1S3. 

•  B<iM<:l  IlB«ca  :  Arch,  fiir  kilo.  Chlr.  isea,  p.  SU. 


710 


VISLOCATIOyS. 


eiitly  Ijy  furoihle  bemliiig  of  the   thumb  toward    the  opposite  iide. 

Keihictiuu  by  tractiuii  and  pnnisun;. 


METACAEFOPHALAKOEAL  DISLOCATIONS  OF  THE  FIKOEEa. 

Thfi  hiKnIlow  cavity  formed  hv  the  articular  Aurface  of  the  bofieof  the 
pittxinifd  phalanx  la  dee{>ei)e<l  liy  the  thirk  anlerinr  p«trtioii  of  tfaecap- 
mile,  wliicli  forms,  05  in  tlie  thumb,  a  stout  tninK\-rr<(o  Imnd  or  apmn 
which  uc(t>ni|tuni(!»  the  pluilanx  in  its  dit^jiliit-enicut,  and  iiiav  id  Vtke 
ntauni-r  become  interpiised  Ix-tween  the  hnne-j  in  a  luackwiinl  dL-hica- 
tion.  The  rcsondilance  is  still  further  incrcaseil  by  theotv^-^ional  devel- 
upmeut  uf  a  sCHamoid  bime  in  thist  ligament,  ei^pccially  at  the  iudex- 
linger  ;  itn  next  niont  fn>f|nent  ap|K>uran(*f*  is  at  tlie  little  fingiT. 

DicthKralion^  nf  the  proxinm)  phalanges  of  the  tineer!*  are  murh  1c«p 
fre<jiient,  even  when  taken  to^t^ther.  than  iIkkc  ol  the  thumb;  and 
thofH'  of  the  index-finger  are  ni(>re  fnxpieut  than  thoH*  (if  the  other 
tiiree  tiufrers.  Of  28  cases  collected  by  Polatllnu,  the  ili^lontlion  in 
17  was  ba(>kward,in  10  forward,  in  I  not  given  ;  15  wereof  thcindex- 
fiuf^r^  4  of  the  middle,  and  3  each  of  the  nnir  and  little  fingers;  in 
"2  adjoining  fingers  were  dislocated,  and  in  1  all  four. 

Backward  Dislocations. 

The  common  cause  ih  hy|>erextenKinn  (dornjil  flexion)  of  the  fiomv 
Kxperiment  upon  the  cadaver  and  direct  observation  in  eompiiund  di*- 
l4H'.ations  or  afuT  arthrottfiny  in  irreducibh!  ones,  hhow  that  the  rupture 
of  the  (-apHule  takes  place  in  front  along  it^  attiichmettt  to  the  tat^m- 
car|xd  tMine.  In  a  case  re|Ktnefl  by  Willemer'  the  dislikiition  wm 
irrethicihle  by  manipulation,  and  Kouig  rest»rt«l  t<»  arthnjltimy, 
making  an  inriHJnn  on  Llie  ulnar  fiide  of  tlie  palmar  hurfai*e  of  die  joint 
(index-fioKer) ;  he  found  the  anterior  portion  of  the  capsule  had  been 
drawn  l>aek  [mst  the  artienhir  Hurfat*e  of  the  phalanx  80  tliat  it  was 
completely  interposed  between  the  two  Imnes,  and  that  a  r^^nnioid  (>ooe 
wns  deveh'pL-d  on  it.  Tliisi  makes  the  ease  ptrirtly  aimtopm^  u>  the 
tNintplete  form  uf  barkward  dislocation  of  the  lhnml>,  and  eormlKiratm 
the  opinion  that  the  (vinse  of  tlic  irre<]ucibility  in  the  hitter  is  to  be 
foimd  in  the  position  of  the  torn  anterior  ligament  rather  than  in  the 
tenijtou  of  the  tendons  of  the  short  nniaclea 

Ijjinge' Kays  of  hirt  !■»**  :  "  The  ftmallcftt  possible  coni  of  tli'  ■■■. 

whieh  was  torn  from  its  attaehnieut  to  the  mctamrpus,  had   n  4 

it<etf  like  an  apron  between  the  dorsum  of  the  melacur[Mij«  and  ilte 
border  of  the  arlientar  plane  of  the  phalanx.  .  .  .  He  yvnA  obbg^il 
to  incise  and  dniw  ontwani  the  light  lateral  parti*  of  tl»e  cap^utr, 
when  nxluction  wa^s  efreete4l  without  diSicnIty,  A  fair  n-Ault  wba 
obtained." 

A  -'similar  condition  wa^  observed  in  a  case  upon  which  \'olkmann' 
operated  in  like  manner  with  a  good  n^^ull,  and  iu  i>ue  of  my  own. 

■  Wiltemer:  CVmtnlblkM  (fir  ChlrnrfM.  1883^  p.  SO*. 

*  IjnniP' :  New  Y<>rk  Medical  Rfoonl.  I'd*.  \k  lOa 

*  Vulkiniiiiu  :  Hf-portcd  bjr  lUiiIi«,  Ucrhu.  klla.  WoehouBhiift,  1^77,  p.  OK, 
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The  syniptomt!  are  Uie  promiiieiiee  uf  tlm  Inee  of  the  pimlanxoii  the 
dorsum  of  the  han<I,  ainl  that  of  the  hpad  of  tliu  metai^rpul  boue  in 
the  pulin,  more  ur  lt'i»s  shortvuiug  of  the  tiiiger,  uud  lust-nr  dimititiliuii 
uf  fuiiuiiuii.  The  linger  may  tie  extended  ur  rilightly  Hextnl  upon  the 
metacarpus;  in  one  case  the  first  phnhinx  was  in  re<:liui(rular  d»trsttl 
fiexiiiu.  The  middle  aud  di:3tat  phuluugcs  are  straight  ur  ulightlv 
rtexetl. 

In  5  of  Polaillou's  1 7  cawtt  the  dislocation  was  compltmted  by  a 
wound  on  the  j>alniar  aspect  of  the  joint  throiigli  whirh  tlie  head  of 
the  nietaearpid  bone  projected,  and  in  another  the  skin  was  so  tightly 
stretched  over  the  end  uf  the  Iwne  tliuL  it  threntene*!  to  slough.  In  2 
KL**!-*  re<hirtion  failed  (without  om-nuion),  and  in  o  it  was  <liHi«'iiIt,  and 
was  at  last  effectcil  by  reetangular  doi"sal  flexion  of  the  phalnnx  and 
direet  impul:<iun  tluwnward  ua  in  barkwanl  disluealiun  of  the  thumb. 

Treatment.  If  the  <Iii«locjil!on  is  ine^miplete  rethu-tion  may  lie  wwily 
cffecled  by  moderate  traction  followed  by  flexion,  but  in  the  complete 
caM-A  it  is  certainly  mure  prudent  to  act  a^  in  the  (similar  di^htcalions 
uf  the  thumb  in  ttnler  more  Kiirely  tu  avoid  the  inter|»o:riitiun  of  tlie 
anterior  portion  it(  the  captMilc. 

Forward  Dislocations. 

The  ttuise,  except  in  an  incomplete  case  observed  by  Malguigne, 
haf»  always  l>oen  notable  violence  received  ujwn  the  finger,  UMially  iti  a 
fall,  but  the  mode  of  production  is  not  clear.  MalgaigneV  jKiiient  wiw 
a  KluM>nuiker  uiul  cuuseil  (he  dislouitioD  by  turning  in  hi^  hand  the 
shoe  up<in  which  he  wok  at  Murk. 

The  synintrims  arc  the  presence  of  the  base  of  the  phalanx  in  the 
iKilm  and  llie  projection  of  the  head  of  the  metaear|ial  bone  at  llie 
liuL-k  of  the  hand.  The  finger  is  extende<l  or  filightly  Hexed,  and 
apiK^r.'f  imuallv  to  he  deviated  to  one  ur  the  ifther  side,  soinetinies  ver** 
markedly,  with  disphu-emeni  of  the  extensor  tentlonn  toward  the  same 
side.  Reduction  has  lK*n  effectcil  by  traction  and  coaptntive  pressur**. 
I'o»ibly  flexion  would  t>e  eflicient  in  the  more  difficult  euH>s,  as  in  the 
similar  disliK^ationn  of  tlie  thumb. 


DISLOCATIONS  OF  THE  BOODLE  PHALANQES. 
These  «llslrH'ations  may  lie  Iia<?kward,  forward,  or  iaterul. 


Backward. 

Tlie  n«ual  cause  is  a  fall  iiim)ii  the  palmar  surfiire  of  the  extended 
finger,  which  produces  tlie  dislocation  by  hvperextension  of  the  phalanx 
and  Mimeiimes  ruptures  the  »«kin  over  the  front  of  Uie  joint.  The 
phalanx  may  n'mam  hvpcrexlendwl  upon  the  pn>xima!  one,  even  t<i  a 
right  angle,  or  niuy  hv  lowered  so  that  it.s  axis  is  jHindlel  to  that  of  the 
other.  The  diiignoj^is  is  nadily  made  by  exnmiuution  of  the  rt-luiiuiis 
of  the  bones,  and  onlinarily  rwluetiun  is  easily  nuuh-  by  direet  impid- 
aiun  of  the  byperextended  phalanx  or  by  traction  and  flexion.     The 
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anterior  portion  of  the  captitilc  rcsenibleA  that  of  the  mctanirp«>-|ih»> 
laiif^'^i]  joints  ill  Ifeiiig  thick  unil  rigid,  aiiJ  it  is  ntntv  iMiitiihh-,  thtr^ 
forp,  that  it  may  bwwmc  interposed  an  alnive  iloicribetl  niwl  nuk* 
reduction  difficult  or  imt>oi»aibIc,  lut  in  a  case  treated  by  Poliultnn*  in 
whirh  all  nu>aMirc»  failuil.  It  iieemM  advisable,  therefon^*.  that  tlie  firM 
trial  i^honld  b«*  of  dire<it  impnlKion  upon  the  hyiH-rexlemlwI  plialunx, 
and,  (his  fuilinj^,  the  phuluiix,  still  extended,  should  be  |>re??M*ji  boiJily 
toWiinl  the  side  on  which  the  flexor  tendons  mav  Ih*  ilittplaotil  aud  then 
rotatc<l  HO  as  to  carry  the  tendons  forward  past  the  h^d  of  the  otht^r 
phalanx. 

Forward. 

These  may  be  complete  or  incomplete,  occonling  to  the  extent  to 
whicli  the  base  of  the  middle  phalanx  is  diaplaeed  tipwnnl  along  tlie 
jtahnar  aspei^t  of  the  pn>.\iinal  one.  The  svnipUiins  are  tlie  wi-ll- 
niark<Ml  prominence  of  the  head  of  the  first  phalanx  on  tlie  hock,  ai»d 
the  less  nmrkeil  projection  t>f  the  base  of  the  second  phalanx  on  tlie 
[Niluiar  Kurfa4'«  when  it  is  exteiidinl.  With  the  dtHploeement  upward 
may  lie  a.s«>ciated  siinie  lateral  disjilacement  or  a  lateml  deviatuio  of 
the  nxh  of  tlic  stH'oiid  phalanx. 

Ke<hiction  is  fiasily  matie  by  tmetion  and  r<»apta(ive  preshiire,  but  in 
an  o\A  case  treated  by  Hamilton  the  effort  had  faile*!,  and  in  one  troatetl 
by  Thorcns  the  aid  of  umesthcaia  was  necciUHary. 

Lateral. 

Of  these  but  few  caises  have  l)een  reported  ;  Poluillon  oiHild  oolhi'l 
only  eiffht,  of  which  the  dislocation  was  to  the  inner  side  in  si'vi^n,  and 
to  ihe  outer  side  in  one.  In  a  ease  quoted  by  him  from  C'h^tlan  tliv 
middle  phalanges  of  the  last  three  fingers  were  simultaneon.s!y  iI'l*!!*- 
caled  toward  the  intier  siile,  forming  almost  a  right  angle  with  the  -vide 
of  the  lirtrt  phalanx.  Duplay,'  who  snw  a  cjum",  says  "  the  di.-.hR^irtl 
phalanx  is  marktHlly  deviated  inward  so  as  to  form  nimoftt  a  right  angle 
;ind  to  cross  the  course  of  the  a<Ijoining  finger.  At  the  apex  of  the 
angle  the  lower  end  of  the  first  pimlanx  can  Ik  felt;  the  dislocated 
phalanx  projeets  on  iU  inner  side. 

In  liollct  ftcasc  of  dislocation  to  the  outer  side  the  lwL>*e  of  the  «PconiI 
phalanx  of  the  ring  Hnger  projcctLnl  Ufxin  the  outer  side  of  the  fir»t 
phalanx  ;  the  r^ernnd  phalanx  was  somewhat  inclined  inw:ird.  and  tlir 
distal  phalanx  m-jis  slightly  flexed.  The  shortening  was  about  Iwo- 
thtnls  of  a  centimetre. 

In  two  of  the  eight  cam-^  the  disloeatinn  Wks  compuund,  but  the 
jMilientM  recovered  without  anchylosis. 

Kednotion  was  easily  effected  in  evcrj*  case  by  traction  and  OMptatiou. 


DISLOCATIONS   OF   TEE   DISTAL   PBALAH0E8. 

These  dislocations  may  be  backward,  forward,  or  lateml,  the  fonrnf 
lietng  by  far  the  most  fre«(uent:  forward  dialocutions  have,  I  brltere, 
been  eneountenMl  only  in  the  thumb. 

■  I'olalllon  :  Loc.  cIL,  p.  184.  '  l>a|iU]r :  I*iUiolo|[l«  ErtvnM.  t^  fli.  ^  SSL 
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Backward. 

Backward  dislocation  of  tlie  dUtal  phalanx  m  commonly  caused  by 
a  full  or  blow  upon  the  end  of  the  uubstretched  linger.  The  ditOoca- 
lion  may  be  complete  or  incomplete,  ttimple  or  compound,  and  it  may 
be  directly  backwarxl  or  Imckward  and  to  one  side. 

The  anlerinr  li^uuent  is  turn  away  from  one  or  the  other  Imne,  in 
the  thumb  UKUiiUy  tn>in  the  proximal  phalanx,  in  iIk*  tingt■r^  from  the 
distal  one.  The  luterul  liu;atnenti«  remain  intact*  unless  the  tltsliK^ition 
18  to  one  side  as  well  ax  backward.  The  flexor  tendon  may  be  torn 
away  from  its  attachment,  or  it  may  he  displaced  to  one  side. 

licduction  i»  U!<uully  easy,  but  may  be  made  dillirult  by  inlerjiusition 
uf  the  anterior  iM>rti<ti]  of  the  cn|M(ulf  when  this  acix>nipanie»  tlie  <listal 
phalanx  or  by  the  tension  of  the  displaced  tendon.  In  several  com- 
pound ca«cs  of  the  thumb  tlie  obstacle  created  by  the  tendon  wa»  clearly 
demoustrateil  ami  Mas  ovemime  by  <lniwing  tlic  tendon  iiflide  with  a 
hlniit  hiHik  or  dividing  it. 

The  phalanx  may  be  hypcrextended,  or  straight,  or  flexed  across  the 
end  ))f  the  proximal  tim?.  The  riiexihtenoc  of  a  witund  on  the  jialmar 
surfn<x'  of  the  joint  is  frequent,  thirty-two  times  in  fifly-five  cases  col- 
lected by  Polaillun.  mid  lias  led  to  very  serious  conseipiencus,  anchy- 
losis, jpingreiie,  •^iiippumtion  extending  to  the  forearm,  tetanus. 

Althouph  ordinarily  of  easy  reduction,  yet  in  onoHpiarier  of  Polail- 
lon's  rasa's  reiluctttiri  faJIcil.  .\s  his  list  is  made  up  largely  of  reimrtwl 
csHes  it  undttublHlly  ivinlaint*  an  exivptinnally  lai^'  pnijM)rti«)n  ot'iliffi- 
rnit  and  C4)mplicate4l  ones,  hut  still  tlie  number  of  failures,  thirteen,  is 
]ara;c  ennugh  to  indicate  that  reduction  may  often  rcijuin*  nmcli  care 
ami  skill.  The  principliv  »mtrollin^  it  are  the  amie  as  in  the  Imck- 
wartl  ilifilocntions  of  the  other  joints,  and  although  t^imple  traction 
has  of\en  sufficed  it  is  prudent  to  rcfmin  from  it  ami  to  rcilucc  by 
din-et  imjmlsifMi  of  ihe  hvptrfxleudeti  phalanx,  »'S[H.'mlly  at  the 
thumb.  In  one  case  Uomiltun  divided  the  lateral  ligaments  subcuta- 
neouiity. 

Forward. 

These  ilii^location."  have  bec^u  observed  only  at  the  thumb,  and  in  a 
\vkT^  proptjrtion  i»f  the  repctrte)!  rases  they  Iiavc  bt-en  made  compcmml 
by  a  wound  on  the  palmar  surface.  The  csiu-se,  in  the  few  n'lwrtetl 
ca^e».  ha.s  Inx-n  a  blow  upon  the  end  of  the  phalanx  by  which  it  was 
fon'ibly  hypttrcx tended.  In  fwime  cascH  the  phalanx  reimiined  in  this 
{MMitinn,  it«  dorRhl  surface  resting  against  the  artiniliir  fare  of  the 
pmximal  phalanx,  and  its  base  projecting  on  the  pjdnmr  surface;  in 
other  cases  tlu'  phalanx  was  hiightly  lk*xe«I,  and  ita  base  displaced 
npwani  along  ttie  anterior  surface  of  the  proximal  one. 

iCe<Iuction  has  usually  been  ca^^y  by  traction  or  direct  pressure. 


Lateral. 

These  dislocations,  of  which  only  four  or  five  have  been  reported, 
have  been  cmuritHl  by  falls,  by  a  kick,  and  by  violently  ahakmg  the 
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hand  while  grasping  it  by  the  end  of  the  finger.  The  phalanx  mar 
preserve  its  parallelism  with  the  other,  being  simply  displaced  upwaril 
along  its  side,  or  it  may  form  a  lateral  angle  with  it,  its  base  resting 
against  the  side  of  the  other.  In  Gogu6's  case,  quoted  by  Malgaigne, 
there  was  a  transverse  wound  fifteen  millimetres  long  through  which 
the  head  of  the  middle  phalanx  protruded.  In  Dugte's  case  reduction 
was  not  attempted] ;  in  the  others  it  was  easy. 


CHAPTER  L. 


>N8   OF  THE   PELVIS.      DrSLlX^ATIONS   OP 

cxK-cyx. 

Tll£  uuioD  of  the  two  inDoniinate  bone-i  at  the  svinphvKiH  pubis  is 
by  a  »<oli(I  fibro-cartilnginnus  baitil,  am)  without  an  iirticiiUir  <-avity, 
and  the  rupture  of  tliis  l»iuil,  or  its  gcparation  from  one  or  the  other 
Itone,  belongs  inoix'  pruperly  among  frai.'tui'es  tliitti  aiiinnjj:  disKiuiiiotiiii. 
ik'lwtfii  the  urtieular  surfmfs  nf  the  ilium  anil  K:i(-rinn  there'  ip  Ui^iially 
an  articular  wivity,  but  it  \a  often  more  or  lesy  obliterated  by  tibrous 
union  between  the  oppowiJ  eartilaginous  surfaces.  Pure  scimrutioiis 
at  these  points  M-ithout  frueture  are  rare,  and,  except  at  the  pubic  i^ym- 
phvi^iiii,  hardly  to  be  diagno(<ticate<]  with  certJiinly  durinj;  life.  Tlie 
reader  is,  therefore,  refcrre<l  for  most  that  [wrtains  to  the  snbjeet  to  tlie 
eluipl^T  ii[)oM  frai-tun'S  of  the  pelvis. 

Malpaif:nede!iyril>cd  the  lesions  as  dislocations,  and  most  writers  have 
followed  iiiii  example.     His  classiticaliuu  is  u»  follows : 

Dislocations  of  tiie  pubic  tn'niphysiH. 

Di-idocfltinnA  of  the  saoro-iliac  symphysis. 

Iii.^loeation.s  of  thei*  two  symphyw.**,  or  of  the  ilium. 

JtisliH-iition-s  of  the  two  ^aero-iliac  symphyw.-*,  or  of  the  sacritm. 

Dislocations  of  the  tlirce  symphyses,  or  of  the  three  bimrs  sinudta- 
neoiisly. 

Dislucalions  of  the  co«;vx. 

Of  these,  only  the  last  U,  strictly  s]ieaking,  to  Iw  deemed  a  disloca- 
tiuu. 

DISLOCATIONS   OF   THE  COCCYX 

The  (tystetnatic  desfTiptions  of  dislocatiun.s  of  the  coccyx  which  arc 
given  by  the  earlier  writers  were  called  in  <|UCstioi)  by  thos*  of  the  tiRt 
half  of  the  presi-nt  eenturv,  some  of  Mliom,  esjKt-iallv  Boyer,  wi-nt  so 
far  as  Ut  deny  that  the  lesion  had  ever  occiirrtnl.  Mal^iiirui',  ImwcviT, 
oollei.'to<l  six  cases  of  dislo>iition  f<irwnr<l.  and  deseribi-*!  n  biiekwitrd 
font)  on  the  authoritv  of  Ijiuvcrjut.  ']*o  these  six  may  be  adiltd  toiir 
that  liave  Ixvn  -sinc4^  n.'|xir(<Ml,  Ktieaer,'  H«miiefonl,'  tw(»  caH's,  luid 
Afouret,*  the  first  of  whien  is  an  example  of  a  variety,  lateral  dishwa- 
tion,  that  lins  not  heretofore  been  dest-rilH.'d.  It  must  further  bo  raid 
tJiat  ninny  rjL<ies  huve  been  ennountiTeil  and  rt-jMirtt-d  in  which  a  ^ruiip 
of  symptoms  identical  with  thuse  obscrvc<l  in  ca-Ji's  re[Kirtnl  as  ili-lo- 
Galions,  and  fidlowin^  similar  aceideiits.  falls,  hlows  u|Hm  tin-  anal 
n^on,  liJis  liofn  presentc<l,  and  the  coneluAion  m-ems  tti  Im*  unavoid- 
able, either  that  dislocations  or  fractures  of  the  oocryx  are  much  more 

■  Soo««t:  Fmri<?p'H  Kntiwii.  1S57,  vol.  U.  No.  la    AtMlrurt  in  Bril.  *m\  Kur.  Mrd  <%ir. 
lU-v.,  KjT.  vol.  XI.  ji.  41L 
>  Roiinrfoul ;  ITiiion  MMiml*.  ld»>.  vol.  i  p.  1»>. 
*  Mtriirvt :  U<«.  <!•  Mte.  d*  UM.  Cbir.  ct  Phariu.  aUlit^lw,  ISSB,  toL  i.  p.  350; 
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frequent  tlmn  the  niinil>or  of  re|H>rt(>(l  caMM  indicates,  or  that  th«  prnoi- 
incut  symptunis  which  accompany  ihe  refngiiizwl  caw^,  the  «*x<«Mive 
pain,  (Itsiibitity,  and  gcni/ml  ncrvDiLs  di,>tturt»aiiee,  aru  dur  i<i  HiKiivChing 
elite  than  the  displaoemiint  of  the  iMine.  Ag;aiuKt  the  latter  allfmati%-* 
may  l>c  ur^>d  the  immediate  relief  and  prompt  rceovcrf  which  hare 
fullowtnl  the  reduction  of  the  displacement.  Six  cjxov^  in  which  th« 
g(Mieral  Bympt4}ms  were  similar  to  those  of  dislocation;  bin  in  which  no 
dl.Hplaccnicnt  wa«  n?c<i^niwible,  are  reported  by  Warreu,'  and  Muui-ti'a 
caw  may  {)erhapi  lie  fTassed  with  tlicm. 

Of  eight  of  the  alwve  cases  in  which  the  fwx  is  not«l»  six  wf« 
women,  and  two  men  ;  all  were  aduitit ;  and  the  ohiKnire  injury  juii 
referred  to,  in  which  the  nyrnptoniH  an*  the  ^ame,  vxofpt  that  no  dtH* 
plaoement  is  recognizable,  is  also  much  ntore  frequent  in  wuoien  tJHia_ 
lu  men. 

Dislocations  Forward. 

The  usual  cause  is  violence  received  upon  the  region  of  the  ooccvx 
in  a  full  u|Kjn  the  buttocks  or  a.stnde  a  bar,  or  by  the  breaking  of  a 
chamber  Ufion  which  the  piitient  was  ttitting.  The  two  men,  Itavatt 
Mouret,  were  injureil  whde  on  hon^ebuck,  one  of  them  rtuddenly 
jumping  a  ditch,  the  other  without  special  eau^  or  incident,  the  jiuiu 
coming  on  gradually,  and  incn-asing  for  twentv-four  hourx^  and  tJica 
suddenly  becoming  verj'  severe  after  a  slight  eliange  of  position,  with 
a  scnsalton  of  Mometliing  slipjiing  in  the  rectum. 

The  pain  at  (he  moment  of  the  aa^ident  iis  m  wverv  as  MtmetiiufS  to 
cause  the  patient  to  faint ;  there  is  pain  in  defecation,  and  fretpioni  v^dU 
to  urinate.  The  pain  radiates  down  the  thighs,  and  st>metimes  over 
the  trunk,  head,  and  arms ;  tlie  patient  is  unable  to  nit  up,  and  the 
slightest  m^ivement  may  greatly  increase  the  suffering.  Coughing  and 
sne«fzing  and  sometimes  even  every  act  of  inspiration  increaHc  the  \oca\ 
p:iin.  If  tlie  coiiditioit  rcniainR  unrelieved  (Turner,  a  week  ;  Itavalim, 
seventeen  days ;  llunnefont,  a  inuiitli)  the  general  health  i^uirLTb  «eri- 
ously,  the  jtatient  l>ecomet4  feverish,  ami  the  mind  dulled. 

Kxtomal  examination  may  show  an  eochymosis  and  swelling  over  the 
situation  of  the  coccyx  and  a  displacement  of  this  bone  furwunl ;  itio 
finger  intnMluced  into  the  rt»ctum  rcwigniKes  an  an^tdar  ditplaoemcnl  of 
tlie  rtvceyx,  in  which  its  |*oint  Im  directed  forwani,  and  which  \»  ^amie- 
tjmes  so  gn^at  that  the  bone  stands  almost  at  right  angles  to  it<t  noniud 
position,  and  presses  the  jKMterior  wall  of  the  n-ctum  flurply  forwan]. 

If  now  the  finger  is  hooke<1  over  the  pntjecting  end  of  the  «xryx 
it  crtn  l>e  reailily  drawn  back  into  place,  and  the  reduction  is  followed 
by  inmic<linte,  instantaneous  relief  of  nil  the  symptoms.  A  ni.irkc«] 
tcndencv  to  recurrfmce  usually  exists  and  may  make  it  lufntwary  to 
rejicat  the  re<hicTion  several  times.  In  one  of  Itonncfout's  cas*-*  a  gtim 
catheter  with  a  stylet  was  lient  into  the  shaiic  of  a  hook  and  hO  pinnil  in 
tlie  anus  that  by  tra(rti4m  uptm  the  pnijecttng  portion  the  bone  euuld  be 
kept  in  place.  In  Turner's  case  the  cure  was  teas  complete  ;  the  coccyx 
preservol  an  abnormal  mobility  for  many  yeant,  and  Ihe  patient  was 
obliged  to  fueililate  defecation  by  introducing  her  fingvr  into  the  aou^ 

*  WAnen  :  BurKioU  QbarrvAtioiia,  Btwton,  1M7,  p.  5aB. 
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Dislocation  Backward. 

r>i)tl()cati<in  lmck^^'anl  i^  liglitly  mentioned  by  honic  writen*  a»  a  not 
inflf^iiicnt  atviclent  during  jiarturitiou.  Malgaigne  quut«fl  Ijaiiverjat 
s»  folliiu-u :  **  The  ronsiderahle  (Icviation  bnrkward  of  tlii$  bone  some- 
times uauBe!*  iirt  dislooition.  1  luive  »ecu  one  ea.'ie.  The  patient  suf- 
fered aitiMiJNhingly,  and  could  not  sit;  I  rwiucod  the  coccyx  and  she 
was  uumeiiiately  cured." 


Lat«ral  Dislocation. 

(>f  Ihi-s  only  out  case,  iWi^jr,  has  Ixt'ii  rcjxirted.  The  iiatient,  a 
Inrgr,  curpuU^nt  M'onian,  thirtv-i*ix  years  oM,  It'll  astride  lite  imck  of  a 
chair.  She  at  once  suffere<l  severe  jwin  in  the  ciMK-vp'al  region,  much 
aggmvuteil  by  atlcnipti?  to  sit,  but  she  was  able  to  go  alK>ut  for  some 
hourA.  At  lost  tlie  pain  l>ecame  m  wvere  that  nhe  took  to  her  bed, 
when  «he  found  she  could  neither  move  nor  turn.  When  seen  the  next 
duy  there  was  so  much  immobility  and  stiffness  of  the  botly  as  to  sug- 
gi.'st  tetanus  Ilesides  the  severe  pain  in  the  r<H*cypea!  region  she  ctim- 
plaincil  of  a  painful,  tense,  dragging  sensation,  extending  up  tuM-ard 
the  na[)e,  nnu  along  the  arniH  to  the  fingers,  which  felt  numb.  She 
could  not  Itenr  to  make  the  ^slightest  movement.  TIte  head  vran  con- 
ruMil,  oud  the  intellect  somewhat  clouded.  No  unnatural  sensation  in 
the  lower  liiulfs;  urine  and  feo«%  were  iMiKsed  naturally. 

A  timall  swelling  was  felt  on  the  left  side  of  the  fissure  of  the  but- 
l«K'ks  whidi  proved  to  l>o  the  coccvx  toru  away  from  the  sacrum,  and 
carrictl  towan)  the  hfi  isL'tiium.  The  end  of  tlie  siu^ntm  from  wliich 
it  hail  been  displaced  could  be  plainly  fell.  The  finger  in  the  rectum 
sbowetl  theexwTt  nature  of  the  displacement  sUll  better,  and  when  finn 

ftrcMBure  waa  maile  downward  and  to  the  right  against  the  displatxtl 
tone,  it  snddenlv  resumr<I  its  normal  position.  The  (Kitient  dwlared 
she  immtnliately  felt  ipiite  another  being,  the  confusion  of  the  lu-ud  aud 
(lainfid  sensation  along  the  spine  and  arms  disHpitearing.  At  the  end 
of  the  fifiU  day  no  ineonveniene«  beyond  a  slight  bunilng  pain  near 
the  Micruni  r(>main«l. 

The  severity  of  the  symptoms  in  all  these  forms  appears  to  Im"  due 

to  a  stiecial  st^n-nitivcncj^  of  the  region  which,  as  lias  l>ei>n  said,  is  niani- 

IIhIIB  by  similar  symptiMUH    associated  with  no  traumatism  or  locid 

fjuuige,  or,  as  in  a  case  of  my  own,  only  with  a  dry  arthritis  of  tite 

The  removal  of  the  ooccyi  in  the  non-traumalio  cases  (ooecy- 

lynia)  gives  great  relief. 


CHAPTER   LI. 


mSLOOATIONS  OP  THE  HIP. 

AiiAtomy — HtntiKtic-s — Cii.<H>»  or   C<>in[)niinit  l>i»tiK-titmnii — (Tlnuiiicstion — Rack- 
wurd  UisltK-atioiiti:  Donwl,  ercrUtI  duntal,  anterior  nbli«iup;. 

Anatomy. 

The  Ixmy  constiltienU  of  tlio  lii|>-juint  arv.  Uh*  ari>Ui1titIiitn,  nr  ml- 
yloul  cavity  of  the o^  innoiitinattim,  and  tlie  ^lohiilar  IhikI  i>t' ilit*  fniiiir. 
The  former  is  nn  nlmrwt  hemispherinal  ravily,  etitimlnl  nt  tho  jiinrtion 
of  tlie  ihuiii.  ist-hiiiin,  uiul  |ml)i>,  uikI  furiuou  hy  tht;  pDJii-lutti  from 
tlicir  niit<!r  Mui-fai-e  ttf  a  Htnin^  Ixiiiy  rim,  which  is  (•?«|)t'cially  thick  uimI 
pHJiiiinciit  hehinil  ami  ahove,  and  is  locking  U'low  tor  nearly  an  inch 
at  the  p)int  where  the  CAvity  adjuiuH  the  funuuen  o%'alif,  the  cntrltiMl 
nok'h.  The  depth  of  the  cavity  is  Inerea^e^I  by  a  fihr«»-cartilapiniiii5 
rim  set  upon  its  oilj^-,  the  labmni  cartila^neiim,  ur  entyhud  li^tmient, 
whieli  cru>sc's  tlie  (vityh>itl  notch,  and  i«  there  tcrmni  the  lran><vn-se 
tigiitneiit.  The  wall  nf  the  mvity  is  thin  at  its  r^'nln-  and  lower  |ttrt, 
and  is  dRewhore  ven*  tiiick  aiid  !*tnmg.  It?  pr«iwth  take^  ploct?  ot  Hk 
junctiuu  of  the  three  honeft  wliich  combine  to  form  it,  thiii  junction 
beinjj  marked  during  the  period  of  (jruwth  by  a  thin  layer  rf  oonjngal 
cartilajrc  Iiavinp  the  8hape  of  an  inverted  Y. 

The  he^td  of  the  femur  is  rather  more  than  half  of  a  8plK*re,  having 
a  radiiti^  of  about  an  inch,  and  tn  iso  placetl  ii[>on  the  nerk  that  rather 
moiv  tliau  half  of  its  carlilai^e-covered  surfnoo  in  in  front  and  above 
(in  the  upright  ptMitioti)  and  rather  \et*n  than  luilf  is  behind  nnfl 
b(-low.  At  a  point  a  little  Mow  that  at  whieh  a  pRilonp;iition  of  thr 
loiijj  axi.a  of  the  neck  would  touch  its  surface  is  a  depression,  within 
which  the  up|K'r  end  of  the  lipiineutum  ten-s  is  attaclu^l. 

Tlie  neck  is  directed  inward,  upward,  and  slightly  liackwanl  frnm 
its  junction  with  tlH!  sliaft,  the  angle  which  tt  oiakes  with  thv  hmg 
axis  of  the  latter  Iwing  alxxii  I'JO  degrees.  The  gn'at  trtK-lmnlcr,  cirn- 
thinous  with  the  outer  siirfecv  of  the  shaft,  overlaps  the  neck  aUwc 
and  l>ehind,  itft  highe.'it  part  being  situated  )H^teriorly  and  curvtxl 
inward;  the  {Kirtion  which  is  most  external  and  miwt  nearly  8ub<_-utji- 
neouH  i^  alK>nt  an  inch  Ih<Iow  ihb  up)M>r  mai^in. 

Tlie  capsule  is  attached  alwvc  along  the  entire  periphery  of  the 
cotyloid  eavitv.  just  outside  the  free  margin  of  the  lahnim  eartilflfci* 
neiim,  and  bflow  to  the  femur  at  nr  near  the  junction  of  the  nwrk  and 
»lm(^,  cxlonding  in  front  to  the  inter-trix'hantcric  line,  »U>vc  t»«irly 
to  the  root  of  the  great  tnK'hanter  in  the  digitjil  fossa,  iH-hind  tn  the 
neck  itself  a  little  short  of  its  outer  limit,  and  lieluw  to  the  upfNT  jurt 
of  the  lesser  Irocliaotor.     It  h  couipotMxl  of  Bbres  arrnngn]  luugitudi- 
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nally  and  rimilnrlvt  a"<I  varitw  jrrmtly  in  Rtivtigth  and  thickoc^it  at 
difforent  p<>int«>.  Thiise  i»ortion.s  which  art-  esiHt'iallv  lliickcm-il  hy 
luultiplicnttnii  ^.if  the  lungitudiniil  (iltrc-H  art-  kiiuwii  as  actn.-}«Hin-  liga- 
HH-ntj^ ;  of  thoM?  the  Htn>ngest  and  moHt  imiHirtant  U  the  one  riitiialed 
in  the  anterior  |iart  of  the  oapiMdo,  and  known  as  the  ilio-fcmorel  liga- 
ment, or  tlie  ligament  of  Berlin,  t»r  liigelow's  Y-ligunieiU  (Fig.  327). 
This    arises    from    the   anterior 

inferior  spine  of  the  ilium,  and  Fw.  327. 

fn)m  the  t^urfaec  of  the  Ixme 
in)me<)ialely  iK'hind  it  and  above 
the  etlge  of  the  aeetahultini,  and 
its  fihre!^  pilling  tlownwan) 
divpt^  to  fiinn  two  strong 
iMinds,  of  which  the  inner  pa»!ses 
utmost  vertifrtlly  to  the  lower 
|iarl  of  the  anterior  tntertr<K'han- 
t4-ric  line,  and  the  outer  t«i  the 
«|»I»er  (lart  of  the  same  line. 
Ihe  ligumeiiL  iHalMiut  one-fourth 
of  an  inch  thick  at  its  thickest 
(lart,  ami  is  ver\'  strong,  iterhup.s 
tlie  8trongefit  in  the  IxHly,  and 
will  sustain  without  rupture  a 
i^train  uf  from  250  to  75U  poumU 
l^lligelow).  llH  inner  {M>rtiun  in 
66pecialU'  eoncern(Hl  in  limiting 
cxtenaion  of  the  limli;  its  outer 
pirtiou  in  limiting  aversion. 

The  other  thickened  portions 
of  the  capsule  arc  thtnic  known 
a»  the  pulx^-fenionil  and  iH'hio- 
femonil  ligaments ;  the  former 
uriiies  from  the  anterior  and 
inferior  portion  of  the  acclaluihir 
margin  an<l  the  pubis  a8  far 
inwani  an  the  |Mvtineal  eminence,  and  extendi  in  the  anterior  and 
lower  |i(irt  of  tlie  cjijwnle  to  it«  inwrtion  al>ove  the  small  tntehanter. 
The  iwhio-femomi  ligament  i«  a  strong  Imnd  of  tihn's  fn\  the  outer 
ami  |Mieterior  |Hjrtion  of  the  capsule,  arising  from  tlie  groove  on  Ihe 
irtrhium  below  the  acetjtbutum.  The  pnl»o-femond  ligament  limits 
aUliietion:  the  iwhio-femomi  limits  inver^sion.  <^>n  each  side  of  the 
pubo-femoml  Ixiiid  the  eafisule  is  very  thin  ;  outside  and  behind  tlie 
V-lig:iii)ent  the  ea|isulc  Ih  ven'  titnuig,  limiting  adfluction  and  inward 
rotutinn  (Bigelow). 

'Hie  joint  h  thickly  covered  in  hy  ina>4el(<!4,  of  which  it  U  de^inible 
here  to  menti4>n  i>nlv  one,  (he  obtumtor  intemu-s,  which  plavft  an 
im|Nirtant  )>an  in  the  backward  dilocarions.  This  muscle,  arising 
from  the  inner  .-urfiux"  of  the  obturator  foramen  and  the  ^urfuee  of 
bone    between  it    and    the   great   eacro-Miatic   notch,  pa&rws  outward 


I 
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through  the  small  sacro-fleiatic  notch,  turns  iJiarply  forward,,  and  ii 
in!*ertetl  ti[>iiii  ihf  front  jjiirtof  tlie  inner  surface  of  the  jjrwit  trochanter 
ill  conjmirtion  with  the  two  gernelH  which  itrist?  rc*pechvcU'  from  the 
spine  aud  tuberosity  of  the  ischium.  Above  it  10  the  pyrifomii^,  briov 
it  the  quadratns  fenions. 

The  centre  of  the  head  of  the  femur  Hen  alNHit  two  indite  directly 
beh>w  the  anterior  inferior  H|uiie  of  tlie  illimi,  uitil  iit  ulK>ut  the  <4ttn« 
tlistnnce  downward  and  outwun)  fruui  the  i>.-nlre  of,  und  in  a  dtn*<'ti(iQ 
at  rigiit  angles  lo,  a  line  drawn  from  the  antonnr  sujterior  .spine  of  lh« 
ilium  to  the  tiiiiue  of  the  pubis.  When  the  bunas  are  uormal  and  io 
place,  and  the  limb  la  partly  flexed,  a  line  drawn  acroit^  the  outer  ajipRl 
of  the  tlii^h  from  the  anterior  su[)erior  fipinc  of  the  ilium  to  the  lou'efA 
p:trt  of  the  tuberosity  of  the  i^'liiuui  will  crttus  the  upf>er  |nirt  uf  the 
ereat  trochanter.  Tliis  is  known  as  Nf^latonV,  or  the  ii^ehio-iliac  line ; 
itA  relatione  to  the  troclianter  have  great  diagnostic  importance.  In 
the  child,  according  to  Hueter,  the  trocluiiiter  is  brought  somewbit 
higher  by  the  relative  Hhortncw  of  the  neck  of  tlip  femur. 

Extension  and  abduction  are  checke*!  in  the  living  by  tlie  lignrocnte 
of  the  joint,  flexion  aud  adduetion  by  the  nuiMclc-tt  or  by  the  contact  of 
the  iimh  with  the  alnlomen  in  flexion.  The  range  of  :il>iI(irtion  anil 
adduction  is  further  modified  by  the  position  of  the  limb  as  reganjs  it£ 
flexion  and  its  rotation  about  the  long  axirt. 

The  pcKtition  of  the  limb  in  which  dislocation  of  the  hip  runit 
frequently  occurs  is  that  of  flexion,  a<lduetiou.  aud  inwarrl  ntlntinn, 
and  the  dislocation  wliieh  thcu  o(^cur»  m  one  of  the  Imckwanl  tunn& 
although  after  the  head  of  the  l><:ine  has  left  the  i^toeket  aloltieritin  and 
outward  rotation  of  the  limb  may  lodge  it  in  ttic  obturator  fi>ninii«. 
In  tliiri  [Mwilion  the  posterior  an<l  inferior  jmrtiou  of  the  capfiule  U  pat 
upon  the  stretch  ant!  rnpturcd.  By  outward  rotation  and  abdiu'tion  tlie 
head  may  be  forced  out  at  the  lower  and  inner  [Kirt  of  the  caiMuh;  Iwlow 
the  pubo-feiuoral  ligament,  t^>wiir<i  the  ubtnrator  foramen  ;  in  eanh  cue 
a  nevv  centre  is  found  for  the  exaggerated  nioveineut  iu  the  mon  or 
ledH  direct  contact  between  the  neck  of  the  femur  and  the  marxin  o{ 
the  acetabidimi  or  in  the  tension  of  part  of  the  Y-lignroent.  The  force 
which  produces  the  dislocation,  therefore,  almost  always  act*  indirectly^ 
either  by  moving  the  limb  upon  the  (ixed  trunk  or  by  nmving  tbc 
trunk  ujxui  the  fixetl  limb,  fn  the  great  maj(trity  of  mvn  the 
Y-lig:inient  remains  untorn,  ami  by  the  restraint  which  it  exert«  upon 
the  movements  of  the  displaced  femur  it  detenniue^ii  in  a  large  measurv 
the  clmracter  of  the  Hectmdar)'  displntrement^  the  attitude  in  which  the 
limb  come.s  to  re<ti,  and  the  manipulations  by  which  tht-  dinloi.'ation  can 
he  reduced.  This  iuflticnce  is  m  great  that  Bigelow  lio.-sed  upon  il  the 
distinction  which  he  made  U-tween  "regular"  and  *' irregular"  dis- 
locations, the  former  including  those  cases  in  which  the  lignnimt 
remained  untorn  and  the  attitude  of  the  limb  was  in  consequence  cliar> 
acteristic  ;  tlie  latter  thi>se  in  which  the  ligament  was  more  or  Imm  loro 
and  the  attitude  and  displacement  variable.  The  distinotioit  hu  mrne- 
times  an  important  bearing  upon  the  treatment  aud  deserreft  to  be 
preserved. 
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Statistics. 

The  tables  in  Chapter  XXVII.  show  that  the  percentages  of  dislo- 
cation of  the  hip,  compared  with  all  dislocations,  vary  from  1.4  to  2 
giT  cent.  Agnew'  says  that  of  912  dislocations  admitted  to  the 
ennsylvania  Hrmpital  89  (9.75  per  cent.)  were  of  the  hip.  Of 
Krunlein's  8  oases  4  were  in  patients  not  more  than  ten  years  old,  and 
of  PrahPs'  41  cases  12  were  of  the  same  age,  8  were  between  eleven 
and  twenty,  and  11  were  between  twenty-one  and  thirty  years  old. 
This  preponderance  in  youth  is,  however,  not  found  in  Agnew's  list  or 
in  the  41  cases  collected  by  Malgaigne  or  the  84  cases  collected  by 
Hamilton.     The  latter  were  divided  as  follows : 

Under  15  yean 15 

16    to  30    "  32 

30     *•  45    "  29 

45    "  60    "  7 

►                60    "  85    "  \ 

Agnew's  89  cases  are  thus  divided : 

15  to  25  yean 39 

25  "  36    "  26 

35  "  45    "  12 

45  "  56    **  6 

56  "  66    "  5 

ti5  "  75    "  1 

Although  the  numbers  are  larger  in  Hamilton's  collection  than  in 
Prahl's,  yet,  as  the  latter  are  the  integral  statistics  of  a  single  hospital 
and  disj>ensary,  I  think  its  [lercentages  are  more  likely  to  represent  the 
actual  proportions  than  those  of  a  collection  of  published  cases  are. 
I  do  not  know  how  to  account  for  the  absence  from  Agnew's  list  of 
patients  under  fifteen  years  of  age. 

The  earliest  age  at  which  a  dislocation  has  been  reported  is  six 
months;^  it  was  a  dislocation  upon  the  obturat4)r  foramen,  and  was 
caused  by  the  fall  of  a  chair  in  which  tlie  child  was  tie^l.  In  the 
report  by  W.  A.  Johnson,*  of  a  clinical  lecture  by  Prof.  Gross,  it  is 
said,  "  upwanl  of  six  years  ago  this  child,  M.  S.,  agetl  seven  years,  had 
a  fall,"  and  receive<l  a  dorsal  dislocation  of  tlte  hip.  Tlie  note  is 
entitUnl,  "  Dislocation  of  the  hip-joint  in  a  child  six  months  of  age." 
Bartels'  reported  a  dorsal  dislocation  at  eleven  months  cause<l  by  the 
effort  made  to  put  on  a  shoe.  Several  otiiers  have  been  re|>orteil 
between  the  ages  of  eigliteen  months  and  five  years. 

The  oldest  patient  is  one  rejwrtwl  by  Kenne<ly,'  a  woman,  aged 
ninety-one  years  an<l  five  mouths,  who  received  a  dorsal  dislocation  of 
the  right  hip  by  a  fall,  while  walking  acn)ss  a  smooth  floor;  it  was 
reducdl  on  the  twelfth  day  by  manipulation,  and  two  days  later  the 
patient  dieil.     Tlie  autopsy  verifiwl  the  diagnosis.     The  next  oldest 

'  Ajrnow:  RnrRcrv,  vol.  ii.  p.  W), 

*  Prahl :  Inauft-  l')i>t.,  (Vntralbl.  fur  Chir.,  1881,  p.  57. 
'  Ptiwdrell :  r^nrct,  1H6H.  vol.  i.  p.  tilT. 

*  .lohiiwin :  Philadelphia  MHiral  Tinios.  1K76-7,  vol.  vii.  p.  5. 

*  BatteU:  Arch,  fur  kliri.  Chir.,  1W74.  vol.  x\\.  p.  &'>0. 

'  Keonedy :  Cincinnati  lancet  and  Clinic,  1878,  vol.  i.  p.  356. 
46 
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|»atient,  eighty-six  yenr^  Has  nlwi  i\  woman/  ami  the  oext  s  Dtta 
eiglitv-oiiu  VLiit's  old,  \vli(.>sc  dittlomtiuu  vaxi  supni|iubtt^'  hikI  was  vciv* 
lipil  by  autopsy  fuiir  ytairs  later ;  the  neck  of  tlie  Ihhic  waa  hn>kc>n  by 
an  Attempt  to  reduce  while  the  injury  was  recent ;  the  caae  was  reported 
by  Verneuil.' 

The  injury  ix  much  luore  cumnioD  in  mules  tlian  in  firnulca;  of 
Apnew'ii  Hit  eases,  1 1  were  women ;  of  115  cases  collected  by  ilamillm, 
104  were  riiiUe!*. 

Ojnccrning  the  rolativc  freiiueney  of  llie  different  variirtii'S  it  can  be 
said  that  thuiH.*  in  which  the  head  of  the  femur  is  found  restine  upna 
the  lower  p;irt  of  the  ilium  iK'hiud  the  tmter  iwsterior  luilf  of  the  an** 
tabulum,  the  so-called  *'  iliac"  dislocation,  t»  preserv'e  for  the  moinenl 
the  old  elaiisiflcatiun,  or  still  lo%ver  duwu  on  the  upper  part  of  the 
i.Hclnimi, '*  i.<4chiatic  "  di^hx'Jitions,  are  mueJi  more  fre<|ueut  than  tlwM! 
in  which  it  rests  in  front  or  on  the  inner  ijide  of  the  aeetubulum.  ih« 
Buprajtubte  aiul  obturator  dislocations.  The  disktcations  U|k>u  the  dur> 
sum  of  the  ilium  jire  generally  thought,  on  elinical  evideiior,  to  bt 
nu)re  frequent  than  the  ischiatic,  but  a  com])ari!iun  of  the  cas^rs  exam- 
ined after  death  doe.^  not  corrobonitc  this  view;  Malgnigiin  colloctcd 
10  autopsies  of  isebiatic  di-flocwtioni*,  and  only  6  of  the  iliac,  one  of 
these  being  primarily  ischiatic,  and  l<i>ssen,'  taktnu;  only  vjn^-^i,  rrportcd 
.iince  1855,  found  11)  iM.^hiatic  and  only  5  iliac  Probably  >f: '_— -  -nV 
siippoHition  is  correct  that  many  iwhiatie  cat^efl  olw«^rvod  rl  ir» 

tlioiight  to  be  ilitio  ;  indeed,  it  will  further  appear  that  in  inau^  ■  iliac" 
di!(hK!ations  the  be:ul  of  the  femur  has  primarily  [klsmmI  downwnnl  ami 
baekwani,  and  that  il8  presenne  u|x^n  the  dorsnm  of  the  ilium  is  due 
to  a  secondary  displacement  upward.  Koser  goes  so  far  u.s  to  claim 
that  the  iliac  dislocations,  in  which  the  heail  of  the  femur  hait  \pfi  fbr 
cotyloid  cavity  by  \tA  up[)er  |N]stcrior  portion,  are  the  nirc!«t  of  all  the 
princijul  fonns.  (^)f  the  two  anterior  torms  the  obturalor  dc^-nta  lo  be 
more  fre<juent  than  the  :«uprapubic,  but  the  rc|M]rted  cases  arc  too  firw 
to  justify  a  piwitive  assertion. 

Simultaneous  dislocation  of  both  hips  haa  been  reported  in  atMiitt  Uiirly 
cases  (s*;e  (.'hapter  LIII.). 

Oompomid  dislocations  are  very  rare,  as  might  be  expected  from  the 
ihirkness  of  the  soft  ports  which  even* when.'  c«jvcr  in  (ue  joint.  Illus- 
trative oases  arc  those  of  \\'alker,'  llransby  Cooimt,*  .Mat.n>uehy,' 
Mnxon,'  a  CJ(!rman  military  wirgeon,"*  Taylor,*  WrKKlwanl."*  l^ingmaid 
an<l  Cabot,  re|Hirte<l  by  Perkins,"  and  Cheevcr."  In  the  first  caj-r  the 
patient  fell  under  a  wagon,  the  wheel  puts^ing  over  the  back  of  liu 
pelvis  and  right  thigh  ;  the  head  of  the  femur  was  forccxl  "  forward 

■  Chuitbier  -  QiioUvl  by  Halgalyti^.  \oe.  cil..  p.  S(K. 
'Verneuil:  Itull.  <lv  la  Soc.  do  C'hir..  18^,  vot  vl.  I>.  496. 

■  IjoMMD  :  TK'UtMf  hr  Chirurgio,  Ucf.  G^,  p.  3D. 

*  Walker  :  QhuU-<1  by  Ouoper,  lini.  elL,  p.  m. 
^  (\M>[M*r  :   \jite.  cil..  p.  7U. 

*  MM-nacliy  :  Ihiblin  II<n|>ilal  flui-tU).  1872.  vnl.  I.  p. 91. 
'  MiiSdh  ;    Mfdic^d  Times  miil  (iiu'-r|l<-.  I^J,  vol.  1.  p.  B8. 

*  CViitnlliUU  fiir  (')tmintir.  IHHO.  )>  TiOi. 

•'r»yl«r:    l^nm'^l.  Iwil.  vnl.  f.  p.  73a. 

1*  WcKMlwvnl  T  ItiMtnn  Miylirnl  anil  flurtclc&l  JoanuU,  1993,  ToL  evllL  |k.  ISK. 

■■  IVrkiiM:  Ilild.,  (Jirtotwr  16.  MIO.  p.  Sfl 

"OiwTer:  Ibid..  M*y  a».  ISPI.  p  fiU3 
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upon  the  groin  **  and  tlirougli  tlie  nkm.  Keduetion ;  niippiinitHin ; 
death  in  tliret;  week^  The  st'CtMiiI  is  not  8|iokcn  of  by  C'oo|»er  as  a 
cnm|K)und  diHloc^t inn,  hut  the  hititor)*  indicates  ihiit  it  prohubly  was 
uiic ;  the  patient,  a  Ind  Beventcen  yean*  old,  wu8  run  over  hy  a  wagon, 
the  whi-o)  |mssiiig  ucmstt  the  Uu-k  uf  hi.s  thif^h  and  proilueiu);  a  dii^ilo- 
c:ition  forward  ami  inwani,  the  head  of  the  femur  lyinu  to  liic  inner  side 
of  the  great  vessels.  \  rather  lai^>  laceratefl  wonml  wn.s  situated  )\\%i 
Itelow  Pon|iart'rt  li^ntent,  a  little  to  the  inner  side  of  its  CL-ntrv.  I'pd- 
fiise  suppnration  ft>llowed,  and  llic  patient  diet!  mi  the  twentieth  day. 

Miuxjnehy's  juitienl  was  a  Ihjv  fourl«»en  ywirs  old,  who  fell  from  a 
maul  lit  the  ileik,  a  disUince  of  sixty  feet,  and  reeoived,  in  addition  to 
the  dislocation,  a  fracture  of  tlie  l>ase  of  the  skull.  When  seen,  he 
waa  sitting  on  the  deek  m  ith  the  liead  of  tlio  femur  appe-aring  between 
his  \wiy  thmueh  his  pilnt^loth  tronsers,  a?  if  !>rotrndc<!  from  hi^  auua. 
The  head,  neek,  and  great  IrochanttT  imitruuc<l  through  the  inlvgii- 
nitnlB  covering  the  |M«stc*rior  third  of  tm-  isehiuni,  the  head  uf  thebfine 
nsting  4in  the  [Kislerior  part  of  the  tuberosity  of  the  ischium  of  tlie 
0]^KM«ite  side.  The  head  was  sawu  ofl',  and  tile  sbai'l  npIactHi.  The 
{ntienl  died  two  days  later, 

Aloxon's  imtient  was  injnrcti  by  a  moving  train  and  died  shortly  after- 
wanl  in  Guy's  Hospital.  Tht-  jiosition  of  the  iiinb  wa^  that  of  disloca- 
tion on  the  dontum  ilii.  There  was  a  hirge  irregidar  n-nt  in  the  skin 
firri-stRmding  to  the  jtmetion  uf  the  left  sacro-sciatle  llgumeiit  with  the 
tiilter  iscliii.  On  passing  thn-e  or  four  lingers  into  the  hole  a  way  wan 
found  through  a  pulp  of  toni  muscles  and  bloodclot,  till  ihe  fingers 
reftt«tl  on  the  naked  head  of  the  thigh  btine.  The  gluteal  muM-les  were 
niurh  torn  up  and  infiltRit<-d  with  bliKHl.  The  head  of  the  thigh  Ixme 
lay  half  un  inch  outside  the  great  seiatie  ner\*e,  free  under  the  n-mains 
of  till*  nhnei.  It  had  vseapcil  through  the  muiicles  immediately  annnid 
the  joint  by  passing  Ijctwix'n  the  <piiidmtus  frmoris  ami  obturator 
inlemuB.  A  [Mtrtioii  of  the  head  of  Die  bone  nmiaineil  in  the  socket, - 
attaehed  by  the  round  ligament. 

The  flfth  ease  was  tliat  of  nn  artillen*mun  who  fell  in  front  of  the 
pm  ;  his  left  leg  was  U-nt  back  sti  that  the  heel  lay  against  the  liaek 
of  the  shoidder,  and  the  head  of  the  femur  pn.iieel(nl  thn>ugh  the  fold 
of  the  groin.  There  was  profuse  bleeding  Iroiu  the  femoral  vein. 
iVnth  in  twenty-four  hours. 

Taylor's  {Mtient  was  a  lad  seventeen  years  old,  who  wtis  overthrttwn 
by  u  fulling  tree  and  received  a  disl<K:alion  into  the  obturator  foninien 
t»>grlhpr  with  an  irregular  woun<l  nesirly  two  ineht-s  long  in  the 
iM-rinrtini  through  which  the  head  nf  the  femur  could  U'  rjistinctly 
felt.  Most  of  the  niuseles  had  been  se|>aratetl  fn>m  the  descending 
ramus  of  the  pubis  and  the  ascending  nnnns  of  the  isrhium.  UmIuu- 
tion  was  made  with  some  difficulty,  ami  tlie  limb  iimiiubili/eit  on  a  long 
mde  splint.  The  wound  liealtNl  pn>nip(lv,:ind  at  the  end  of  nine  wt4>ks 
th*  splint  was  n'move<l.  but  im  the  next  day  inthimniiilory  syniptr>ms  ap- 
pc«ired  on  the  side  of  the  hip,  and  an  absee>v<4  fortni^l  and  was  o|H!iied. 
Kii;ht  ninnths  latf*r  laylor  met  the  patient  riding  on  horsebuek. 

WiHMlwanl's  jmlient,  a  Isty  twelve  years  old.  was  caught  nnder  a 
freight  i^r  an«l  rolle<l  over  and   over,  receiving  several  fractures  in 
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addition  to  tlie  dislocation.  The  wound  wm  a  slit  nlxMit  two  ii 
lon^  on  the  inner  siile  of  the  tlii^h  two  uiiil  u  hulf  iiirlK'f>  btduw  tlw 
au^le  of  the  piibeft.  The  hentl  of  th(>  femur,  topelhi-r  with  lh«  i^nml 
Lroehunter  entirely  strip|>ed  of  its  muscles,  pnijeeted  cucn)ih*t<-Iy  tlimugli 
the  opeiiinjr  for  alxiul  four  inehiv'i  unci  lay  iRTiK^ft  thu  minituni.  Its  |Hiiiit 
of  exit  was  jnst  anterior  to  the  adductor  htngus.  Xo  fracture  of  tbi- 
femur  or  [Mdviri  wjis  deteote*!,  and  tlie  great  veKrieln  were  uniitjumL 
The  patieot  died  in  Hve  hours,  and  atler  death  reduction  oould  out  be 
made. 

Lanj^iuaid's  patient  was  a  girl  eigiit  yean;  old  who  faa4l  been  roa 
over  hy  a  heavy  wsijfon.  The  wounil  exiende*!  from  a  point  one  iiwh 
above  and  witliin  the  anterior  »n]»enor  spine  acn>v>  the  j;niin  u*  ibe 
inner  side  of  the  thigh,  the  hc:id  of  the  femur  preMMiting  in  it  near  iti 
centre.  "The  muscles  tlin^clly  imdcr  the  wound  were  severe*!,  tbe 
adductor  longiis  completely,  the  peotineus,  psoa^  and  gracili'*  partially. " 
Considerable  hemorrhage;  tlio  femoral  vessels  were  "out«i<!e  awl 
Iwneath  the  neck  of  the  femnr."  Iteiluction.  The  wound  ^uppti- 
rated,  but  the  child  recoven-d  with  nttmplete  anehylfk^ii). 

ChtH?ver*s  patient,  a  man  fifty  years  old,  was  thrown  dnwri  by  th« 
fall  of  aheavv  case  ;  the  liead  of  the  femnr  protrude*!  ihrongli  a  woaml 
in  the  gnnn  below  the  outer  part  of  Poupnrt'rt  ligament.  Tho  ImwI 
wa.-*  excised  ;  patient  died  on  llie  tliinl  day.  The  autopsy  showtil  the 
fciiiond  vessi'Is  to  be  Int;icL  Death  was  ap|Kin'ntly  due  to  a.s^MTtatei 
ininrio-*,  shock,  ami  extensive  fat  embolit^ni  of  the  lungi%. 

The  gravity  of  the  condition,  7  deaths  in  tl  cases,  is  hiiTEroly  due  Im 
as8oeiatc<l  injuries  and  sh(K:k,  5  death.^  ;  in  tlie  remaining  4  the  woirad 
ttuppiiratdi  after  mluction,  and  2  of  thorn  dieil.  The  urgent  (|ur^ti(« 
is  whether  or  not  to  excise  the  hea<I  of  the  femur  in  onler  to  <licnini:Ui 
th(!  ilau}^;r  if  suppuration  should  follow.  In  fresh,  nuinfeeted  cum 
J  shoidd  tliink  it  uamvetMary  if  ample  drainage  was  pnividetl. 


Olassification. 

The  elassifications  ailopti-Kl  by  the  earlier  wriit-rs  wen-  t)ii'«-^^n)y 
faulty  and  dclicient  becausie  of  the  lack  of  reeonled  ex'iMTirm^'  and 
pist-mortem  examimitlons.  Tliat  of  HipjMK-ratCM,  containing  fnur 
]>rineipal  fonns,  outwani,  luwanl,  forwanl,  ami  liackwani.  \\a.-«  em- 
ploycil,  ncconling  to  ^^algaigne,  until  the  sevenleeuth  or  eight«-cnlh 
century,  although  thu  tcnus  dti  not  seetu  always  to  have  boen  applii'd 
in  the  Htaine  sense.  Petit,  in  tlte  eighteenth  century',  made  twa  main 
gn>upH.  inward  and  outward,  each  with  two  sulMliviiion-*,  the  four 
Will);  upwant  and  inward,  downwanl  and  inward,  upward  and  out- 
wani, and  downwanl  and  outwani.  but  he  thought  it  impo<«ible  tlial 
the  latter  furm  could  occur.  Venbtc.  about  the  same  time  or  a  litiW 
earlier,  wjught  to  establish  a  classification  bused  upon  the  place  at  which 
the  head  of  thi>  fentnr  <-anic  to  n'^t,  nnd  in  thi:4  he  was  tiiipporicd  hj 
Oiivcrney  ami  IWrtnuuli,  anil  thus  nnise  the  terms  d'uJtiMtlion  upon  ihr 
ihnm,    iifHni    Of  inrliititn,   itym  (br  jtu/n-n,   into  thr  fni':  'r.      ^r 

Astley  (^>oper  gave  us  ditJm-Ailinnn  upwnrHf  or  on  tlw.  */ m.  l^  litmyt- 

wafci,  or  itUo  the  foramen  opo/r,  btiHtourdf  or  into  (Ae  uehit^  noirA,  aod 
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diJoeatiou  on  lite  pubeg;  and  Gertly   followed   witli  mtprapuh'w,  nb- 
pulficy  i/ittc,  mcrosciatic,  and  ijtcfiUt'tic,  the  latUT  being  directly  dnwn- 

Mal^i^p  wttii  the  first  to  brinp  to  the  aiihjeot  the  results  of  careful 
study  of  Hiaiiy  imthologtenl  specimeiis  :  lie  HhowcHi  thai  iii  the  Imrk- 
ward  dislocntiuus  the  luiid  of  the  femur  did  not  pi  so  fur  us  tlie  ana- 
tumii'al  tenn-t  use<l  in  Cooper's  eius«>iKe:itinn,  fur  example,  would 
indi«ite,  hut  that,  on  the  coutrarv,  it  u^^unlly  remninoil  ftt  near  tlie 
outyh>id  cavity  that  it  partly  overlappc*!  it,  **  inonmplotc  '*  disloea- 
lious.  an  he  called  them,  and  he  pro|»osoJ  a  elassiGe:ition  In  four  pronpH, 
of  whieh  the  first  two  were  the  same  as  Petit 's,  though  the  names  are 
difliTenl,  as  follows : 


Dislucntions  bnrkwNrd 

PUIocBtioiu  forward 
DbJorntiouH  upwiinl 
Disl<)cattoiii  ilnwnivnnl 


f  ilinc.  complete,  inromivlele. 

t  tw-liiiitic,  ciinipleio,  intxtiiiplete. 

I  iliii-niibio. 

I  iw-hio-pabic 

Mipracotvloid. 

)  fiibcolj-loid. 

i  «nliperionl. 


The  nauies  ilio-pnbieand  isehio-pubic  wore  taken  fmm  thon:?  of  cor- 
re:6iiondiii{r  depressions  un  the  margin  of  the  eotyloid  cavity  along 
vrhieh  tlic  liead  of  tlie  fennir  wan  thought  to  pa^w,  ami,  aeting  on  the 
same  plan,  NOlaton  gave  the  name  iliinisehiatie  to  all  the  baekwani 
di><l(K'atiiuiFt,  whieh  Malgaignc  prvferrerl  to  divide  into  two  gnnips. 

In  <u-rmany  Itoser  and  Bns<rh  adhereil  to  tlie  melhrxl  of  ela^ifica- 
tion  according  to  llie  direction  taken  by  the  head  of  the  femur;  Inter, 
All>ert  made  three  gpimj>s  :  ftavhtptnii,  fonnint  ttutl  uptrttrfij  and  /w- 
yvirrl  anti  dotrutrar<l,  and  Konig  and  I^ossen  four :  harhiyjifi  {iliac  and 
iVAmN'c).  fonrard  (tnipntptihiv  and  iufrapubic),  sitjirtui'tifhitl^   infm- 

Cfill/foiil. 

In  Kii^land  Sir  Astley  Ciwper's  ela*«ifiefltion  has  been  quite  elowlv  ad- 
hered to,  although  sMinie  .surgeons  (Kriehsen)  plai-v  the  Imekward  iIimKv 
cationri,  lliow  "n]»<ui  the  dori«um  ilii  "  and  "  into  the  f^'iatie  nnteh," 
ill  one  group  and  will  them  "  diRlt>cJitii>n«  bnekward  and  npwanl.** 

In  Ameni'a  Ilamilt'^n  nseil  Oxiper's  elassifii-ation ;  and  Agni-w  did 
Uie  same,  allhough  lie  grou|H-<l  the  iliae  and  itH^-hiutie  ti^>tlier  :is  vari- 
eties of  a  Hiugle  form  "  upward  and  iMu^kwanl.'' 

Bigelow,'  to  who-io  researehcs  and  writings  so  much  of  the  later 
advance  in  the  knuM'le<lge  of  the  »ubjoet  antlin  tlie  treatment  of  the 
injur)*  is  due,  made  a  elassifieatiou  of  seven  regular  and  prineipal 
formn.  whieh  he  liawnl  not  mrn'Iy  uik>u  the  <Hrectton  in  whirh  the  Iwine 
liad  Ixi-n  dislix-;!!!*)!  or  the  |>nint  at  whieh  it  came  to  n-st.  but  also  u|Mjn 
the  integrity  of  the  Y-ligamenI  or  the  ruptun>  of  its  nnter  hnineh,  and 
the  changes  in  the  attitude  of  (he  limb  whieh  arise  from  sueli  rupture. 
Swell  a  elassifiralion  was  o|wn  to  the  oloeetion  lliat  it  gave  i-^jual  nink 
to  forms  whieh  wen^  only  varialious  of  others,  and  a  few  years  later  he 
mtHlifitil  it '  by  gn)nping  all  under  four  heads  and  by  •inppri-^»ing  the 
diifliuelion  iM-lwtvn  ihc  '*  dorsal  "  and  the  "  dor>»d  Ulnw  the  leudon/' 
*  Dlfdowi  Thf>  Hip.  >  lUicrlow:  UnwI.  ler?))^  tuI.  I.  p.  SM. 
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which  latter  uame  he  hod  previously  given  to  the  lower  of  the  two 
^lorsal  varietif«,  ihe  ^^  diuItK^tiuuK  into  tho  itciatie  nutch  *' of  (>no|rr. 
His  new  einssificntion,  then,  wax  the  following: 

External  to  the  socket ;  comprising  the  dorsal  and  the  donal  wttb 
e  version. 

Internal  to  the  socket ;  on  the  {lerineum,  the  thyroid  rurameBy  sad 
the  pnlKU. 

]{(>low  tlie  socket ;  dl»!omtion  toward  the  tuhero»tr  of  the  iadnnaL 

Above  the  socket ;  the  subspinous,  the  supraspinous,  and  the  anbmor 
oblique. 

This  also  was  open  to  the  serious  objection  tliat  varieties  whiefa  wen 
alike  in  their  mode  of  pro<]uction,  in  the  point  nt  which  the  head  of 
tlie  femur  leA,  the  sr>cket,  in  the  direction  It  afterwuni  took,  and  io 
treatment  u'cre  pl:iee<I  In  diflerent  main  tlivi^iony,  arid  he,  therefore, 
went  ftirther  and  pre.seiited  in  the  »ime  paper  tlie  fnllMwing  claasifiai* 
tion  wliich  he  reconmiendcd  as  a  sufficient  "practiuil  gro*iping." 

/>urmi/,  coaipriHingthe4li>tlo(;atiun  on  the  tul)en>»ily  of  the  iwhiuni,  tlie 
dorwilj  the  everte*!  dorsal,  the  anterior  "hlique,  and  the  nupnirtpinuut. 

lyitfroid,  comprising  that  in  the  perineum  and  that  on  the  thyroid 
foramen. 

Piihic,  comprising  the  pnbic  and  the  suhspinnns. 

Turning  now  to  the  results  of  tlie  examination  of  specimena  and  of 
ex[icrimcnt«  upon  the  cadaver,  it  appears  that  in  the  more  froc]U«at 
forms  the  head  of  the  fomnr  pjiAse;*  over  the  outer,  iKwterior.  margin 
of  the  cotyloid  cavity,  usually  at  or  below  its  horizontal  diametrr, 
while  the  limb  is  flexe<l,  ad<lncted,  and  rot;it4il  inwarxl ;  then  by 
the  sinking  of  the  knee  the  femur  turns  up^in  its  atlat^hment  to  the 
Y-ligament  as  a  centre,  and  the  head  rises  to  a  higher  level  along  the 
out4'r  surface  of  the  acetabulum  or  further  backward  on  the  flat  surface 
of  the  ilium  in  front  of,  and  seldom  higher  than  the  apex  of,  the  ^mt 
seiatic  notch.  It  Is  to  be  borne  in  mind  thiit  this  apr-x  Ls  not  very 
mtich  almve  the  level  of  the  highest  part  of  the  cotyloid  mat^in.  Id 
this  movement  the  head  of  the  femur  may  pass  behind  the  notom  IrtH 
don  of  tlie  obturator  intcniuti,  k-aving  tluit  ti'udou  between  it«elf  and 
the  acetabulum  ;  or,  if  it  crosses  tlic  margin  of  the  cotyloid  cavity  at  tir 
above  its  horixontal  diameter,  it  may  te^ir  the  obtunitt>r  intemtis  ami 
pyriformis  or  pass  between  these  mu*ioles  and  oonw  to  rest  at  the  fiaiw 
\mnt  as  l»efun'.  The  former  is  the  dislocation  "  Udow  the  tfodoo,'* 
the  latter  the  "dorsal  "  or  the  dit'liM-atinn  "  u|ion  the  dorsum  ilii,"  as 
these  terms  were  originally  used,  but  the  distinction  is  one  which  can- 
not oAen  he  niadc  cliuie4diy.  The  iniportnnt  difference  U'twern  tbtio 
is  in  tlie  situation  of  the  rent  in  the  ca|iMil(-,  which  is  liigher  in  iKr 
latter  tlian  in  the  former,  and  will  probably  permit  re<luctio<i  by  mc- 
tion  oljliquoly  downward. 

Kx<H'ptionallv,  if,  after  the  disloi'ation  has  nt^enrred,  the  knee  in  «till 
further  loweretl  and  the  limb  nUlucte<l  and  rotatoil  outward,  the  otitrr 
branch  of  tlie  Y-ligament  ruptures  and  the  head  of  tlie  femur  pawva 
forward  along  the  ilium  toward  its  anterior  inferior  spine  or  fh* 
iiiterx'al  l»etween  the  two  spines,  the  "  evertcil  dorsal  "  of  Iti^-hiw, 
the  "supraspinous"  or  part  of  tlio  "supraeotyloid  "  ofotbera.    The 
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this  u  a  variety 
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^1    dov 
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attitiifle  of  tb 
mon  Imckwar 

Hut  the  hraiH  of  tlie  ft^miir  may  not  uiily  come  tu  rest  rlireetly  ul>ove 
the  cotyloid  cavity  by  a  secondary  displaceinent  furwiird  and  iiiwan) ; 
it  may  also  reach  nearly  the  same  ptnnl  by  a  HPtHindarj*  dit^placfiiieiit 
outwarti  and  backwanl  fn>m  a  primary  diHUicutloii  fttrward  u[M>n  the 
pubis.  Tile  diKtinctiun  lietureii  the  twa  i^  nidic-al,  fur  in  the  fnrmor 
the  nxit  of  the  Y-liKament  lies  on  the  inner  side  of  the  head,  which 
must  be  returned  to  its  socket  by  possint;  backward  behind  the  ace- 
tabulum ;  and  in  the  latter  the  \  •hmimrut  Hps  to  \X»  outer  xide  and 
the  hf-ad  niUHt  he  retunied  along  the  front  or  inner  side  of  the  acetab- 
ulum. There  is  still  a  thini  way  in  which  the  head  may  l>e  plnct-d 
alK>vc  the  aix-tabulum,  although  ul  u  tmmewhat  hiwer  level,  and  that  in 
by  direct  di<(pla<-4>ment  upward,  with  rupture  uf  the  upper  part  ^^f  the 
oarwnle  and  of  the  Y-Iigament,  hut  thif*  is  extremely  mre. 

The  dislocations  forward  (or  inward)  and  upwunJ  and  inward  and 
downward  ofler  no  ditliculticd  in  oln^Gration  ;  eaeli  ha^  it^  rlmracter- 

ic  symptoms,  althougti  the  perineal  variety  of  the  latter  is  .somewhat 
rply  distiugub^hcd  from  llie  ublunitor  i>r  thyn>itl  variety  by  the 
greater  flexion  and  alKliiction  of  the  limb.      Rigrlow  thinks  the  siipra- 

fiubie  can  be  produccsl  by  a  secondary'  displacement  upward  after  the 
lead  ha6  escaped  at  the  lower  part  of  the  capsule  during  flexion  of  the 
limb,  in  a  similar  manner  and  i>v  the  tame  mei-hanism  (Inweringof  the 
knc«)  aj*  a  se^'ondari*  "iliac"  dislocation  is  pnxluewl  from  a  primary' 
"  isrhiatic  "  one.  In  Bborl.  he  thinks  {htnct,  187H)  that  in  nuist  e:L-*»'S 
tile  head  of  the  femur  e.**apeH  over  the  lower  niai^in  of  the  aeet:ibubim 
and  (hen  passes  upwanl  as  the  limb  is  lowered,  and  either  behind  or 
in  front  of  the  acetabulum  according  as  the  limb  is  adducted  or 
atHlurte<],  and  uimn  this  theorv  he  Imisch  a  simple  rule  of  treatment 
applicable  to  l>otn  anterior  and  posterior  dislocations,  namely,  f!ex  the 
limb  at  a  right  angle  t4i  bring  the  head  Itelow  the  siM'ket,  and  then  liil 
it  into  place. 

FinnJly,  the  head  may  be  displaced  downwanl  u|Hjn  the  mljoining 
bnincli  of  the  ist^hium,  and  rest  tnere  (8ul>cotyloid) ;  the  jHtsition  is  one 
from  whirh  the  heail  can  Im*  *>a8ily  displaitisl  l)ackw*anl  or  forward,  and 
the  ilislocntion  tberi'by  tninsfornietl  into  a  dorNtI  or  obturator. 

The  distinction  lM>tween  the  two  barkwanl  forms.  u|Mm  the  thirsiim 
Uii  and  toward  the  sciatic  notch,  which  has  already  been  aluiiidoneil  by 
eminent  mii^pmhb  (Bigelow,  Krichscn,  Albert),  doe«  not  appear  to  de- 
wr\'e  to  Iw  retained,  except,  perhaps,  to  eslnbh'sh  corn'siM>iiding  vari- 
eties in  the  group;  and  the  anterior  ohiiipie,  everted  dorsjd,  ami  riupra- 
Hpini'U*  clearly  Ix'Inng  in  the  wiiiie  class  by  (heir  mode  of  pHxIuclion 
and  treatment.  Tfie  rlai*s  of  supnicotyhnd  dishK-alinns,  maue  bv  mime 
writers  to  cnntain  the  two  last  mcntioiieil,  the  rare  dislocations  Jirectiv 
upwanl,  and  some  of  the  siipnipuijic^  wilt  be  limitc<l  tu  ihoM-  in  whicli 
the  head  appears  to  have  moved  directly  upward.  The  corresponding 
class  anil  Icnii  of  "  siibrotyloid  "  mint  V>e  retained  for  the  rare  dislo- 
catioUH  downwanl  "u|m'U  the  tulH-rosity  uf  the  is^'hiiiui." 
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The  tormn  upward  anil  dcin-nwanl  must  nul  he  Uikra  too  literally. 
Tliey  tippcar  (o  hiive  been  nilher  *':irel«»ss!y  ni*^!  at  fii>t  witlwtut  atnri 
regiml  to  the  luiriiial  p^isitlwii  of  tho  pi'lvis.  When  the  IhiHv  i-i  upri^hi, 
th(»  up|MT  ImrdiT  ttf  the  HVinpliyt-iH  piiliis  lie.i  a  little  Im.*Iow  tlie  \v\A 
of  the  contri-  nf  thn  Pdtyluul  cavity,  and  thi*  luU'rtJrity  of  ihc  ifchiam 
lies  not  directly  Itolow  this  CAvity,  hut  below  and  behind.  The  dam- 
ficatiou,  then,  which  will  here  be  ui^ed  18  oa  followH : 


DiglocUiofi  tu^kiTftnl 


i]ijn«il,  rompriMinf:  tlic  "  iliai' "  utd  "  iacblaiic*'  or 

ihtHc  "u|>on   lite  tlurviini    ill! "  *iv\  "into  tb* 

iwliiaiiu  iiMliJi"  of  lh«  writvrk. 
ert-ncd  don&l,  iXfniiprnjinii  the  Kntcrior  oblique, 

*'iiiipnu[)iii<)U)s"  mill  fti>ti>«  of  Um  "tfupracntj' 

loid." 


Dwtncaiioiiii  ilovnmird 
niid  iiiwanl 


J  uliiiiraior. 
\  perinoil. 

1 1  ii>- pectineal. 

itubic. 

lUtrJ[)clTi<^. 

T>tt<lnr3iti(>iiK  <)irert1r  upwattt  HHipnu't^tvloitl  tvr  Milxi|>ii»ktB). 
DiiUwalitiitfi  (luwiiwunl  un  tlw  ttibertjxiiv  of  liie  iM-liiuuL. 


XHsloi'KliotiK  riirwanl 
and  upward 


>  supra  puUic 


As  in  the  eliiAsiti<n)tiiin  of  diHl<K'ulionH  of  the  shuiilder,  the  nnmcs 
the  prin(*i|>id  groups  indii-ate  the  direetiun  of  the  primary  clt?iptn(fnirol 
and,  conj^rfpienfly,  the  ixi^iiion  of  the  rent  in  (he  rap»iide,  und  llw 
naineti  of  the  varifties  show  either  the  phiiv  at  whieh  the  bend  t)^  the 
femur  eonie«  to  n^itl  or  tlie  special  i^yinptoruatic  feuture  whieh  luarki 
the  variety. 

BACEWABD  DISLOCATIONS. 

1.  Porwl. 

2.  Kvcrtcd  dorsal. 

In  ihiM  clu^  of  di»lucationa  tlic  head  of  the  feinnr  in  leavinfFthe 
cotyloid  cavity  imissoji  over  '\i»  po-*terior  margin  at  a  higher  (»r  hivrer 
point  while  the  tiinb  is  fle\i>«l,  ndductcl,  an<I  nitaled  inwanl.  In  tiie 
jjrcjtt  nmjorily  of  <^iscs  (he  lindi  pn'.-*«'r\'ef(  this  attitude,  and  \\%p  lip»d 
rests  not  far  from  and  liehind,  nr  bchiml  und  abov**.  the  niurgin  of  the 
acvlahnhim,  between  it  and  the  great  sciatic  notch,  nr  it  may  lie  a 
littln  higher  upon  the  concave  junrfiu'i?  of  the  ilium  ;  tl)e«<o  conHtitittr 
the  dorsal  variety,  and  inchtdo  the  "  iliae  "  anil '*  ivhintic  "  «f  Mlhef 
writers.  In  oihcr  cases  external  n>talion  of  the  limb  t:ikr^  place  with 
or  witliout  abductifm  and  extension  ;  in  the  latter  cttHc  the  limb  cni^wif 
the  opposite  thigh  and  the  toes  are  evertoii,  the  ht^d  of  tlie  tWniir  lieii 
above  the  socket,  and  the  lower  |iart  of  the  neck  corre*iponcU  tn  the 
upper  and  posterior  niaivin  *>f  the  acetabulum,  the  anterior  oblique 
variety;  in  the  former  ras<'  (with  abihiciinn  and  extensioni  the  outer 
branch  of  the  Y-Iigament  in  ruptured,  the  hciul  of  the  feinur  lies 
bImivc  the  Hockct,  and  the  everted  limb  lies  |Kirallel  to  itfl  fellow,  or 
slightly  abduct*'*! — the  everted  dorsfd  variety.  The  riasw  ineludw  nil 
the  backward  diiiliKiations  of  other  authors,  and  nu»st  of  those  that 
have  nomelinics  been  gnmped  under  the  term  "  (*npmeotyl««i(L** 
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1.  Dorsal  Dislocations. 

In  thpiv  disloratinnK,  which  an>  by  far  tJic  most  common  nf  all  dtf^ 
locfltions  of  the  hip,  the  head  of  the  ft-iniir  lies  bchliitl  aiid  iitNivt-  iha 
oiUyluid  CAvity,  etuier  clow  to  oud  overlapping  lU  odgf  (Mnl^igiiL''!* 
**  ina>ni|dt>te "  fiirni)or  further  away  upon  the  itium.  It  may  |iaAH 
below  the  obturator  intenius  and  riM*  behind  it,  ur  between  it  uud  the 
pyrifomiin,  or  abi>ve  the  latter,  or  l>otIi  niUficleh  mav  lie  rompletelv 
torn  aoros?.  The  proup,  therefore,  inchides  the  diNJocntionp  **  njion 
tlic  dorsum  ilii "  and  those  "into  the  isichiatic  nuteh  "  of  Cooper,  ur 
the  **domil"  and  the  *Slor»al  below  the  tendon"  uf  Bigeluw  a  fint 
ela8.-<tfication,  or  the  "iliac"  and  "  i^^^hiatic"  of  others. 

Causes.  l*orsal  dtsloeationsi  arc  c*»mnionlv  caused  by  violence  that 
nppr«>xiniat4>s  the  knee  aud  the  |M-lvis  while  the  Ihigh  it*  flexcil, 
a<idurttHl,  and  rotated  inwnni,  a.s  in  »  fall  fmrn  a  height,  or  in  the  fall 
<if  a  heavy  body  upon  the  back  of  the  patient  while  be  is  t^toopin^r  for- 
ward. \jes»  fre(iuently  the  dislocation  is  pnwluced  mainly  or  solely 
bv  flexion,  adduction,  and  inwani  rotation,  one  tif  the  three  mnve- 
menlA  Iteing  exaggerated.  Thus,  in  a  case  rejxtrted  by  Moffat,'  the 
ptitienl  ^a.s  drawing  a  riilwav  tuirriage  ab>ng  the  tnick;  he  fell  for- 
wanl  and  rolleil  upon  his  iMick  outside  the  rail  to  e.senjie  the  rnr,  but, 
&s  it  |ia^>sed,  the  end  of  the  footboard  oauglit  his  leg  and  bent  it  uiion 
and  across  hl)<  belly  (flexion  ami  adduction).  The  car  had  to  Ire  raided 
with  a  iack-flcrew  to  free  liim,  and  wlien  i-elea-^il  he  wa.«  Iving  uit«m 
his  IwoK  with  the  limb  in  the  ix^ilion  de^'ribed.  When  e^a^lilled  ut 
the  ho'^pitai,  thr  thigh  wa.-^  slighlly  flexed  and  rotated  inwanj,  tlie  tuen 
overlapping  tb<'*e  of  the  other  fitot. 

In  a  ease  reported  by  Dnpuytren,  exaggerated  adduction  np|iears  to 
luive  l»eeu  the  chief  factor.  A  deliirale  man.  twenty-one  yearv  old, 
was  thrown,  while  wrestling,  npon  hit*  left  side,  aixl  in  the  tall  tlie  left 
thigh  was  foHMbly  carried  acnw^  the  fnint  of  the  other  by  e<mtnei  of 
the  ftide  of  the  kiwH?  with  the  ground.  In  a  t^a^e  obM>r\'tHl  by  Mal- 
gaign*-.  and  in  another  qnot«i  by  liini  from  Mercier,  exaggerated 
iDuartl  rotation  apiiearetl  to  lie  the  princijia]  (■nuse;  botli  italicut^  were 
women  who  ftlip|)eil  and  twiitteil  the  fmit  tnwanl  while  walking. 

A  ca-se.  exceptinnnl  not  only  by  it.-i  nuMle  of  pnKliiction  but  alwi  by 
iho  age  of  the  f<atient,  wa>i  re|>orted  by  FtnrteU  and  haj*  beeti  referrwl 
to  alH>ve.  Tin- patient  was  a  child  eleven  months  old.  anil  the  disUv- 
cation  wiL^  caused  by  the  efl'ort  of  a  shoemaker  to  put  on  it.-*  "hoe  while 
it  was  sitting  on  itft  numeV  knre. 

In  two  cases  in  which  the  bead  was  split  into  two  pieces,  one  of 
which  remiiinitl  in  the  socket  attaclufl  to  ilii*  liganu'nLuni  ten*»,  it  i% 
Aviflrnt  that  the  flexinn.  ntldueti<m,  and  rotntiiiu  wen>  not  earriiil  far 
#nnugh  to  turn  the  heaii  nnl  of  the  Hiekel,  and  the  flisl(»cation,  strielly 
R|)eflking,  was  a  rompliratif>n  of  a  fracture  of  the  head  pnHhieeil  by 
vinleni  pressure  i>f  the  inner  segment  against  the  outer  and  up|ier 
margin  of  llu-  cavity;  in  like  inainter  the  iliMltHAtion  may  Ijc  faeili- 
tat<Hl  by  the  breaking  off  of  a  c4inBiiiend»le  jMtrtiou  of  the  acet:ibular 
ring.     There  ih  rctk^ou  to  think  lliat  ^mie  di^ltKiitionn  art-  pnxhicetl  in 

■MoAt:   Uncot.  IH7H,  vol.  n.  p.  8a|. 
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this  manner  by  violence  acting  directly  ujKin  the  upper  part  of  tiMrr 
tliif^li,  ns  in  (lie  |Nissa^  iicro^t^  it  uf  the  wlieel  nf  a  heavy  wa^m. 

ft  U  Iiy  no  means  iincnnimnn  for  a  dorsal  <li*lo<rati"n  to  be  pnidun-ii 
liy  the  transformation  uf  otie  downwnni  and  inwanl  (obturator  i  during 
manipuIalioiit4  muile  to  cfi'eet  ivdiirtioii.  the  head  pa^ini;  lieluw  aiid  Im^ 
hind  the  aaitahuliiin  diinni^  flexion  and  adiluctinn  of  Uie  limb,  and.  in 
like  iiKUiuer,  a  dorsal  may  be  trunsfonned  into  au  oliturati^rclirihiration. 
Ocra-itiitnallv  dor>4al  dinlocaLion  takers  place  frradiialtv  while  the 
pittient  is  contined  to  bed  by  illness,  especially  by  acute  nrtirultir  rheu- 
matism and  the  infections  or  eniptive  fevers.  The«;  "  ^iMinUineems" 
disloejitioris  an'  (-onRidfreil  in  (liapter  LIII. 

P&thology.  The  condition  of  the  cajv-HuIe  and  of  the  nitiM-Icn  iUmuI 
the  joint  and  the  position  of  the  head  of  the  femur  have  Ikx-h  clearly 
shown  by  direct  exaiaiiiation  of  a  considerable  nuuibt-T  of  rt|>ecinii4u 
of  recent  dil^lo^atio^,  and  bv  old  ones,  and  by  ex|Krintent  ujMin  xW 
cadaver.  Among  the  autopsies  of  fresh  dislocations  recently  rejioni'd 
may  be  mentioned  those  by  Moxou,'  MacConimc,'  Adams,*  MorriV 
Lc*',*  Humphry*  three  cases,  Rutherford,'  Stinison,'  and  Walker.* 

The  cajisule  is  torn  always  in  itii  lower  posterior  part,  and  uwmlly 
also  ill  its  under  pari,  )>ut  the  rent  varies  greatly  In  extent  and  sbaiH<. 
Fri'fjnently  it  liet*  nbcmt  midway  between  tlipupprrand  htwrrpo«|iTitrr 
insertions  of  the  eajwule ;  sometimes  the  capsule  is  torn  away  from  the 
femur,  and,  rarely,  away  from  the  acetabulum. 

I  u  Morris's,  I ^e's, and  Walker's  case*  tlit- conditions  wrre  exceptional ; 
in  the  former  (Fig.  328)  "  the  capsule  wa^  riiptnred  on  its  lower  and  in- 
ner side,  and  was  clearly  peeled  up  from  oQ'  the  Ijaek  of  the  neck  of  liie 
femur  un  far  as  the  digital  fcis^.  Thi*  rent 
commenced  below  the  pectineo-femoml  Iwnd, 
midway  between  the  atu'tabulnm  and  the  feumr 
and  ran  (l)untwanl  and  borkwanl  to  the  nrek 
of  the  latter,  which  it  reached  just  obovt-  and 
l>ehtnd  the  .«uiall  tnK'lianter,  and  ('21  inwanl 
and  IjackwanI  acrosw  the  thin  [Ktrfion  of  the 
capsule  towanl  the  acetabulum,  which  it  nearly 
reached  a  little  behind  the  ischial  Uinler  of  the 
cotyloid  notch.  It  ihus  formed  two  n\d**^  of 
a  large  opening  which  was  made  qnatlrilatiTal 


Pio  328. 


Mo«Tli*«eaMof<lorMl  dlilo- 
caUoo ;  toranr  (li^^ivtl  Ktut  nl*- 
dnctM  lo  ahitw  the  rent  in  tbt 


in  form  by  the  detachment  of  the  flap  fntm  the 

Kvid4-nily   ilie 

head  had  csea|»ed  downwnnl. 

In  Lee's  case  the  capsule  waa  "freely  iaceraled  all  around,  n  ^nmll 

pfirtion  remaining  attached  to  the  femur  in  frrmt  ami  Itehind.*^     ThtA 

was.  therefore,  an  "  irregtdar"  dislnention.  and  to  the  extensive  laevra- 

tiun  of  tlic  capsule  c^^rresfxinded  a  variation  In  the  symptomi*  whicli 

>  Voxon:  HMlieal  Timea  Mid  Gmn^tte.  IST2,  vol.  i.  p.  M. 

*  MarOmnao:  St.  Thonui'a  Hmtiilal  KcifirK  1^1.  vn).  U  ?  KA 
'  Aduiiii:  TniiiBiirrti'nM  nf  tin-  I'ntliiil'ivintl  ^H-irly  of  Idinalun,  IKTII,  TuL  ni  p-  )i 

*  Mnrrm:  Mnllro-Chirargfoil  Tnu'wtioiiN,  1K77.  vul.  It.  p.  IHl. 

*  Irfw:  Kt.  <JrorK«'»  HwpiUl  KrimrU.  IfCJ  74,  »i»t  rli.  p.  IW. 

*  Hiimplinr :  lAnwt,  1k-«.  rn\.  ii   j..  1011. 
»  RiithrrfunI  ;   ()l»-«irow  Mfdiral  Jntinml.  M»)r.  t^^ 
'HtilOMin  :   N(!tr  York  Modu-sl  ,tfiiirn)kl.  AuKiirt  lOt  180.  p.  163. 
"  Wiilkvr:   iJetruit  L^ucvt.  July.  1»79. 
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fully  corr(il>oratfrt  Bipelow'a  views;  the  report  says:  "Two  of  the 
main  ftig-iis  of  ilirtlitcntion  were  altseiit.  imniely,  the  ndvanceil  jwisition 
of  tlic  kiice  with  tint  fiMit  reii;tir)^'  iijmui  ihf  opposite  oiie^  and  murkcd 
diortunin^."  Tlie  hciii)  of  the  fMiiur  wns  b«lo\v  the  pyrtfonuU  inusclu 
and  tmtnpdiati'ly  h<'liind  llie  acctahiiluni. 

In  WalktVrt  the  p^^^tc-rinr  rim  of  the  acetabulnm  had  Horn  bmki*n  off, 
the  posterior  half  of  the  eapside  torn  away,  ami  the  bone  displaced  to 
an  unusual  dintnnoe.     The  vioh*nee  had  been  very  great. 

The  pre^'rv'ution  of  the  anterior  portwu  of  the  oa[fsule,  tlie  ilio- 
fi-iiutnil  ligament,  i»  oon)it:tnt,  as  ha>4  been  saiil,  in  the  caM>H  whieli 
Bipelow  terms  *'  n-jfular,"  tfaow  w}iich  are  nuirke<l  bv  the  ennirnon 
and  charactcn!*tie  i^ymptoms  of  the  disloeation,  awl,  as  lie  alst*  {>oinle<l 
outf  the  stn>n}^  |Kirtiou  of  the  eapitule  at  it»  up|KT  and  pi^iterior  jiart  it* 
alrHi  u.tnally  iintoni  and  op{)ose-8  tiie  asreut  of  the  head  u|Hin  the  ilitmi. 

The  ligamentiini  teres  h  usually  torn  from  its  attaeluucnt  to  the 
femur,  but  Mtiuetitues  is  rutitured. 

Of  tite  muttelert,  the  tjuadraturi  femori8  ifl  uxually  completely  torn 
acnvss,  but  sometimes  (Humphry's  thin!  case)  is  intact ;  tlie  );enieUi 
etunntonly  are  torn,  hut  the  obturator  intemu.s  which  is  so  cIoM-ly  asso- 
riiittil  with  them  fre*juently  CficiipeH  or  i«  only  partly  lacerated,  pntb- 
ably  Itecau^e  of  its  greater  Ictiytli.  The  pyriformis  and  obturator 
externus<  are  sonietimts^  lorn  jiartly  or  entirety  aerotw ;  tlie  glutei 
usually  oteape  injuiy  entirely  or  are  only  slightly  lacerateil. 

The  iiead  of  the  iemiir  may  lie  close  to  the  marj^in  of  the  acetabu- 
lum, even  uverluppiu^  the  eavity,  ur  it  umy  be  displaced  to  a.  variable 
distance  barkwnnl  or  iMckwiinl  und  up- 
wan!.  The  lowest  point  at  which  its 
r«>ntre  tvMa  h  the  iKi^e  of  the  spino 
of  the  iM'binm  (AdaniK*  and  Quain  *) 
overlapping  both  sciatic  notches ;  and 
the  higlie^it,  except  |)erhapt»  in  exeep- 
tional  eaises,  api»ear>*  to  be  op|M)slte  the 
apes  of  the  great  sciatic  uoteh,  whieli, 
in  the  recuml>ent  |>o.sitJon,  ih  diretrtly 
below  the  anteiior  superior  spine  of  the 
ilium,  the  line  uniting  the  two  passing 
aliout  an  incfi  aU»ve  the  margin  of  the 
cotyloid  cavity.  Fifty  years  ago  Qmiin 
(lemonHtrate<l  by  autMi>sy  the  error 
cnntiined  in  the  name  given  by  Sir 
Artlev  CiKiper  to  the  lower  fonn  of  di«h»cation  "  into  the  sciatic  notch," 
and  Ajrmally  odle<l  attention  to  it ;  ami  a  {ew  yeors  later  Malgaigne 
nhoweil  that' the  head  of  the  bone  wixs  uiuch  le***»  upon  the  ilium  in  the 
higher  fortn  limn  was  8up|M)seil,  auil  further  that  in  many,  jierhap*  a 
majoritv,  nf  the  di'-loeations  *'uj»on  the  ditrsum  ilii"  the  (emnr  left 
tltr  soclvct  at  its  lower  |K>sterior  |iart  and  »ubsot)Uenlly  iKL*i<i-<l  upward. 
BO  that  in  such  cnses  the  primary  dislocation  was  **  isehmtic,"  and  the 
"  iliac  "  was  settmdary.     Thiti  view  has  U'cn  amply  r<^nlirmed.     full 
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snopimens  of  old  dislooations  which  Mal|2:aignc  cxamnietl.  the  hnifl  «f 
the  frmur  pose  in  •'>  only  tn  the  \v\v\  (tf  a  linu  dntwii  fnim  tlic  nnlrrinr 
superior  spin*.'  o("  the  ilium  to  the  apr>x  of  the  great  sriutir  Dntcii,  in  2 
it  rose  half  a  ctmtimetre  ahove  this  line,  in  2  one  contimctrt'.  in  I  one 
and  a  lialf  tx;ntinu'tifs,  uml  in  1  two  centimctrtti.  Tlicrc  is  uo  rL>a^in 
to  8up[MJHC  lliat  in  uhl  diMliicalionri  the  head  is  at  a  lowpr  l<>vcl  than  in 
recent  ones,  indec<l  it  is  prolmbly  somewhat  higher. 

Wiion  tlie  iicad  uf  tlie  femur  leaves  the  stK^kft  at  itit  lower  part  it 
|msscs  usTially  l)e!ow  the  obturator  internu-^  and  then  ri-it-s  tH>htntl  il, 
so  tluil  tilts  inii!>i-ie  h  intcrposotl  between  it  and  the  ocettiltuluni  (Ki{;. 
820).  Or  it  may  lie  immeiliatidy  beneath  tlie  iibturntor  interuuM  and 
press  it  forcibly  upward,  as  in  Adams'f  case  ( Fig.  330),  whieh  rfinaiueil 
iMirtHhiced  until  the  iialient's  death  on  the  fourteenth  tiiy,  ami  in  whieli 
tlie  niURcIe  w:w  so  lightly  ftrettdied  over  the  upjH'r  jwrt  of  the  head 
that  a  deep  groove  li:id  fornuHl  in  the  articular  rartihige  of  the  laiier 
exactly  oorrcsptmiling  in  size  and  direction  to  the  tendon  ;  the  Iwad 
rested  uti  the  spine  of  the  is(>hium,  and  the  obturator  exloruuA  aod 
quadrati]8  femoris  were  riipture<l.  Or  the  hcail  inay  pos^  above  ihe 
obturator  internus,  between  it  and  the  pYriformis,  as  in  MacCormac's 
ca>ie  (Fig.  -VM),  in  wliirh  it  resjleil  "  l>ehind  the  acetabular  ridge  opjuhsite 
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lUeOonnacr't  ■pertm>>ii  nf  n>n-«t  dAmI  4t»- 

location.    Th«  bfMi)  nf  the  femur  U«»  fOM  fa»> 

Adama'ic«*p:a.b««d(»rfknnar;*hObtlUMor       hltid  lli«  u-oUIioluin.  U-Uxk  ih»  py^fcraiK 

mteniiin  niptnK<l;  r.  quwlnitus  IkmnrtK  ru|»-       nmUhuve  tbi-oMuralnr  InteniQfUMltb*  tan 

turwl ;  .1,  wiaUr  iwtti-.  kvhivIIu*  niiurlra 

the  middle  nnd  upi»er  part  of  the  great  isehiutre  foramen,  iK'himl  the  \mw~ 
terior  border  of  the  gluteus  iucdin.s  and  only  c»)vered  by  the  gliiteiw 
maximiiH  and  the  integument."  This  i^  an  example  of  a  real  pnntarr 
"  iliuc '■  disloeation,  and  the  rent  in  the  cnitsule  was  "merely  on  tlir 
Iwck  part,  and  the  ncek  was  as  it  were  hxrkeil  over  the  art-tabular  nMgr. 
and  the  Ktmng  anterior  i>:iri  of  the  capHule  H-as  lightlv  sin-trliMJ." 

The  edgi- of  the  aretabiiluni  ii*  wnietimefi  ehippe*^.  and  in  iwt»  of 
Uie  casett  aliovc  quoted  {Quain,  Morria)  there  was  a  fracturv  lhr«»ugh 
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thi'  ilium  into  the  cotyloid  cavity,  and  in  the  Inttor  there  wa.s  nlso  a 
fractiirv  of  the  ramus  of  the  ischium.  In  botli  caara  the  injury  was 
catiMMl  hy  grt-at  violcnfc. 

In  a  cajie  reportwl  Iiy  Hirkelt '  th«  head  of  the  femur  was  split  ver- 
tically, the  inner  half  remaining  in  the  aretiihutuni  and  ^lill  nllaclied 
t<i  the  ligunieutum  teres,  and  the  uthi-r,  ctrntinuuiis  with  the  neck, 
being  <li.Hplaced  luwkwanl  ahove  llio  nbtiirator  internii!^.  A  .Himilur 
cas^',  «(U«ited  aU>ve  atuorij;  euni|x>und  dif-liK-atinui^,  p.  715,  wn?.  reiiort<^ 
hy  .M«>.x'm  ;  and  in  another  re|M)rted  hy  Uiodel  *  tlie  lu-ad  and  m^i-k  were 
(iplit  longitudinally,  Ijoth  frugmentH  U-ing  displaced  fn>ni  tin*  MH'keU 
I'rile*  re|K)rtetl  a  case  of  fracture  of  the  |>uMtcriur  third  of  the  hejid 
and  of  the  posterior  half  uf  the  rim  uf  the  at-etahiduni.  In  my  i-iise 
ihi-  liea<l(if  the  i'emnr  wa-*  deeply  indcuicti,  apparently  hy  ctmtuei  with 
an  oste»)phyte  clost^  Itehind  Ine  rim  ul'  the  ucetabulum,  and  a  {Hirtiim 
of  the  hibniui  eartilugineum  hud  lieen  broken  off.  In  a  ca^e  9cen  hy 
]>ies4en  *  the  nw-k  of  the  fennir  had  been  broken  at  the  moment  of  dis- 
location, bur  ilouhlless  after  the  head  of  the  Ixme  ha<l  left  the  wM-kcL 
In  ftevcral  re|>orted  cases  the  neck  has  been  broken  during  an  nltempt 
to  reduce,  and  in  a  few  in  which  fradure  has  been  n-eogniznl  il  has 
renmiufil  nneerlaiii  whether  it  mx-iirn-il  simultau<-1>ll^ly  with  the  <IisIo- 
i-aliun  or  was  cantred  by  the  f>urgetHi.     ^See  Cliapler  LIll.) 

'riie  iK'iatic  nerve  eonmionly  lies  behind  the  htud  of  the  femur  and 
at  the  most  is  only  slightly  presMxl  upon,  but  in  QuainV  eaE!«  it  v>as 
ptn-tcbiil  over  the  uvck  of  the  fennir. 

Symptoms.  The  patient  is  unable  to  bear  his  weight  upon  or  volun- 
tarily to  move  his  injunil  limb  :  if  he  stands  upriglit  it  ^how>  moder- 
ate flexion  ami  adthuTtiou,  markeil  inverHtou,  and  morr  or  less  fihorten- 
ing,  the  toes  resting  on  those  of  the  other  foot.  When  he  is  placetl 
upon  hi:<  hack  the  apfwrent  adduction  and  flexion  aix'  inerea^et),  the 
kne<f  n>?jling  jn>l  alHive  ihc  olber  |)nCettu  or  cnn^i'ing  the  thigh  at  a 
highi'r  point.  The  conlours  of  the  outer  an<l  ito-tiTior  n-gions  of  ilie 
hip  art>  elianged  bv  lu^s  of  the  normal  depn-h.>4iou  lK.'hiud  the  tnH-hnuler, 
elevation  c>f  the  gluteal  fold,  and  abnormal  fulue<4x  due  to  the  approxi- 
mation of  the  inH?rtions  of  the  gluteal  mu«eles,  Tlie  tix)chonter  rises 
t*)  a  variable  di-^tance  above  the  line  drawn  from  tlie  anterior  .MUporiur 
Kpine  of  the  ilinm  lo  the  tubpmsity  of  the  iK-hiunt,  and  its  distance 
fnjm  the  first-namcfl  prominence  is  incrca«?«l.  The  head  of  the  femur 
can  Im)  «tbH-urt;ly  felt  through  the  gluteus  maximum  and  recognized  by 
ita  movements  when  the  limb  is  Hexed  or  rotnteil.  The  empty  M»ckt>t 
cannot  be  felt  from  in  front,  because  it  is  ooverwl  by  the  anterior  por- 
tion of  llie  cap'-nle  atal  the  psoas  and  iliaeus,  but  the  depres'-ibdity 
of  the  soft  |Hins  in  S-arpaV  upace  is  as  great  as,  or  gn-nter  than,  tliat 
on  the  op|io<«ite  side.  wherea.s  in  fracture  of  the  neck  of  the  fenmr  this 
deprv!#tbility  is  iliniinishcd. 

The  limb  can  be  still  further  ndducte<1  and  flexeil,  but  it  cannot  be 
abducted  or  rotated  outwani.  The  apparent  shortening  varies  greatly 
in  degree  in  difl'erent  cases,  and  ttie  actual  shortening  i-aiuiul  always  l« 

<  Blrkrtt :  ModlnMliirgr^t-al  Trmnmrtlniu,  1hi».  vn).  IH.  |>.  13% 

•  Ri«del :  Bellsco  mm  (.VnlralM.  ffir  (/htr-,  I8M,  p  09 
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UoU-rtninotl  willi  lu-ciirucy  iKH-auHo  of  the  difficulty  in  plnriiig  tlip  limits 
synimctrii-:illy.  Comrfniiii)^  tliis  hliorU-niiig  liu*  m(*<t  i.*<'Mlr:i<li<-tonf 
statements  luivc  been  nm<lc ;  some  euigftius,  relying  Mtlely  up>n  tin* 

Pio.  332. 


bona)  diilociUoo  of  tbc  Up. 

appearance  nf  t)u>  linil>  and  seeing  (hut  the  knee  Inv  well  nhnve  tbf 
opjMwiito  rtne,  have  de^ribed  the  tiliortening  u-s  gmil  ;  oilier^,  litoking 
only  to  the  new  relatione  of  the  I>une8  at  shown  npim  lliv  ffkelvUMi, 
ha%'e  d&«;ril>ed  the  Hhort4>ning  a^  nuxlemle  or  evtm  att  ahwnit  in  the 
Inwer  fomi!4.  The  error  in  the  tir^t  arises  from  not  udi in^  mto  m^imal 
tlie  eflcft  uf  adduction  to  creiite  an  :ui{tun^tit  .shortening  nf  il>  d 

limb  when  ettiii[Kire<l  with  itn  nun-aiidueted,  t^ttlt  morL*  with  it-  A, 

fellow ;  that  in  the  fiecond  arises  from  considering  the  <{iit*Ktion  only 
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with  rpferenotf  to  tlte  poKition  uf  ext^ni^ioii.  If  the  heaii  of  tin*  r<<miir 
In.  (IU|i)iic(,*()  iKiokwiim  Itiwan)  the  ^pinc  uf  the  ist'hnini,  i\k  length  of 
tlK  linih  mcii9un-<l  in  extcoi^iou  (if  tluit  h  ynfuMiilv)  frum  the  nntcriur 
(luperior  ojune  o{  the  iiiumto  lite  km-e  or  aukle  will  nut  be  iliiniiUKhiMl, 
for  the  movement  backwanl  of  lh«  head  has  l)cen  at  right  angles  to  the 
lint-  of  mooaurcinent  and  hiui  not  brought  the  knee  any  ni-ui\*r  to  the 
|»rlvifi;  but  if  the  nieaMirfmcnt  is  nimie  whiU-  the  thigh  iti  flpxwl  at 
a  right  angle  the  meuhunxl  length  will  he  less  by  al>utit  two  inehtrn  than 
that  of  lh(.>  4ithcr  limh  in  the  !>aine  i»ot»itinn,  fur  now  the  nieu^iireil  line 
itf  nearly  pciRillcl  to  ilie  direi^tion  of  tliisphun'nient.  ^N'hen  the  head  in 
dis|tl»ee<l  upward  as  well  as  backward  the  dit1en>n(.'c  in  iJie  anumnt  of 
shorteniu;;  in  theM;  two  pof«itions  of  the  limb  i^  nnich  lejw,  forthedin-e- 
tion  of  the  displaeement  deviates  at  alMnit  tlie  tutme  angle  from  the 
m«i«iire<l  line  in  ea<'h  attitude.  Of  course,  in  each  limb  the  nu-nMire*! 
leugUi  Is  less  when  the  thigh  u  flexed,  but  tlie  diflerenee  iu  the  i-<>tn- 
pnRitive  mea^nrements  of  the  two  limbfi  !?*  nut  affected  in  the  high  di»- 
loe:itions  and  is  greatly  afF^-eted  in  the  low  ones.  In  making  measure- 
ments the  two  limbs  must  be  syuiinutrieullv  placeil  tn  regi^rds  Hexion 
and  adtliioliun,  and  the  Hxiil  aiMuclinn  of  llie  injured  linib  Rimetimcs 
interferes  seriously  with  the  aeeimiplishment  of  this  eonditioii,  for  its 
kiKH;  occupies  the  [Kisition  to  which  the  other  one  Hhonid  1m'  bninght, 
and,  therefore,  an  equal  u<ldueti<m  mnnot  l>e  given  to  the  ^lund  limb 
without  carn'ing  it*  knee  across  nl  a  higlier  or  lower  level,  and  tlnm 
giving  it  an  unrivnunetrieal  Hexion.  it  mtiHl  also  Ik'  n'membered  that 
ap|»rent  synnuetr)*  of  |)o.>^ition  \h  not  sufficient,  the  symmetr)-  must  be 
n-al  in  ttiut  tlie  angles  of  flexion  and  addueliuii  un  thr  ;Wrw  are  tlie 
Hume.  Fortunati'ly  the  exact  deteriniuattuu  uf  the  shortening  is  not 
nM*i-sHary  to  the  dbgnoHia  of  the  di^jlocation. 

When  the  head  pasvses  below  Ihe  tendon  of  the  obturator  internus 
and  d<K-M  not  M>eoiidarily  rise  uixui  the  ilium,  the  invernion  and  flexion 
of  the  limh  are  greater  than  when  the  head  crimes  to  rest  at  a  higher 
iioiiil,  and  may  Ik'  stj  great  (hat  the  limb  entju^s  the  opposite  thigh  as 
nigli  aK  \\&  middle.  The  flexion  may  he  8o  ma^ketl  by  tlic  tilting  of  rlio 
pelvis  that  the  thigh  will  lie  iK-arly  alongside  the  other,  (uindlel  to 
the  long  axis  of  the  Injdy,  but  the  condition  can  be  recr>gnized  by 
attention  to  the  compeiisHton-  curve  (lonlosis)  of  the  lumbar  vertebne  ; 
indee«l,  Synie '  said  he  made  the  diagnosis  of  ischialic  dislocation  with- 
out other  handling  of  the  patient  than  tltat  ne«<esHar)'  to  recognize  the 
lunloiiiH. 

The  twiw  of  the  comparative  fixation  of  the  limb,  of  its  atlitndp, 
and  of  the  \vm  of  even  |Kissive  alMluetion  ami  external  mtaiion  wa8 
first  clearly  sliown  by  Bigelow,  in  hi«  elawieal  monograph  iiiMiti  the 
//(■/*.  OthefH  had  recognized,  in  a  measure,  the  |«art  taleu  by  the 
fttnjng  anlerior  iK>rtion  of  the  aipsule  in  determining  the  attitude  of 
Uie  lirob,  but  he  was  tlte  firvt  to  study  the  Mihject  in  all  its  beariiws 
and  (o  pr^-sent  a  complete  account  of  the  relationt>  and  Influenreti  of  the 
Y-ligament  in  all  fnrnis  of  dislocation,  one  which  was  at  once  and  every- 
whcrt!  acceplwl  and  luis  been  made  the  basis  of  the  present  mefhiMlsof 
retliiction.     Hi-  wiys,-  '*  The  inversion  is  chiefly  due  to  the  outer  branch 

■  S]nn«:  I^mdon  sod  Edinbargb  HodIIiIj  Jonrna).  1M3,  rdl.  111.  jk.  498L 
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of  the  Y-Iipinifnt.,  n»  is  shown  by  the  fiwrt  that  titft  i'hanu*t«*rHtk'  wjr" 
[Ii.sa|){>eiirs  \\  hi-ii  thih  brHiidi  is  iltvided." 

Diagnosis.  The  ivcc»pniti(in  of  the  rhara<!t**r  of  tlie  injiin*  Ik  rnifly 
dilliculu  The  groupof  prominent  synijitoniA — loss  of  funoiitm  ;  athhic- 
tioii,  inversion,  and  fli'xiun  of  the  linih  ;  roiiMtance  to  aUlnclion,  exU-ii- 
gion,  nntl  ontwnnl  nttation  ;  eh;vation  of  the  tnH'hanter  almvc  N^Iatiui'N 
line — are  not  found  in  any  other  afluctlou  exi*t>|)t  )H<rha|>s  )i)|>-j(>iut  di-^ 
ease  of  long  standing.  The  niiMUike  mont  fnx)ii('ntly  niadi-  in  tliai  •■! 
cnnfonndinp  it  with  n  frnettire  of  the  neek  of  the  femur,  nr,  tti  siit-ak 
more  definitely,  is  that  of  supposing  a  fracture  of  the  u«.*k  to  be  a 
diflloeation.  I  havi-  met  with  eevenil  instanoes  of  thiii,  winie  of  whirh 
led  to  litigation.  The  differences  between  the  symptom*  «tf  the  two 
injuries  are  ^striking  and  u&uully  snfileient  to  make  the  niihtake  ini|iu»- 
nWAc  if  onlinnry  atleiitiiui  i^^  paiil  to  them  ;  the  fixity  of  tin-  limb  in  din- 
loratioTi,  with  the  knee  thrown  forward  ami  inward  ag3iin*t  nr  iirmn  the 
opposite  thigh,  the  prominenee  of  the  in«c'hanter,  and,  uminIIv,  its 
inereased  distance  fnmi  the  anterior  superior  Hiine  nf  tlie  ilium,  con- 
trast Btrongly  with  the  straight,  everted,  iKJwerless  limb  and  Hnt1cne<l 
hip  of  fracture  of  the  neek.  Fractiirei^  with  inver^^ion  and  dishMHtiooa 
with  eversion  are  entirely  exceptional.  When  the  twf>  injuries  have 
rot'xisteil  the  diagnnsis  has  sometimes  Ikjcu  made  by  recognizing  that 
the  head,  which  could  l»e  felt  out  of  Its  place,  did  not  i^iuxn'  in  lltc 
movemcnts  comniiinieated  to  the  nhafi,'  and  sometimes  by  ihcMpliiting 
and  enlargement  of  the  great  trochanter. 


2.  Everted  Dorsal  Dislocations. 

In  this  class,  of  which  there  are  but  tew  recnrde<l  cases,  a»  hcTB 
included  Bigelow's  anterior  oblioue,  evort*'<l  dorsal,  and  aomp  of  the 
ftupraripinuus.  It  is  cliurueterized,  as  the  name  indicate!*,  by  eversion 
of  the  limb  in  p]a<H!  uf  the  inward  nilatioii  which  is  so  prtttnincnl  i 
feiitnre  of  ihe  conniion  dursal  dislocation,  and  this  symptom  ii»  due  in 
all  cases,  except  ju'rha^is  tlie  very  rare  anterittr  ubliquc,  to  ruptun-  tif 
the  outer  branch  of  the  Y-lig:iinent.  In  tlie  supnisiiimyiw  ^■a^icty  tite 
head  of  the  l>one  IIl'^  abuve  the  anterior  inferior  spinoiw  prtK-esi*  of  lite 
ilium  in  the  notch  lM>twc4-n  it  and  the  superior  spine 

AtthuiigU  occasional  c;is<'s  had  bwn  previtrtittly  re|iurted,  the  variety 
wiw  m)l  described  by  systematic  writers  bcfim*  Bigelow,  and  was  nut 
even  mentione*!  by  Malgaigne,  although  jiossihly  one  or  two  «if  the 
coses  classetl  by  him  as  supnu«tyloid  may  have  lieen  i»f  tliis  kiml. 
In  a  paper  by  Blasius*  on  supraeotyloid  di^liKaitiun.n  wveral  cajsm  «if 
tliis  variety  (everted  dorsal)  are  included,  together  with  others  in  whi<4i 
the  lie:id  hail  n'ucheil  nearly  the  same  jMisition  by  passing  outwanlaf\er 
primary  disIiKiation  forward  and  upward  n|»«(n  tlie  jwdii.^  and  a  few 
in  which  the  dislcKuitiun  W!W  primarily  directed  upwanl.  The  sinir 
grouping  has  lK*en  foUnweil  by  4>llier  writers,  ainl  in  no  rvitortetl  tiwe 
previuiis  to  1850  does  it  appear  to  have  been  rcoogniM*d  that  the  htod 
had  reached  this  |M)sition  by  a  secondary  displuocmeut  afVer  dislocation 

■  Koch:  IkTlln.  klin.  WochciMchriA,  IHga,  |i.  Oft. 
*  filMiiui  Arch.  fQr  klin  Chlr..  ISJi,  vol.  sri.  p.  aOT. 
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twrkwnrxl  anil  itpwanl.  Rlamiis'fl  papor,  nitliough  nnbli^ilml  in  1874, 
rmi:*t  l>e  cl.i**e<l  with  those  of  an  esirlier  |»eri<j<l,  for  it  is  rwillv  the 
n*pul>Iicatioa  by  hi.s  turn  in  a  graduating  thesis  nf  resoarehc^  made 
some  time  earlier,  ami  it  make:^  nu  mention  uf  Bijj^towV  work.  It 
ijS  in  one  respert,  a  ]>iiblication  to  he-  rrgrotteil,  for  the  authority  of 
its  writer  and  its  dute  t^'iinbine  to  further  the  acceptance  without  exami- 
nation of  the  gnmpinj;,  or  claftsiticj^tion,  which  cannot  properly  In? 
aoreptotl  in  view  of  the  imi>ortiint  jiathological  differences  i)elweeu  the 
iiulividiiul  caises  of  which  it  la  made  up. 

ViiM\n  reported  Iwfore  1 850  and  quoted  an  of  this  kind  hy  Bij^low 
nnd  a«  jKvwibly  Ruch  in  my  tirst  wlition,  appear  to  me  to  be  more  prol>- 
ftbly  dislocations  directly  upwar<i  by  jiy}>ere.\teni«ti>u  of  the  limb;  I 
liavc  nHjcntly  Hcen  snrh  a  one  the  symjitonis  of  which  cIo}«pIv  resem- 
We«l  those  qnoteil.     (See  ITpward  Pislocatinns.) 

In  1850  the  possibility  of  the  pr<Khiction  of  this  fonn  by  tnm:^ 
formatioD  of  a  dorwil  di.slocation  wan  shown  in  an  attempt  made 
in  the  New  York  Hivipital  to  n^lnce  a  dislocation  "into  the  srintie 
notch."  The  case  i*  r('i>orte<i  by  Tx'ntc;'  after  traction  had  Iveii 
made  and  suddenly  n^luxf<I  the  thii;h  wan  alKlurled  and  n>t:itefl 
nutwani,  ami  thi!*  brought  the  head  of  the  femur  alwve  the  ao'-tal^ 
ulnm,  and  Itclow  the  anterior  su)»erior  spinous  proc(*afl ;  the  sliortcn- 
in^  was  then  aUint  two  inches;  the  limb  very  much  ruLited  uut- 
wanl,  the  nttundity  of  the  hip  greater  than  that  of  the  other,  and 
the  trochanter  major  one  inch  further  from  the  anterior  superior 
spinous  procejis. 

Five  yciits  later  Van  JIuren*  obr*r\'etl  in  the  same  hospital  a  case 
which,  Ml  far  as  I  know,  is  the  first  in  which  the  absence  ot  inversion 
and  marked  addnctinn  vra»  nnte<l  in  a  rasv  recnguixed  tkg.  a  dornnl  di^i- 
l<K9ition.  The  limb  "  was  shortened  about  an  inch  ;  the  foot  and  leg 
were  slightly  cvertiil.  This  cvcrsion,  it  wu^  artcrManl  as«crtaine<l, 
c<nild  l>c  readily  increased  by  manipulation  ;  but  then-  wib*  an  evident 
olistarlc  at  tlie  hip  to  turergion  uf  the  I'ikjI.  The  knee  was  hiightly 
flexwl,  Ml  tlmt  the  wi<llli  of  tlic  hand  could  Ih^  reaitily  i>aM*ed  iH'tween 
its  jMiplitCid  aHitect  and  the  surfai-e  of  the  lx><l.  The  obbipiity  of  the 
fcuiur  towanl  iLs  fclhiw  was  vcrj"  slightly  incrwL»<'*i.  l*|»on  the  front 
«>f  tlie  thigh  at  its  u|)[K'r  third  a  vert'  ntauifi-?il  concavity  or  Miukiug  in 
WHS  niiiiceable,  the  usual  anterior  convexity  of  the  limb  U'lng  ItRit. 
The  irocluintcr  was  nbnut  an  inch  arid  a  half  behind  and  attove  it^  u?>ual 
pi»sttion,  and,  during  etheri/jitiou,  it  ^^a^  quite  movable  on  attempting 
rolatiitn  of  the  limb.  Finally,  the  hwid  of  the  femur  wmld  bi*  felt 
ob^Mux'ly  but  prottv  certainly  rotating  in  the  ischiatic  notch,  Inw  tlown, 
and  in  contact  with  its  poHtcrior  margin.  The  anterior  convexity  of 
the  Hpin<>  at  the  loins  was  also  nuich  ineniiseil,  so  that  under  rthcr 
more  tliuu  the  width  of  the  liand  could  be  pass^tl  between  it  and  the 
surface  of  the  bed.  Thiw  tlie  caw  presented  mil  the  classiml  features 
of  luxation  into  the  isrliiatic  notch,  and  more  than  usually  well  market!, 
with  the  exception  of  adduction  of  the  lower  end  of  the  femur  and 

*  L«nt«:  Xcw  Torii  Jnanud  of  HKdidaa.  I^ViO,  p.  311. 

<  Vin  Ilitrfn  -  Nnw  York  Moliml  Time*,  1H66,  Tol.  ▼.  p.  136,  ud  raprtntod  in  hu  Caa> 
aHbuUou*  U>  rnKticml  Saryvr;,  p.  IS7. 
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invcmion  of  ihe  foot."     After  itevcral  failiin«  to  rrxluf^  liy  nuuii|ml^ 
tioii  uml  tranlinii  downwarJ,  reduction  wns  eft'eotitl  liy  Ir-'  "He 

the  limb  ^\-a.s  floxc^  al  ri^rht  aii^le^  tu  the  |K:Ivi.-4,  followed  1'  .•d 

and  pxteninion. 

Ill  1H64  Syiues*  reported  a  case,  and  sii^ested  for  th«  \'ari<'lv  tlM 
name  of  "dorsal  with  cverHion/'  Thisi  was  .sub»u]ucxit  Ut  Ri^luw't 
rew-arches  but  previous  to  his  publication  of  ihcni  exce|*t  in  hij'  lee- 
tiirp«.  Thu  limb  waa  shortened  two  inclieti,  the  fool  extremely  pviTfM, 
the  buttock  flattened,  and  the  hpa<)  of  the  femur  two  inrht  ~ 
anterior  superior  .npine  of  ilie  ilium.  By  Hcxion  of  the  lim 
catiou  was  made  dor^l,  nud  a  f(*ature  of  spciMul  i[lten■^t  in  tliat  ibeii, 
as  the  limb  lay  untxmched  upon  the  table,  everi>ion  |;raduallyti^tk  pUn 
under  the  influence  of  gravity,  and  the  head  retitnie<l  to  ita*  forrocr 
place. 

In  1874  Kocher'  obpervwl  a  similar  case  in  a  woman,  forty-nint 
years  old ;  the  lindi  w.is  folly  extended,  markeiHy  evprtiil,  and  ^h-Tt- 
cned  three  centimetres ;  the  head  could  be  felt  Ih»Iow  i\n>\  to  the  out« 
side  of  the  ant4'riort<ii])crior  Hpinenf  the  ilium.  By  flexion  and  inwani 
rotation  the  dittlof'ation  becnnie  dorsal  with  the  clmraetertf*lic  ti}*n)p- 
tonifs.  and  then  by  extension  and  outwarrl  rotation  the  original  )*yirtj>- 
toms  wen'   reprcMluee^l. 

Pathology.  In  a  caw  which  I  re|K)rted  to  tlie  New  York  SiirpifBl 
Society,  r>eeember,  1887,  and  January,  1888,'  the  head  c*»idil  b«'  dis- 
tinctly felt  Ixdow  and  rather  to  the  outer  .side  of  the  anterior  HUfM-rinr 
spinous  prooes-s ;  the  outer  branch  of  the  Y-Iigament  wai  niptiirwl  and 
the  mU8<rle8  behind  the  trochanter  extensively  hie^'niliil.  K.ViiupIrt** 
reduction  was  pn'vented  by  inter[H)»itiun  of  tJie  antero-inrerior  {nrt  «f 
the  capsule. 

Van  Buren'a  ca.se,  and  a  very  similar  one  reported  by  Annandale/ 
kIiow  that  the  head  may  lie  much  further  to  the  outer  viae  and  h>we.r. 

nigrlow's  experiment*  show  tJiat  this  everwion  deiH-nda  upon  the 
rupture  of  the  out*fr  brancli  of  the  Y-ligiimenL  The  head  of  the 
femur  e.scaiies  at  the  Iwiek  of  the  joint  while  the  limb  i.-*  flexed, 
adducted,  and  rotated  inwani,  and  then  by  external  rotation  the  outer 
branch  is  turn ;  if,  then,  the  head  reiuuiiut  in  ite  {Misttiun  opiweite  ur 
below  the  Hciatic  notch,  the  potiticm  and  symptoms  are  such  a^  ant 
noto<l  in  Van  Buren's  and  Annauflate'«  csises,  tlie  flexion  and  slif^ht 
adduction  bciu^  due  to  the  reinaiulnvr  untorn  branch  of  the  liganieut. 
The  change  in  the  position  of  the  luaul  nnte<l  in  the  other  cmi*^  Kiip^ 
low  was  able  to  repnKhiiw*  ex|»enmentally  from  a  ouiiimon  donml  di)*- 
location  by  carn'ing  the  limb  *' across  the  symphysis,  so  that  the  oulrr 
and  convex  surface  of  the  socket  shall  correspond  tu  the  hollow  bimealh 
the  neck  of  the  femur.  With  some  force  the  thijrii  (am  m»w  Iw  evrrted, 
and  afterward  brought  down  acnws  the  upper  part  of  hi*  fellow.** 
(This  is  the  form  to  which  he  (jave  tlie  name  "anterior  oldiquc,*^ 
"  If,  in  this  pivsttion,  it  is  desired  to  bring  the  limli  towani  a  perpen- 
dicular, the  outer  branch  of  the  Y-Ugaraent  must  be  ruptured.    Tbu* 

I  Rtiuu  :  DuMiu  Qiurhtrly  Journal  of  Ihe  Medical  Srlvtifica,  lINll,  «uL  sxxvUl.  |l  tR. 

*Korbf>rT  V<»llEtiuaD's8ftntiDlanit  klla.  Vortrife,  No.  Kl,  p.  A31. 

■  HtiBMon :  N^w  Vork  Hcdioil  Jourojil.  JaoOAiy  and  t'cbrVMty,  IflW. 

*  Aiiiuuid«l« :  Laooet,  HfK,  voL  t  p.  208. 


BACKfTAftn  DISirtCATlOyS  OF  THE  HIP. 


739 


librratctl,  it  haiif^H  KitH|M-iidetl  hy  the  umer  liguiu4>nt,  ami  bocuiiieiii  rapii- 
l>ln  iif  liitcnil  motion  ainl  of  rutation ;  and  this  is  prtilmhiy  tlie  oon- 
ilition  under  which  supmspiuotu  luxaliun,  although  rare,  uduall^ 
oocum." 

Fip.  .133  shoH'i*  in  the  dotted  lines  the  hem!  of  the  fetnur  thus  hi^ikod 
ov**r  rhf  remaining;  jmrt  of  the  liniment. 

The  tiiifrrwr  nft/ufiu-  U  a  variety  whieh  I  feel  simie  liehitatlon  in  pre- 
son'ing,  heenuse  Bijj>?low  ap[K>ars  to  have  uljscrvecl  it  only  in  experi- 
uiontH  upon  the  cadaver,  anil  lo  have  known  of  only  one  recorded 
ca!*e'  in  whieh  the  attitude  resemblcil  that  found  in  hi»  expenmeotH. 
The  specimen  in  that  case  t?  repre»entc<l  in  Fig.  .'J34.  The  mode  of 
prtMhietiuu  liaH  Ikx-u  ijuoted  in  tlie  preceding  pantgmph.  Tlic  Y-liga- 
nieut  i^  unlurn. 

Fio.  333.  Fm.  3M. 


JilJ 


'»> 


iMllcatod  bj  ihr  •loltr^l  ruic,  anljr  Uir  Innvr 
bn ttoh  of  Um  T-li|»Hi«iii  rvnwiiu  unioni.    (BiokuvwO 


Anlrnor  <>bUqtw  iU«]oc«Uao. 
01diKnr*a  CHo. 


I 


BymptomB.  The  symptoms  of  the  rverle*!  dor-ol  may  l>e  the  »aine 
&4  those  of  tJie  nnmmon  donud  dislocation,  with  the  extvption  that 
there  i»  raarkeil  or  *»light  eversion  of  the  limb  inntead  of  inversion  ;  or, 
if  tlio  luiid  uf  tlic  ffmur  hit-*  moviil  forward  aUfve  the  anterior  inferior 
«tiinoiin  prtK'ess,  they  may  ditler  widt-ly,  for  the  linih  if  then  "hortennl 
aliout  two  inohe*,  •»liKhtly  ahdnelod.  more  or  lew  evcrtwl,  and  fully 
t^xtendeil.  In  ray  ca«*,  a  woman  fifty-five  years  of  age,  the  llmh  wae 
parallel  with  the  other  and  so  far  everted  that  the  font  rewtM  on  its 
outer  Iwrder;  it  could  be  addncted  and  flexed  hut  not  alidueted  or 
ri»tato»l  inwanl.  Shortening  one  and  three-quarter  inrheA.  By  flex- 
ing and  adducing  the  limb  and  then  rotating  inwanl  the  attitude  and 
ap|>eamDcu  beeunie  lliat  of  the  common  tlur^ol  variety,  deduction 
>  Ukloow :  Uuy'a  Uoqilt>I  Ucitora,  ItOB.  rol.  i.  p.  97. 
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was  made  by  flexing  to  a  right  angle,  rotating  inn-ard,  and  then  lift- 
iii^.  The  iKitifril  di«l  nixxit  a  month  after  thi'  a«'i*Irnt  (n.'wnciatHl 
injtirivA  and  jihthisis).  The  pvoreion  of  thi'  limb  is  liable  l<i  lead 
to  the  mistake  of  siiptMising  the  injury  ti>  be  a  Iractun*  of  the  neck 
ot*  the  femur,  e^pcc-iatly  in  the  t-aj^e.s  in  whieh  tlit!  limb  \»  ahn 
extended.  The  greater  iixation  of  the  limb  ami  the  reeo^nition  of 
the  jKMitiou  of  the  head  and  of  the  eontlniiily  with  the  Hhaft.n^  shown 
by  its  sharing  in  thi>  m(»vement«  commimicated  tn  the  latter,  \\ill  calAb- 
lirih  the  diagnosis. 

The  niptun>  of  the  outer  branch  of  the  Y-lignmenl  ih  the  cxplmn- 
tioii  of  tlie  inability  notetl  in  pome  of  the  caws  to  rednre  by  manijut- 
Intion  alone;  traotion  in  the  flexwl  position  is  needed  to  bring  the  U-ad 
forward  into  the  picket;  aUhietiou  faib  tn  do  it  bccaUM:  i}i  the  luu 
of  tiie  Mippart  of  Ute  onter  braneJi  of  the  ligament 

Treatment  of  Backward  Dislocations. 

The  motlnfd  of  rednetion  so  long  in  nw,  and  which  left  m%  nianv 
dislocated  hijw  unrcduce<l,  thai  in  wliirh  it  was  ^nght  to  draw  wt 
Imne  into  place  bv  traction  ujion  it  with  comp4)und  pullcvfi  while  the 
limb  was  nimnst  Ailly  extende*!,  has  at  last  Wt-n  abamloned  in  faror 
of  the  melliiKis  of  itiin)ilc  nmnipnUilion  or  of  tiiutlenite  tniction  in  the 
th-xed  position,  or  of  a  c(»nibinatioii  of  the  two.  The  advantagts  <if 
the  flexed  |Hwiiion,  the  jKitwibility  of  redncing  by  the  aid  nf  monenrte 
traction  when  the  tJiigli  ib  flexed  at  u  right  angle  M'ith  the  trunk,  wen 
re]>eatedly  |Hiinled  ont  by  ditTerent  writers  during  the  lat^t  century  and 
the  lirst  iialf  r>f  the  present  one  (see  Cliapler  XXXIII.),  and  tlw  poi»- 
»^il)ility  of  rt^(hi<-in;Lr  by  riiaoipitlation  alone  {llcxion,  outwanl  rolalitm, 
and  ahdnotion)  was  also  ileiumistr.ited,  but  iieilher  HHtin^  to  have  had 
any  intlueiiee  in  mr>difving  the  general  praotiiHJ,  althongli  wicne  ;»ur^ 
ge»His,  notably  I'ruf.  Xalliun  Smith  of  New  Haven,  taught  and  haltil- 
tially  practised  traction  with  the  limb  flexed  at  n  right  angle,  ami  be 
also,  in  IH:U^  formulated  a  iiiethud  hy  manipulation  alone. 

|)es|>res,'  in  iH.'to,  iiide|iendently  forniidatitl  the  niellnx)  by  flexion 
and  outwanl  rotation;  and  It^'id,*  in  IS5I,  did  the  same,  preciiling  thr 
flexion  with  marked  adduction  ;  but  they  a.-Mmicd  that  (he  prinei|al 
»I>Htaele  to  n'dnrlion  lay  in  the  rcsistumH;  of  the  nMi»clr»,  uud  their 
mainpnlAtion'4  were  designeil  to  nve«!ome  or  avoid  this. 

iJigelow'  ipjotcs  Smith's  de8<!ri[Uion  of  this  metiio«l  by  manipnlittion 
fnmi  his  Mnliiut/  umt  Sniyic4it  Strinfiirn,  etiileil  in  1M;(I  by  fits  stii, 
Nathan  It.  Stnilli,  :is  follows:  "The  lirst  cflbrt  whieh  the  openinir 
makes  is  to  flex  the  leg  tqion  the  thigh,  in  order  to  make  the  U^  a  lev-er 
with  wliich  he  may  u|»erate  on  the  thigh  l>one.  The  nest  movement 
ifl  a  gentle  rotation  of  Uie  thigh  outward,  by  inclining  the  foot  tuwanl 
the  groutid  and  rotating  tiie  knee  outward.  Next,  the  thigh  is  to  he 
Hiighily  abducted  by  pressing  the  knee  directly  outward.  Ltutlyf  tiw 
iiurgeon  freely  flexes  the  thigh  upon  the  jielvis  by  thntftiiig  the  kan 

■  I)ui>rf»:  Hull,  tic  Im  Hoc.  AimtumliiDf,  Sciiltuntiet,  IKtS^  |i.  C 

■  Kri.1 :   KitRalo  Miulickt  Jounisl,  AuKUM,  IH&I, 
*  Bijitaww :  LttD«et,  Itmi,  vol.  t  p.  MO. 
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upn-anl  tuwnni  tlic  face  tif  tlu'  iiatieiit,  and  at  tlie  rmnic  ntitmi*nt  (hf 
nMtictioii  is  ta  be-  increase*!.*'  Bigolow  adds,  "  this  covers  thi*  g^muml 
of  jir-iiirity  of  invention.  It  iKrloncrs  to  Nathan  Smith.  .  .  .  lu 
ISn^,  Desprfts,  and  in  1851,  Reid,  of  li*jcliertt*!r,  enunciatwi  the  same 
view-t ;  tho  pnn'tirc  Wiis  good,  hut  Vmth  Prof.  Smitli  and  l>r.  llcid  hnsn] 
the  inothuil  u|Min  utid  sougiit  ibi  mechanism  in  its  erroneuus  theory  of 
miiscular  rp.'si stance." 

A(U<r  18-50  the  attention  of  t^urgcons  and  anatomists  Ik^jm  to  be 
directod  rnure  s|MH'ificaIly  to  the  npprj«<itiou  <iflnrcd  hv  the  iinlorn  poi^ 
tion»  of  Uie  («|kiiule  una  to  the  |MJsition  of  the  n>nt  in  it,  and  many 
oilKTrnients  were  made  npon  the  cadaver  to  nhtain  a  mure  acriiriic 
ktHi»'le<Ige  of  the  muttt^r.  Among  thcsi;  mav  \te  mentioned  thorite  of 
Moyrr,*  (;unn,=  Komt,*  Bigelow/  Gell6,'  Busch,*  and  Tillaux.^  Of 
tiu-se  Bigclow's  reHean-hes  were  by  far  the  most  complete  and  accnrnte, 
and  to  Win  classical  work  must  be  referred  the  popularization  and  ^n- 
epttl  acceptance  of  the  views  now  held  nnd  the  nielhmU  of  trcntmeiit 
based  ii|k»m  them.  The  itnixirtanoe  of  tin-  aTiterior  iHirlinn  of  the  caip- 
fiule,  the  Y-lijp»iwent,  had  inihn'^l  Ut-n  8iie<*ifically  ]»tinted  nut  by  one  or 
two  earlier  writers — it  is  mentioned  in  Hyrll's  To^fjraphm'Ue  Anato- 
mfV,  in  Meyer'rt  paper  in  1 850,  an<l  by  von  Pitb:i "  in  1 863 — but  Bigelow 
was  the  lir»t  to  study  its  intlueucc  in  detail,  to  show  ita  constant  a<'lioti 
in  all  tyj>iad  forms,  and  to  bitM!  u|»on  it  niethod.s  of  reihiction  for  the 
ilitlcrtMit  forniH,  and  to  him  Ixdongs  the  credit  not  only  of  imle|M-ndi'nt 
di(icovery  hut  alrm  of  the  still  more  important  benefit  confemil  by 
impressing  the  facts  n[)on  the  iiroffjMiun  by  his  carc-ftd,  ihunMij^li  in- 
vesti^tiuus  and  hi»  elt^r  ex|N)«4ition  of  the  facts  anil  principle!*.' 

It  is  now  genemlly  rcC(l^ni7,t-ll  that  the  chief  obstacle  to  n'<hiciiiin 
lit  creatcti  by  the  tension  uf  the  V-ligamont  in  the  |iartly  extrn<lcil  ixisi- 
tion  of  the  limb,  and  that  thi^  is  to  be  reniuvtil  bv  Hcxion  of  ihe  limb 
upim  the  tnmk.  At  the  i^me  time  the  movement  of  ttexion  brin^ 
the  hea<l  of  the  femur  doM'n  along  the  Uick  of  the  acetabulum  so  tluit 
it  lies  opposit4'  the  o|>ening  in  the  cap**ulc  if^  as  is  n<iimlly  the  ea«te,  it 
h:iA  let\  the  socket  at  itt^  lower  posterior  jKirt  and  hat*  ri^^n  to  a  higher 
h'vcl  by  the  sidtstHpicnt  extension  of  the  limb,  enlarging  the  rent 
upwuni  in  the  movement ;  if,  more  rarely,  the  lieiid  hit-  left  the  socket 
III  a  higher  level  while  the  limb  was  only  ^lighlly  Hexed,  this  movc^ 
meiil  of  flexion  in  reduction,  unle.«s  tarried  iM'vond  a  right  angle,  does 
not  ploix!  the  htfail  Im'Iow  the  (»()etiing,  or  at  leuHt,  if  it  (h>es  8o,  the 
movement  enlarges  ihe  rent  downwani  so  that  the  way  is  still  o^w-n 
fur  the  return  of  the  la-ad  to  its  place.  Another  rL-OMai  for  making 
this  muvement  is  limml  in  iwime  nittes  In  the  interjMwtilion  of  the  obtu- 

*  H.  Ueyta:  Z^ibwhrin  fur  niL  WtA..  IRW.  tdI.  Ix.  |>.  2»L 
'dann:  rcaiii*.  .I<>iima1  i>r  MMlirhit-,  IK'iZf^.  vnl.  t   p.  VT. 

■  K<Mrr:  .^rrlilv  ftir  pliv"    H.-ilkuuiU-.  IS(»7.  vol    \   p.  4i 
'  HlRc-low:  Tlir  Hl|>,  IsiSt.     KspcrinivDU  ninilc  in  18UU. 

*  Vm\U:  Aivb.  jnn.  df  M>WI.,  1MI. 

■  Ihiwh;  An-h.  fur  fcUii   lliir.  IHL't.  vhI.  iv.  p.  11. 
*Tniii)ix:  Hull,  til-  l«S<M'.  lie  I'hir..  \mA.  f.-^i. 

"  Voit  I'llhn:   Pillia  ■»■!  Hillnxli'*  ('binir^;>.  Y41I.  W.  nut  2,  B.  p.  ISl. 
*Ttir  rlitiiii  i(f  iiriorlcy  In  tlni  •llMitvcr?'  ut  tliv  pari  piAytd  br  iMuitarior  portion  of 
'1  eaiMilf  iHiidr  ivT  Pr«>f.  lititiii.  of  Chicago.  If^  I    ihiuk,  Mifflrlrnlly  KosWrml   b}'  l*rur 

In  «  lutler  j)Ublkiil)ctl  III  lbt>  Cbicaft"  M«^tllI'ttl  KAiuiiiiivr,  JMiusr>,  l^CO,  j>.  £5, 
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nitor  iiit«rnus  between  the  head  and  the  "wwkct,  thr  coma,  so-csII*^,  of 
'SI i elocution  lu'lnw  tlif  temldri  "  in  wliioh  tlie  head  ha*  sei^irnlarilT 
risen  townnl  the  tlnr<iutn  ilii.  During  thi>  nmvcment  Hw  adduction  aod 
Inlcnial  rotation  of  the  limh  are  plv^<^^ve<l  or  even  f*omeM-liat  inprraisrd 
in  cirdtT  lo  lift  the  head  of  the  femur  away  from  contact  witli  the  pelvl« 
and  from  iK>hind  Ihe  imijeclinjj  rim  of  (he  acctahulum. 

The  ilirectiouH  given  by  Bigelow  iu  hit)  firHt  publiciitioo'  arc  tw  fol- 
lows : 

"  Bf/  Tt'afiion.  lioy  the  ptiticnt,  when  etherised,  on  hi*  bark  tip<m 
the  floor,  l>end  the  limb  iit  the  knee,  ilex  tiie  tliigh  up<in  the  ntidiimm. 
ndduet  and  rntati*  it  a  little  inwanl,  In  diM>ngage  thf  Imid  of  Ihr  Imne 
from  beliin*!  the  sooket.     'Jlie  Y-Iipiment  is  then  rcIaxiHl. 

"  If  the  bone  cnn  now  be  iibducted  beyond  the  i>eri»endi<'ular,  ihr 
c:ip»ule  anti  f>t)ii:T  titwuetf  are  prohublv  »}  torn  or  relaxed  that  nHhu-lioD 
may  l>e  aeeompli!<he<]  without  much  diffieidty  ;  the  thigh  net^il  oidy  Iw 
forcibly  lifted  or  jerked  towani  the  ceiling,  with  a  little  jdmuttaneou^ 
ctn:uuiduetion  or  rritatioii  outward,  to  dil^ect  the  bead  of  the  btine 
lowartl  the  s«K:ket." 

In  his  liU«T  pajKT  in  the  Laued,  1878,  ho  gives  them  more  briefly 
in  the  following;  terms: 

«  1.  Flex  ami  forribly  lift.     If  thi«  fails, 

'•  2.  Flex  find  lift  while  nbdneting.  If  this  faiU,  it  will  bp  f'turol 
tliat  the  rent  in  the  capsule  ban  bet-n  ho  enlarged  that  the  fir-tt  mHht<d 
m;iv  now  prove  »un-eK>*ful.'* 

Bigelow  adds  to  his  tirst  ilei^t^ription  three  other  methods  of  makia^ 
the  manipulation  and  applying;  t)ie  force,  and,  allliough  ihu  mecltanism 
in  the  >ianie  in  all,  tlie  midliplicity  of  the  direction!!  Iuih  lieen  criticiMd 
by  recent  German  wrilere,  who  et^em  to  reganl  the  four  a;*  e^twntially 
different  from  one  iniother. 

K(H.*lier,'  after  making  thi»  criticism,  deficriheH  wliat  he  rails  hU  own 
meth(Nl,  anil  t\m  h  quoted  approvingly  by  All>ert  »nd  Konig.  It^ 
identity  with  Bigelow'-s  appears  to  mctu  be  complete,  ultliuugb  it  cooi* 
bines  hir*  two  metlKHls  by  traelion  and  by  manipulation.    It  ii«  hm  follow*: 

1.  Iiitmrd  rottitinn  to  relax  the  capsule  and  lift  the  lieod  from  lite 
posterior  surfai-e  of  the  pelvis. 

'1.  Flexion,  to  a  right  angle  and  gently,  preserving  tlie  existing 
ftddnctiou  and  iuwunl  rotation. 

3.  Ti'^Ktioit,  to  nmke  the  capsule  tense,  so  titot  it  cau  Ik*  utdired  in 
the  following  movement,  ami  to  raise  the  head  to  the  level  of  iJie 
acetjdmlar  margin.  thu8  overcoming  the  action  of  gravity. 

4.  (iiUtrard  rotation  ;  tltii*  makei  the  |M^if»terior  part  of  tlie  t^i]r>nle 
and  outer  baud  of  the  V-ligamcnl  tenHC,  and  turuh  the  bend  forward 
into  the  socket, 

Tliere  are  a  numlK-r  of  pructinil  points  connected  with  the  earri'iiic 
out  of  the>«c  direi^tions  which  rcfiuire  attention.  The  pelvu  may  D«ru 
to  be  Hteaditil  or  imtnobiliMHl  diinng  traction,  in  order  tliat  the  limb 
may  not  lie  i^io  soon  or  nnwittingly  abducted,  and  this  may  \tv  ilimt 
either  by  the  hands  of  assistauta  or  by  the  prcHsuroof  the  sar^tmo** 

■  ViilkiiiHiiii'M  kllitiiclKi  Vnrtriuir.  Xi*.  iQ. 
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fimt  Upon  the  ontcrior  HinK-rior  »t(>inniiit  |iroces8  of  the  ilium  of  the 
iujiinyl  <*uU'  \vliilt>  he  in  lifting  tin*  tliig'li. 

TtiL'  irootiiiii  U|Hti)  the  ihj^h  inuv  be  made  by  the  harnlKof  the  mi r- 
gcofi,  but  if  the  {Mitifiit  iH  a  niuwtilar  adult  the  force  that  can  be  thus 
exertwl  may  \m-  iiiHiiHicit'nt,  aiu)  it  can  then  he  conveniently  siinple- 
inenteil  by  [vassinf^  a  Imixlii^^  iie<l  in  a  long  loop  under  the  iintient'<) 
llexpil  knee  and  over  the  siir^^m'ri  ehouMena ;  lni'4  leaves  hit*  httnd^ 
free  to  njtnte  the  thij;h  by  meiinftof  the  leg.  It  \b  ini|M>rtMnt  to  n?mom- 
Ikt  that  reduetiun  Ih  tu  be  made  by  traction,  not  by  manipiilntitni,  fur 
if  the  thigh  falls  backward  by  i|j(  own  weigh!  or  is  pn'!*M-'d  l«U'k  by 
the  fiurpwDH  while  ho  is  "manipulating'^  it  may  twriou^ly  cimnge  its 
n*lations  with  tlic  tissues  about  it 


RnliM  lion  •■1  ■I<'r>ii1  .lM<x-*ltiin  of  l)i«  hl)>  hj  Ui(>  wrclglil  nt  lh«  ILmb, 


A  much  roi)rw  winvonieut  plan,  one  which  I  have  habitiuilly  eni- 
jiloyeil  for  many  ycur>^*  \>  to  phioe  the  [Mitient  face  downward  u|N>n  a 
Uibh*  witli  hJ!^  li-g-4  projiH'lin^  mo  fur  beyond  the  tnlge  tliat  the  injured 
thijfh  hanir<  iliroctly  downwanl  while  tlie  ruir^-on  gni^ps  the  ankle, 
the  knee  bfin>c  (Iexe4i  ut  a  right  angle  (Fi^;.  335).  The  otht-r  liuib  i* 
held  hurizonlal  by  an  a^istant.  The  weight  of  the  lind)  now  nmke^ 
the  neeiled  traction  in  the  desired  direefion,  nnd  the  snrgeou  ha.*  only 
lu  Mrait  for  tlie  muM-lc-a  Ut  relax  ami  the  boue  to  re^iune  it.-  place  wilh- 

•  atiOMtm :  K«w  Yurk  Mrdtul  Jnnnmi,  kugwl  X,  IMBl 
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out  further  effort  on  his  part  than  a  slight  rocking  or  rotation  of  the 
limb.  Occasionally  I  have  added  the  weight  of  a  small  sand-bag  at 
the  knee  or  have  made  sudden  slight  pressure  at  the  same  point.  It 
will  oflen  succeed  without  ausesthesia  and  sometimes  so  quietly  that 
there  is  no  jar  or  sound  indicating  the  return  to  place.  In  only  two 
cases  has  it  failed  in  my  hands ;  both  were  then  reduced  by  traction  in 
the  axis  of  the  partly  flexed  limb.  I  presume  that  in  Imth  the  iNine 
had  left  the  socket  at  its  upper  posterior  segment — "  iliac  "  dislocation. 

If  manijHilation  alone  is  used  external  rotation  must  be  carefully 
avoided  during  the  first  steps,  lest  it  should  convert  the  dislocation  into 
an  everted  dorsal  by  throwing  the  head  forward  above  the  socket ;  awl 
extreme  flexion  and  abduction  without  simultaneous  traction  are  also  to 
be  avoided,  in  order  to  escape  the  conversion  of  the  dislocation  into  one 
upon  the  obturator  foramen  by  the  passage  of  the  head  t>elow  the  socket 

The  everted  dorsal  dislocations  are  reduced  after  having  first  iwn  vi'rted 
them  into  the  dorsal  form.  This  conversion  is  effected  by  flexion  ami 
inward  rotation,  with  adduction,  if  necessary,  to  make  room  for  the 
head  of  the  bone  to  slide  upon  the  ilium ;  the  rupture  of  the  outer 
branch  of  the  Y-ligainent  deprives  the  ojwrator  of  much  of  the  ad\-an- 
tage  of  rotation,  and  the  dislocation  must,  therefore,  be  reduced  by 
direct  traction  toward  the  socket,  with  local  guidance  of  the  head.  In 
my  own  case,  in  which,  afler  conversion  into  the  dorsal  form  the 
tendency  of  the  head  again  to  pass  forward  above  the  acetabulum  was 
very  marked,  outwanl  rotation  had  to  be  carefully  avoided. 

The  possibility  of  fracturing  the  neck  of  tlie  femur  during  manipu- 
lation must  be  borne  in  mind  (see  Chapter  IjIII.). 


CHAPTER   LII. 


DISLOCATIONS  OF  TME  llir.— (CosTiKCKn.) 

PialooAUons  Dowuward  and  Inward:  Obturabir,  )H!rineftl— Forward  and  Up- 
wiird :  Siipmpubic,  iliop«.-ctineal — Upward :  Subttpiiiuus.  i(tprac.-utjrluid~ 
DuwiiwarU  im  llio  Tubemaity  of  the  Ischium. 

DISLOCATIONS    DOWNWAfiD    AKD    INWAKD. 

1.  Obtubator  or  thyroid  dislocations,  or  dislocations  upon  the 
thyroid  funinuii  ;  niul  2,  )K!riiieid  dtsI<xiitioiis. 

Ill  thi!«  chiAs  of  dislocation^^  tht'  head  of  the  fi'imir  Iciives  llic  sockt-t 
at  \t£  lower,  or  lower  and  inner,  |>urt^  and  jt!WH*s  forwanl  and  inwnnl 
to  rest  iipoD  the  obturator  fonunL'i)  (uhtiimt«tr  dis]i>cation),  or  |m*»i'S 
still  furthor,  and,  crossiiip  the  i«*hio-nuhie  renins,  projirth  in  ihe  \kt~ 
incnin  (perint^^il  ih^location).  TbeUnib  i$flexiil,ulNl(ictctl,aiid  uMially 
rolutvtl  outwunl. 

Obtorator  or  Thyroid  DislocatioDa. 

These  dislocation!^,  attliou^h  iiifpeipienl.  art*  apjKirently  the  second  in 
onler  ttf  fnijiicnoy  of  those  of  tlu-  hip,  and  it  ^fms  not  improluiblp 
thnt  tUU  fonn,  in  part  nt  Icust,  h  the  first  <na^  in  the  pro4|iictinn  of 
sontfof  thesupntpuhic,  and  even  t4i>incof  the  don«>id  disl<K':itions  ;  that  is 
the  head  of  (he  hone,  having  left  the  s<K'ket  at  it«  htwest  |Kirt  in  fon*pd 
flexion  of  the  limb,  may  either  lie  turne<l  backward  Ix-liind  the  art-t«b- 
uliini  by  adfluelion,  inlcnial  rotation,  ami  diminiilion  of  the  flexion,  or 
fonvani  and  npxvan)  ii|K)n  the  pnhis  by  external  nitation  and  esten- 
aon  ;  the  olttiinitor  form  is  produced  by  itt<  pussn||;e  nion-  directly  fur- 
wanl  and  inwanl  ujMin  the  obturator  fonuiieii  by  mhdiiction  and 
external  rt>t:ition. 

Oaas«.  The  oi^mmonest  cause  apix^rs  to  be  >jreal  violence  acting 
ujHiU  the  Inick  of  the  pelvic  while  tlit'  limb  ii^  flexetl  and  alHlticlt^iL,  m 
in  thn  fall  of  a  heavy  object  upon  the  back  of  a  man  who  h  Htoupinj; 
forward  with  liii  legs  se{inmte<l.  Simple  aMuction  of  the  extended 
limb  is  ap|tnrentlv  suflirienl  to  prutluce  the  iiijurv,  as  iit  shown  by  a 
case  report*^!  by  Corne,'  in  which  the  thiph  of  a  ilrnnken  soldier  was 
forcibly  aHduiic<l  bv  his  comnides.  In  a  ca-*e  rtfjmrted  by  Keale,"  and 
another  by  Ikirker,^  the  meehaiiism  was  ammreiitly  the  same;  in  the 
former  the  fMitient,  Nvhilc  ridinp,  fell  into  a  ditch,  bin  horHc  falling  uiMin 
him  nn<]  widely  w|mratin];  his  lep»;  the  liimd  of  the  femur  lay  e|os4> 
to  the  tultcr  isi^'hii.  In  the  latter  the  |>:ttient  fell  fnnn  a  height  of 
aliont  thirty  feet,  strikinp  n|H>n  a  Nindbank  and  kiving  bi-s  legs  witlelj 

Mtrett*<l ;  IkiiI)  thipliH  wen*  dishKiitvd. 

•  Onnw*:  ttM^fil  tie  M'lu.  <lr  MiM.  Mil.,  Kclinwry.  IHftT.  qiio(r«t  hy  Ixhkh. 
'  KtaU':   I>ni<)uu  Mcdii-al  iimti-lU',  vul,  %.  p.  \U.  iiunli^l  ti^  llie>-li>w. 

*  Ilarlur:  AuMtkau  Juonuil  i>f  Ibc  Mc^tral  ^ioicm,  lisM,  Mil.  xji\ti.  p.  412, 
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III  anollier  neiot  cnwn  it  in  diflicull  tu  (U-lenniiip  whether  the  cauw 
liii.>4  hcoii  (HrcH^t  impnlT'ion  nf'  the  hend  of  thi>  femur  ili>wnwnni  and 
iiiwurd  bv  n  furi.'e  at-tiitg  mt  the  initer  niile  of  the  jrniit  froehtiiiter.  nr 
U'liether  il  h!i-*>  Wvn  vxii^gymlfil  iibihicliiiii  hv  i)re:*f«i)rt.r  ri.>nvanl  nf  thi' 
niitpr  mrt  of  tlie  irt'lvis,  im  In  a  ca-se  reporte*!  bv  Treiib,'  in  whirh  n 
iiimi  wtiilf  Ivinpon  his  fjico  wn**  run  over  bv  u  wuguu,  the  wht-cU  iw**- 
iii^  i)ttIt4iiiolv  a('ro<«s  hm  h^ll  hip  at  thr?  lovol  of  the  triM'hunter  and  tlw- 
|M'Kis  front  left  to  right,  and  reeeiviil  a  clislncutiun  of  tU*  h-fl  hip. 

Pathology.  The  re|wrled  autopsies  in  recent  cast-s  are  verj'  few.' 
1'hey  nhow  ruptun;  of  tlie  ca])i4uie  un  the  inner  and  hiwer  tudo,  usually 
near  the  aoetaUiilnm  and  ^ometimcd  extemling  along  the  neck,  mad 
laeeraliun  of  the  obturator  exterrnis  and  |iectineu)*.  Sf>nietimes  the 
flhtiirator  ir*  pushixl  lM?fore  tiie  bead  of  the  bone.  In  oneea>*  (Ihi!>oii^'| 
the  fehioml  vein  wan  torn.  The  head  of  the  femur  reists  on  the  ohto- 
nxtor  foramen  nr  on  the  ramus  iM'Vond  it.  In  a  recent  one  of  my  own 
the  li^mentum  teres  wa.s  un^^rn  :  in  another '  it  wa^  torn  at  itH  femoral 
iiiMTtion,  there  was  a  ni^ed  rent  in  theea|)sule  by  tlieeotyloiil  notch,  uid 
fdi^ht  In^'emtion  of  the  olitiirator  exte.mi»  and  adductor  mn^uH.  In  a 
ea.se  rej)t>rt«l  by  Werner*  the  ascendinp  ramiui  of  the  ischium  ww*  brtiken. 

Sevi-nil  siKH-inien-*  of  oli)  iliHliH':ili')n  liave  been  e.xamiiiiil :  thooe  of 
Moreau    and    Htani^ki,  quoted  by  Malgjiipne,   Cooper,*  and    STiiillot,' 

In  these  the  Iiead  occupied  llir 
fiiramen  ovale  more  or  lesw  oom- 

Iiletely,  and  a  new  i>tH*ket  Itad 
K-en  formed  by  the  pIx>w^h  of 
txiut*  around  it :  in  C<MtiH'r'?*nt-* 
the  head  wa-*  1*0  completely  en- 
c1o<>ed  hy  thin  new  racket  that 
it  could  not  be  reniove«l  from  it 
witlioiit  breaking  ttt-  e«l^,  aad 
yet  it  was  freely  movable  and 
woj*  covered  mth  articidar  isirti- 
lage.  In  Stan,*kiV  the  Y-Itjr»- 
ment  had  )i»-n  eumpU-telv  tniu- 
fomied  into  Imik,  and  tlie  bcail 
of  llie  fenmr  lay  near  tlie  tulier- 
<ii«ity  i>f  the  i«i<htuiu,  tJH-  linih 
lieing  much  flexetl  and  aUlurlnl. 
In  S^dillotV  tilt'  bead  4>r  the 
femnr  was  atn>phie<l  and  ir- 
repilar,  but  the  limb  was  «u 
aervin-able  tlmt  the  {latient  wa« 
a  prafe^*'ioiial  ••■1  '*  "  -hand 

iuall  thct^^nijui;.  amy. 

Kx{»eriment«  upon  the  cadaver  e«>rroborate  the  rlinirai  and  piwt- 

■Tniib;  tVnlmlhUll  fur rhirnrirtw.  Ueg,  p.  TAL 

■  Verhacf  he,  (lMnU<-  dm  ll•^pi^MIX.  1A1.  P.  9X1:  flfblllriagw.  WIpMV  mtd.  rw— ^ 
t>Mi,  Nu.  .\  iinntra  bv  IVtn«»t ;  Cttrling,  )C«4inil  Tfn«»  wbA  QmMi.  UH^  nL  \L  |k. 
ItX:  IhilMHi^  BuU.  (le  U  »oeliU-  AMUMai4)0«.  ItOi,  ^.4M;  ' 
loammi.  IKV.  vol.  i.  p.  lOL 

'Bpito»:  AwMthrfSBipwy.  oimtwi.  iwa.».aaa. 
»r:  Bi4t>ftfl*nrklfa.CUr..TW.sN. 
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THYROID  DISLOCATIONS  OF  THE  IltP. 

luortiMii  (lata  CDnwrning  Iwth  the  p)itholopy  luni  Uie  nuMli-  uf  |ini(liiL*- 
tion.  If  the  dislocutioii  in  prrtilmHMl  hy  aUluctiun  of  the  extonded 
limb  tlif  rent  in  »hc  ofl|>siil('  U  foiiiiH  to  lif  on  thi?  inner  ftiilc  of  tUe 
jdiut,  whilf,  whi-n  it  is  prodnwHl  hy  ulMluetion  and  4>nlwan.l  rotation 
ridlouiTig  lli'xion,  or  hy  ImnKforniatiuii  of  a  primary  dor^d  dislocation, 
tli*^'  ri-ni  is  mainly  on  the  nn<icr  .sdc,  and  its  i-xlfusinu  in  front  iind 
upward  is  trlfectwl  by  flpcondarb*  di!<plu('i>ment  of  the  hL-ad.  The 
^-ligament,  remaining  untorn,  kwjw  the  lindi  jiartly  Hexed,  ulxiuctol, 
ami  evert*ii,  tlie  head  oi'  the  femur  rests  ngaini^t  the  inner  and  lower  i»ide 
4»f  the  ucx'tahnluni,  and  U  preveute<I  fntni  rising  hv  it«  pre^.'snre  aijninst 
this  port  of  the  bone  Jind  by  tiie  nntorii  iHirtinn  of  tlie  cap^nK'  alxtve. 

A  CBae  of  cun)|HMind  di-sioeation  has  been  qnoted  in  Chapter  lA. 

In  n  case  reported  by  (*ooke  '  the  shaft  of  the  femur  was  aU>  broken 
just  below  (he  troclianters ;  the  {valient  was  a  txjy  nine  yearx  olil,  ami 
the  injury  was  eau?ed  by  a  fall.  Proliably  the  dislocation  was  first 
pHMluceil.  an<l  then  the  iKme  was  broken  bv  a  iMiitinuation  of  the  fonv, 
or  bv  a  seriMul  blow.  K<Mhieti4>n  was  easilv  effeeied  by  direct  pm»ure 
on  the  head,  and  the  patient  made  a  good  recovePi'. 

Ssrmptoms.  The  Itmb  is  flexe<],  abdueted,  and  iiMudly  rotate<I  out- 
wiinl,  and  h  appears  to  be  elongated  l>ec»nse  the  foot  is  projected  ami 
bntiight  to  the  gntuml  by  a  compeD^tor^'  lilting  of  the  [telvis  forwanl 
and  dowuM'anl  on  the  t^ime  side  (Figs.  337,  338).  The  triK-lianUrric 
ri'ginn  is  riattennl,  and  the  troch:inler  lowered  and  displai-ed  inwanl ; 
lite  atldnetors  are  nsnally  ten*-.  The  outward  rotation  of  the  limb  U 
Dot  marked  and  may  be  absent,  or  there  may  even  be  some  inward 
rotation. 

The  statements  lYtneorning  the  oom|tarative  length  of  the  limbs  on 
mea.turement  are  contradietory.  presumably  liecause  of  the  failnre  of 
Bome  observers  to  place  the  two  limbs  in  svnimelrical  positiims,  or 
because  of  the  greater  or  less  aUluction  and  flexion  of  the  limb  when 
nieaHurcd.  Thus,  in  marked  flexion  and  alidtiction  nieannreiuent  fnim 
the  anterior  superior  spine  of  the  ilium  to  the  knee  or  ankle  will  shnw 
shortening  uftne  Injunxl  limb;  while,  if  the  limb  is  extendeiJ  and  but 
«iligliily  atHltieti'd  the  measurement  may  show  an  actual  elong:ition. 

The  head  of  the  fernur  may  lie  more  or  h'ss  distinctly  felt  on  deep 
pre*t«;nre  towai\l  the  obturator  foramen  fnmi  tiie  inner  side.  TIk- 
Matenient  occasionally  made  that  the  head  can  he  felt  to  move  by  the 
linger  in  the  rwHiun  pressed  against  the  inside  of  the  fonunen  when 
the  limb  is  n4at«?d  is  an  error  of  observation.  The  same  sensation  can 
Ih;  t>blaineil  when  the  joint  is  not  dish>cuted,  and  is  due  to  the  alter- 
mile  slrctching  and  relaxation  of  Ltie  obturator  intiTuns  tluring  the 
movenu-nl. 

Somelime<)  the  |Kil.ients  have  been  able  to  walk  (piite  well  imnu-di- 
ately  aAer  the  accident,  ami  some  uf  them  have  not  sought  advice 
until  af^er  the  lapN<  of  several  tlays  SCilillot  states  that  this  was  Sd  in 
thre*'  of  the  five  f:i^^  which  he  had  S(imi.  and  om-  vl^  the  ]intieut>i  t-ame 
tit  him  only  because  he  noticed  tluil  h*-  eould  not  completely  adduci 
tlie  limb. 

The  diagnneia  uf  Uie  dUlocatiou    ami  of  the  variety  Is  made   hy 

■  Cooko :  l.ui«<t,  iMtU.  vol.  1.  |k,  37. 
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uipiIumI,  aiUliirtinp  the  ihipli  in  order  to  carry  llio  head  to  the  dorsum 
and  cnhirKP  (lio  n|>cniii^'  in  the  ca|isuif.  and  then  r«hictng  by  Hfxion 
uiitl  (ort'ililc  liftiiijLC  "t  the  head  toward  the  Booket. 

His  directions'  for  reducing  by  manipulation  are:  "  KU*r  the  limb 
towani  a  pcr|>ondieuIar,  and  al)duct  it  a  little  to  di^en^tp>  the  IkikI 
oflhelioue:  then  mtate  the  sluill  slnMiply  iiiwuni,  uiUliuiiiiL' it.  iimi 
cnrryiiijr  the  knee  to  the  tloor.  The  invhiuiter  is  then  tixed  by  ihe 
Y-li^tinent  and  the  obturator  nHis<'le,  vvhieh  wrve  n«  a  fuleruni. 
While  thes<,>  arc  wound  up  and  (thorteneil  by  rutntiuu  (Fig.  339).  thu 
th'Het^ndini;  knee  prien  the  head  upward 
and  outwaixl  to  (he  !)ocket.  ...  In 
tliis  nmnit-uvre  the  aeliun  of  the  lipi- 
nieiit  uiay  be  nide*t,  if  neee?wary,  by  a 
titwel  j)RK->4>«l  round  the  he:id  of  the 
fenutr  to  draw  il  upward  and  outward. 
Kulatiou  outwanl  inuy  Iw  aubslituted 
for  inu^n)  miatitm." 

Tlie  elinii-nl  hintories  .•§bow  that  in- 
wanl  and  outward  rot.ntinn  have  mit*- 
cecrh»il,  each  after  the  oilier  has  failed, 
and  tluit  the  former  '\»  quite  likely  to 
trunriform  theili^locatton  intoajMiHterior 
one ;  vs  outwanl  rotation  moj^t  surely 
prevent*  this  change,  surp'uus  ap|Kiir 
uow  to  pr»'fer  it.  The  directions  piveu 
by  KiK'her.*  and  approvingly  iptou-d  hy 
the  (icnuan  surpfUis.  are  a**  fi)l!ow«  : 

1.  Flexion  of  (he  thifrh  to  a  rij;ht  angle  with  the  [K-lvi;*.  whih? 
pn-iMi'n'ing  the  idxlueliou  and  outward  rotation  in  whieh  the  lindi  is 
founil.     Tliis  h-ave-'i  all  yiXTtF,  of  the  eiip^ule  relanil. 

2.  Tnuiion,  to  u)»ke  the  )M>4terior  jmrt  of  the  cai»sule  1ens«>.  and  to 
bring  the  head  nean-r  llie  wieket. 

3.  Outwanl  mtatiim.  wliieh,  aeting  thmugh  the  ten?««?  imsterior  jMir- 
tinn  of  the  capsule  aiid  outer  branch  of  the  Y-Ugameut,  briugw  tlie 
JHSid  npwanl  awl  Iwirkwanl  into  plaoe. 

Pinvt  pn»<sure  or  trartion  nntwnnl  u[K>n  the  upjier  portof  tlie  thigh 
has  often  pmved  a  valuable  aid,  eilher  bv  <linrtly  uio\  iiig  the  head  of 
the  femur  towani  the  MM'ket  or  bv  furnishing  a  fulenmi  bv  meauh  of 
which  the  hcail  c^mld  Ix-  move*!  in  thia  dinvtion  by  adiluctiug  tlie 
knoo.     Oik-  of  Kigolow's   procodurFs,  for  cxamptet  in  to  pUice  tlw 

Ivitimt  ''in  a  sitting  posture  with  a  log,  or  post,  or  Iwilpost  U-tween 
lis  thighs,  and  jirv  the  head  outwanl  over  this  fulernni  by  means  of 
the  long  vhaft  "f  tin-  lemur." 

Mv  own  easi'.H  h.ave  ln-tm  easily  rrdnocd,  under  ether,  by  inereasinf; 
the  ffexiim  and  mtntlou,  making  traction  in  the  long  axis  of  the  limb, 
and  then  hiweriitg  iumI  rotating  inwanl. 

Kiielwr'  n'«luri«d  a  ilifilotnitiim  of  four  weeks*  standing,  whieh  liad 
resisted  all  other  nietJhHls,  by  making  continuous  traction  in  the  oxIb 


R«da<4loo  of  ftblnnior  •Uitloritlon  bjr 
rtiUUtm:  •hnwlnntlhr niecbftDUniortb* 
maiKi'ttvnf.    (BlfSUiu.) 


1  ntCMliiw:  Tli«  lll|t.  p.  7f>. 
■  Koohvr  1  Ixw-  dl-,  p.  (E)0. 
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of  the  liml)  and  ruinhiniii^  with  it  elastic  traction  latrnJly  un  iW 
iij>[K'r  |mii  of  the  thigh.  <~>n  the  muniing  of  the  fourth  duy  roductiuu 
^vun  I'cMiiitl  t^uietly  Ui  have  takt-n  plufc. 

JnucuM-iti  >vhi(;h  ihe  (liskMiiduii  hud  t'xist*^]  (nr  twenty  nionthn 
and  thi!  disability  was  great,  \rncCormue  exvistfl  the  hind  luul  tro- 
chanter  with  u  jj^hmI  ruAult.  TIil'  mtiunt  wat>  n  anilur  ninoteen  jtu% 
old.     For  dotaiU  of  the  case  (sec  (.Jiai>tcr  LIH.). 

Perineal  Dislocatioiu. 

The  recordc*!  vases  of  thiu  furin  flif  not  nunioroiiH,'  It  isL-Iuinet 
ized  hy  llii'  pnweucc  of  ihe  h«id  morf  ^ii[M'rlii'i;dly  pla^vd  iliaw  in  tbt 
obtuniKir  variety  and  dirtpiaced  to  a  grrator  distanre  from  the  8ocbel, 
so  as  even  in  one  case  to  press  upon  the  urethra  aud  interfere  with  tlu; 

Fio.  :no. 


ferine  a: 


■f  hip,    iStumoh.I 


voiding  of  the  urine.  In  Tay IoKh  inme,  ipiote*!  nhovo  among  fX>iii{HtntHl 
dislo<>alionft  of  the  hip,  page  72:).  the  dislo(<ntion  wiv*  madcomifntuml 
hy  a  rent  in  the  intrgiinirnt  of  tlie  jHTitu-Mni  ni*arly  tW4i  int-iu**  hing; 
and,  ptwsibly,  M'nodwnnl'M  enso,  qnoted  in  tlie  same  swrtiun,  may  he 
InokfHl  n[M>n  us  uti  cxlrcino  fnrrn  of  this  variety. 

The  rautse  apiMwrs  to  In>  cxtrfint'  iilHliurlion  of  the  limh,  i-3iu<^-«l  in 
jny  three  caftCi^  hy  the  fall  of  a  heavv  iHtdy  ii|Mtn  tlu>  (uilientV  Ivkek  obi 
he  stood  or  knelt  witli  the  thigh  Hexed  and  alMlucu-tl.     l*n>tietbK  (he 

'  Bv>  aIm  m  pKper  by  ttlMli-'uipir  iu  Uoiicb.  tued.  Wocbcneobrirt,  Aopnt  It,  MM, 
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capsule  iri  wkluly  torn,  and  tliiu  niay  Iw  cxpluiiuHl  llio  varying  ntlitiHlc 
of  (lie  limb  in  respect  of  inversion  or  everwun.  In  iin  antiMi>iy  ru|>ortwl 
by  Shaw'  not  only  was  tlie  catuulc  extensively  (leta»'l»e<l  at  ito  iiim-r 
and  [MMterior  iuscrtiun  \i\y,n\  the  acetubuhim,  but  alM)  the  iliofeniurul 
ligniuent  wan  |Ktrtiy  !«epanit<Kl  trom  the  m%:k  of  the  lemur,  aud  a  uuall 
ruut  ex(ende<l  from  that  point  into  the  eautule. 

]n  my  thri-e  caM*-*'  the  thif^h  wan  I1i>x(kI  anil  alMlurttHl  ho  that  it  i^toiril 
far  lint  fnmi  the  side  of  the  btxly,  making  an  angle  of  between  Wl  and 
70  degrees  with  the  sagittal  and  frontal  plane:!  U*''g'  34*^).  W'lien  the 
oilier  limb  wa^  plaeed  as  nearly  as  ptmsible  in  the  eorresjwnding  (Hi-si- 
tion  (tlie  tame  degree  of  atMluction  could  not  be  obtained)  the  di!<tance 
bt'tween  the  knee^t  was  thirty  inulie^,  and  mea^iurement  fruni  the  ante- 
rior 8U|terior  spine  to  tlie  knee  nhowod  from  one  ami  a  half  to  four 
centimetre*  ^llo^tening.  A  ronnde»l  mass,  the  head  of  the  femur, 
oould  be  felt  lM.>ginning  one  inch  frtim  the  mid-line  of  the  |>erinenui 
and  extending  forward  to  the  atldiiettir  longnn  and  baekward  ne:irly  lu 
the  level  of  the  anu:4.  Addactiou  and  extension  painful  and  upp«i!ir<l ; 
tUight  additional  flexion  and  rotation  {>u«(iible.  AJI  were  easily  re«Iuced 
by  the  method  given  above,  fletinn  and  trartion. 

Theoretiailly  rc<luetiou  should  Ik-  fuo^t  readily  cffeetwl  by  Iniction 
in  the  axis  of  the  abducti'd  limb  an<l  by  direct  prc^^Hnre  n|»ou  the  head 
of  the  bone  ur  u[Mm  the  upper  part  of  the  ^haft,  anici^the'^ia  l>cing  tued 
to  prevent  oppomtion  by  trie  ninscleti.  Tlie  extensive  huvration  of 
the  eai)«nlc  and  ligamentf^  would  probably  make  purely  mani[>ulative 
methixJH  ineflective. 


DISLOCATIONS    UPWARD    AND   FOBWABD.  AlTD   INWABD  ANI> 
FORWARD.     SUPRAPUBIC. 

Hiopectineal.    Pubic.    Intrapelvic. 

In  the»e  dislocations  the  head  of  the  femur  comes  to  rest  u]iou  the 
ffup^'Hor  nmiUH  of  the  pubi.s,  either  al  the  ilto|M>elinenl  eminenee  aliove 
and  a  little  to  the  inner  dde  of  its  normal  |>t^itinn  (ilio|)ei^tintnd),  or, 
more  rarely,  nearer  the  symphysis  pubis  (pubie).  On  the  one  .«de  the 
pitsition  merge:^  into  that  ot  the  HUpmeutyloid.  and  on  the  other  into 
that  of  the  obturaltir.  Some  of  the  ilioiH>i-tineal,  in  whieh  the  head  Ium 
rwtnaiiiMl  very  close  to  the  anterior  inferior  !!ij>ine  of  the  iiinni,  have  lieen 
deM'rilMil  by  their  reporters  and  titherb  under  tiie  name  fiiftra>fjttflwil, 
and  «tme  writers  di-wrilie  the  pnbir  variety-  a?*  a  variety  of  the  ohtu- 
ralur,  or,  rather,  of  a  ehuw  Ut  which  they  give  the  name  jtraylritnitl  or 
tlin/tMittioiiM  j'tM-irrtnl  nud  iiitrnni.  Kxeeptionally  the  head  may  paw 
under  or  lhn>ugl)  Poupai-t'.H  ligament  and  rest  in  the  iliac  to^sAj  the 
i/r/«i/«i/riV  or  itujtrtipff/iufn/  di<:l<.ieatinns. 

The  hrtid  of  the  Iwne  may  Ksive  the  socket  al  iu  uppernnd  inner 
iKirt>  and  in  thi^s  ca^e  it  atipears  pniluihle  tliat  the  heail  rests  on  the 
diojiectjneal  eminenee,  or  it  may  leave  it  at  a  somewhat  lower  [loint 

>  Hli*W  :  Tmi«kCtlMi<i  nf  llio  rstholofdnl  Socirtf  of  Ij^ndoii,  I8S0,  vol.  X.  |>.  ill. 
•  Kor  fall  (leulb  of  two  mb  New  York  Ucdicftl  JoiinuO,  Augmt  3,  taSO;  tbs  UUrd  fai 
•bown  in  riff.  US. 
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and  \yRHH  inward  and  forwanl  tn  the  RymphyMH,  or  it  mav  pus  al  fiM 
iiiwunl  and  downward  across  the  obtunitor  foninicii  while  the  liml>  i» 
dexed,  and  then  riiuve  upwanl  to  n%t  ujhjii  thu  ii[ijkt  and  front  fiurfiMT 
of  the  Kupcrior  niniuH  of  the  piibiH  n.s  tlit^  limb  ts  t^nltse(|iientlv  h)W- 
erml.  It  is  to  Ik;  remerabcre*!  that  the  upper  border  of  the  N)-iu'phvFM 
pubis  is  a  little  boluw  the  level  of  the  centre  of  the  cotvloid  cavity  in 
the  uprijfht  |K)cition. 

Ju  correspondence  with  these  difTerencei*  in  the  position  taken  bv  tin- 
\n'iu\  are  found  diflerences  in  the  nnxle  of  prodnctmn,  aeeordinjc  a«  the 
head  is  moved  more  directly  npwurd,  n(wn  the  iliopeeiineal  eiuinenoe, 
by  hyperexteusiou  of  the  liiuh,  (»r  in  fir>*t  turned  more  directlv  forward 
by  ontwai-d  rotation  and  .il;«ln('tion  and  then,  after  rupture  ot  the  ant^ 
rior  an'l  inner  [wrt  »»f  the  capr>ule,  is  pressed  upwani  or  inward.  Of 
the  former  there  are  a  number  of  clinieal  exaniph'M  in  whieh  the  limh 
itwlf  lias  beiui  hyj»ere.\tende*l,  or,  more  commonly^  the  tnmk  has  Im*d 
violently  pressed  backward  while  the  Umb  was  fixed ;  thus,  a  man  stcp» 
into  a  hole  and  falls  backward ;  another,  wrestliug,  is  forcibly  lient 
Ut<*kward  by  Iuh  aniagont^l.  Of  the  latt«r,  outwani  mtatinn  and 
alKltiction,  the  clinical  instances  are  not  so  clear,  but  the  |Mji*siliiIity  of 
the  production  in  ibis  ntanner  has  been  fnllv  proved  by  exiM>nmenl 
njKtn  the  cadaver;  a  nitiM-idar  woman,'  carn'mf;  a  keg  of  |hitaliN>«  on 
her  back,  stuml>le<I  and,  to  avoid  a  tall  forward,  threw  lu-r  Ik^Iv  witli 
a  twisting  movement  haekwani ;  a  man  *  while 8wimmin(r  nia<le  »  vignr- 
ous  thrust  with  his  legw  and  felt  a  sharp  |>ain  in  the  jrn^in  ;  he  wa*  rfill 
able  U*  walk,  though  with  much  difliculty,  and  on  examination  a  di$li>- 
ration  u)h)Ii  (be  pubis  was  found. 

Pathology.  The  ])atholi>g%'  has  hwn  shown  by  several  autopsies  in 
recent  and  old  cases.  Anbry '  found  the  ea|isule  toni  alonjj  its  anlcHor 
half  near  its  im^ertion  upon  the  acetabulum  ;  the  {KMias  and  llie  enind 
nerve  crossetl  the  front  of  the  neck  ;  the  lK>:id  of  the  femur  lav  iK'twi-rn 
the  psoas  and  |>eetinens,  raising  the  latter  and  the  ve^twls ;  there  wa* 
an  interval  of  two  centimetres  In'tween  it  and  the  anterior  inferior 
spinous  process  of  the  ilium.  Roser*  found  the  rent  in  the  front  rif  tlie 
capsule  extendin>;  from  the  anterior  inferior  spinous  pmeess  down  tu 
the  notrh  ;  the  psoas  and  iliacus  were  pushetl  outwani,  and  the  vetcrls 
crossed  the  head  ;  the  small  extental  rotators  Mere  dnwn  inwani  aod 
pressefl  into  the  aeetabnlnm  bv  the  preat  tnK'hantor.  AlU-n  (lor.  eit., 
p.  *J7(i)  found  the  head  restint^  against  the  outer  side  of  the  iliM|Ht-tinettl 
eminence  and  eiiven-il  on  its  inner  half  by  the  pst^RiH  and  iliaeu»  ;  when 
it  was  pressed  further  upward  the  muscle  lay  nernps  its  niH'k.  The 
iliopcctmeal  fns^-ia  (the  deeper  |mrt  <»f  the  sheath  of  the  vesacU)  was 
untoni,  but  nevertheless  the  artery  was  displaced  outward  by  the  IrwI 
mt  that  it  rested  acrotw  its  centr<>  and  eurveil  ontwiinl  inuneiliately 
Im-Iow  I'oupart's  ligament ;  the  capsule  was  toni  nl»ove  and  in  fmol 
for  about  (Uie-third  of  its  circiimferemv,  the  greater  |Kirt  of  the  ilic»- 
femoral  ligament  Winp  uninjiintl ;  the  lig:imentum  ten*s  was  torn 
away  at  its  insertion  upon  the  head,  and  the  cartilaginous  rim  of  the 
metabidutn  was  entirely  uninjured  ;  the  pn^tcrior  rotators  were  relaxed 

'  Albort :  t'liir«rRU«.  vol,  Iv.  p.  374.  *  Urr> ;   Imnn-l,  IffiT,  voi.  ».  p,  4TU. 

■  Autity :  Bull.  «le  1«  SwUti  Ae  Chimnrio.  IWW.  vul.  HI  p.  377. 
*  Hater.  Arch,  fur  pbyt.  Ucilkuodc.  ISTi?.  rol.  t.  p.  SH. 


Koclier'  ruuiul  tin*  ciimnlc  torn  alonp  itb  anterior  luilf  close  In  its  iiiiioi^ 
tio»  uiKtri  tlic  femur,  llie  {Kirtiun  whicJi  n.>niaii)oi1  nttached  to  the  acetab* 
uluni  haD|^tii^iu<  a  flii[i  iM-twcfn  llif  hrjul  ami  tli*-  wx-ket ;  the  pnoaf^  and 
iliactu  win*  HtrftcluHl  arro-t^  the  ikk-I*  <>i'  the  Wine,  au<i  the  vcs!»eU  lay 
to  the  inner  side  of  the  Iiend ;  tlie  li^iiientum  teres  was  loni  away 
near  its  attachment  tii  the  acetabulum,  anil  the  <iirtilaginons  rim  of  the 
»>>ckM  was  nninjnred. 

Borcluin.1'  ivi>urtiH  a  caae  with  avulsion  of  the  preat  trochanter  and 
a  hernia  hrneatri  tlie  detaehwl  Poupart's  ligament,  and  citeg  a  similar 
ease  rp|Mirte<l  hy  I^int-nstcin. 

In  a  case  n;{K)rtcd  by  li^tukes*  in  which  the  head  liad  parsed  over  the 
brim  into  the  |)elvi><,  thu  HUperior  ninins  of  (be  pubis  hud  been  frac- 
ture<1  and  nnich  comminuted.  The  juitient  dieil  on  the  table  immedi- 
ately after  rcdnetion,  by  pulmonary  eml)olu»,  it  was  thought. 

Cases  in  which  the  di-thtcatiun  was  eoni|>oU]id  have  been  i|U()t<Ml  in 
Chapter  LI,,  p.  72.'?;  in  une  nf  them  thu  fennmd  vein  was  ruptured. 
In  a  case  reiwrtetl  by  Goldsmith  ami  quoted  on  p.  12-1,  in  which 
the  disliKsition  liad  remained  unre<lucctl  fur  two  mouths  whi-n  the 
patient  came  under  observation,  there  was  found  u  diffused  pid^ating 
swelling  occupying  the  iliac  R^ia  and  e:(Iending  down  to  ttio  middle 
of  the  thigh,  which  had  ap]H>:ire<l  a  few  ilavs  aft4.>r  the  ai^ideiit ;  the 
extendi  iliaL-  artery  was  tieil,  anil  at  the  patient's  death,  five  days 
later,  the  femoral  and  external  iliac  arteries  were  found  to  be  perforated 
for  the  distamt:  of  an  inch  on  their  p(>Ht«r(^-exte^nal  aspect^  aud  the 
head  of  tlte  femur  lying  in  the  cavity  of  the  aneurism. 


Fio.  S41. 


Old  imf«dueed  aoimiiuMo  dUtucMUon  vt  lUa  blp.    icuam.) 

In  one  or  twont<«e8  pressure  u|K»n  the  anterior  miral  ucrve  baabeeo 
manifestorl  by  nunibnoss  in  il«  area  of  distribution. 

■  Korltrr:  Ivir.  rlt  .  |>  816.       '  Borrliftnl  :T»entKlM  ZtllHbrin  hrChlr..  Tol.  IzTi.p.572. 
•0tak»:  Uritkh  U«Ucml  Joonial.  IwO,  vuL  U.  p.  »UL 
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A  case  treated  by  BrannUy  Couper'  and  exainintHl  after  ileatli  at 
end  of  three  weeks  U  reported  in  detail,  lint  it  In  nf>t  clear  how  much 
of  the  luconitiou  of  tbc  muscles  was  due  to  the  dbili>catiuu  and  huir 
mtirh  tn  tiie  re[K.>»lcil  ultemptj^  to  reduce  it.  "  The  aaterior  lort  [of 
the  capsule],  where  cnij^nl  by  the  lendnnti  of  the  pM^i.^  anil  ihi)rti« 
muscles,"  was  the  only  jmrt  untorii  ;  tlie  head  of  the  femur  lav  in  thr 
^niin  on  (he  inner  aide  of  the  great  ve^wels  and  above  the  mtenial 
cireumHex  artery. 

In  ati  old  case  exuminei]  by  Sir  Aatley  Cooper'  "  the  head  of  the 
ihifrl)  l>oiie  had  torn  up  Poupurt's  ligament,  »n  sa  to  penetrate  be- 
tween it  and  the  pubes.  .  .  .  U|K>ii  the  pubc»  a  new  ueet;ibulimi  iff 
formed  for  the  neck  of  the  thigh  bone,  ihr 
htad  of  the  l«me  Iwing  above  t]ie  level  of  the 
the  puberi  (Fig.  ^1).  .  .  .  The  femoral  arterr 
and  vein  were  placed  on  iIh  inner  sidr, 
flo  that  the  hifiid  of  l!u>  Imne  re^tetl  brtwcen  the 
crui-al  i^heath  ami  the  anterior  inferior  apinoiu 
process  of  the  ilium/' 

\'ernmiil,*  in  attrmptinp  to  make  rcihu-tiun 
tJiirty-six  hours  after  the  accident  in  a  iKitieiit 
eighty-one  year»  old,  fraeturtMi  the  niTk  nf 
the  femur.  Four  ypars  latrr  t)ie  juttifnt  died; 
the  head  was  found  lying  in  the  nnich  iM-twnii 
the  anterior  inferior  spinoutt  process  anil  tU* 
iliop(}etinoal  cminenee,  between  the  [ts.ia<  and 
the  rectus.  In  another  old  ca.se  re|H)ned  by 
Douglas'  in  which  there  was  al«o  a  friclarr  of 
the  iierk  of  the  frmur  the  heiu!  wtm  on  the 
inner  side  of  the  vessels;  the  hintory  of  ihe  !«.•*■' 
did  not  hIiow  when  the  fracture  luul  been  prt»- 
duced. 

Symptoms.  Tlie  cases  id  which  the  head  of 
the  fi^nnir  lies  ujMin  the  iliopeetiiu'al  emint^mv 
appear  to  bo  the  more  «)mmon,  and  (hii^  mar, 
therefon',  be  tiiken  an  tlie  tyj'i'.til  form  :  in  H 
the  limb  i.s  hut  Hlightly,  if  at  all,  nUlurlfd, 
markctliv  cverte<l,  nncl  tfonirwlial  flhitrtpncd 
(Fig.  .34'2),  and  the  head  of  thr  femtir  can  h^ 
felt  more  or  less  diftinelly  in  the  gn)in,  witfc 
the  arter\'  pulsating  directly  in  frunt  of  it  or  to  it^  iniu'r  side.  Whra 
the  Iiejid  is  di.tplacetl  further  t<mard  tlie  median  line  the  lintb  U 
nlnhicted  and  flexed  ai*  well  as  everte<l,  and  its  |kOhitit>n  In  inun-  like 
tiial  of  an  obturator  di^lticatiou  :  the  CTauital  differenee  h  the  (HM<iti(m 
nf  the  head  on  the  piibii^  where  it  can  l>e  tliftinctly  felt  and  |M*rhap* 
even  seen.  The  vcswltt  lie  on  its  outer  side.  In  both  forms  the  oater 
antl  pusterior  |M>rtioii8  of  the  hip  nrv  llattcnetl,  and  the  trochanter  am 
1)C  felt  covering  the  cavity  of  the  atvtabuliim, 

*  OM>par :  Lm.  rit^  ^  TH,  Mid  Guy'*  lT'M|>ital  ReporU.  1638,  Tol.  L  p,  8B. 
•IVwimt;  Imt.  vil.,  |i.  71. 
■  Vt-nu'iiil :  litill.  <Ir  In  .SiM-i^t^  tie  <:Mnir]dii.  1K70.  tuI.  iI.  p.  UX 

•  Lhnigljw:  Loadoa  ttitd  £<liiib.  Uuntbl/  Jwini.  uf  Mod.  Sd..  IM3,  toL  Hi  |l  ICI6i 
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Adduction  is  diffieult  or  im|K)ssible ;  abduction  and  flexion  iiRually 
are  caMV.  Simic  |MttiL'nt.s  have  \hxi\  uhlo  to  walk  iinintxliutoly  :ift4>r 
the  jirridcnt,  but  none  appt-ar  to  havt  doiu?  st)  as  freely  an  some  with 
oliturator  or  suppostnl  supntootyloid  dislixsttiont*. 

Tlic  attitude  uf  the  limb  is  like  that  found  after  fructure  of  the 
neck  of  the  fi'inur,  and  the  dilfenMitiuI  dia^iiusis  is  made  by  attention 
til  the  pn<»>euee  uf  the  }iead  in  the  ^rnin,  the  flattening  of  the  uutvr 
axperl  of  the  hip,  and  the  deitre^nn  of  the  tnK>hunter. 

In  a  ea.«e  reimrte*!  hv  Jtiithe  '  the  {latient,  a  ^rl  fifteen  years  old, 
was  unable  to  extend  the  leji  upon  the  thijfh  three  wi-eksafWr  the  acei- 
ilent»  and  llie  dis:ibility  w:w  attributed  to  uvertlexiou  of  the  knee  at  the 
lime  the  dislooation  was  received.  While  pushing  a  Rwing  fonvani 
she  (ripped,  fell  on  her  knee,  and  wtw  then  pre6«<i  hackwartl  to  the 
jrrinuiu  by  the  i^>turnii)j;  8wiu{r.  Uetluetion  wub  made  under  chloru- 
form  liv  flexion,  rotation  inwanl,  ami  addiii-tiun. 

Of  the  inirajif/vie  {Scriba)  or  mprnp'-rfinnU  ( Bartel;!)  dislociUton 
caMW  have  been  re|Ktrted  in  detail  by  Scriba,*  IJartel*,*  and  Stokeii 
(alKive  quotetl).  ScribaV  {tatient,  a  boy  thirteen  yeani  old,  while  stand- 
injjT  with  his  legs  wide  aimrt  and  the  left  one  thrown  haek,  was  dtrnck 
iiiKUi  iJie  brea'il  and  i>verthro\vu.  The  limb  wa.-*  (lexcil  at  the  knee  and 
hip,  aildiirted  and  rntnti-d  inwanl.  The  he;Ml  of  the  femur  lay  above 
the  toni  PoujwirtV  lijjamont  deep  in  Uie  iliac  fojssa,  and  the  neek  n-stc'l 
on  the  huperior  ramu;^  of  the  pubis.  The  artery,  vein,  and  nene 
cmssed  the  head  ami  were  fully  compreiwed.  Slight  inward  rotation 
and  adduction  were  the  only  movements  pt^ssibte.  During  manipula- 
ti(»n  outwani  rotation  suddenly  tiK>k  place  and  {icrHisted.  Rciluetioii 
w]L-4  made  hv  liftiti;^  the  head  with  the  fin^Tv  until  it  reste<l  nn  the 
ramii!<,  and  then  followitip  with  acute  rtexion,  aihhiction,  inward  nota- 
tion, and  tiwdly  extensiou. 

Barlel^'n  jHitienL  wim  a  man  forty-seven  yeat^  old  who  had  Iteen 
thn»\vn  di»wu  by  a  heavy  weijfhl.  The  limb  was  (ihortened  aljout  lliree 
ineheii,  fully  exti'ndefl,  |iaRillrl  to  the  median  line  of  the  iHMly,  and 
wididy  roiateil  oufwanl.  Tiie  fold  tif  the  ffct\\t\  was  obUtenire<l  by  a 
ilitfuse  swelling  extending  to  the  upi>er  limit  of  the  left  hypopo>trium  ; 
the  head  e«>uld  be  diF<tiiietly  italjiuted  throufrh  the  aUiominai  wall, 
which  it  slif^htly  raised  ;  the  greater  trochanter  was  directe*!  Iiackward 
and  could  not  be  felt.  Flexion  was  impoftsible ;  inward  rotation  vcr\- 
Iimit4'<]. 

Treatment.  The  rule,  of  which  the  appltration  i»  ao  general,  that  in 
attempting  redueiiou  tin-  limb  shniild  fir?it  Ik?  placed  in  the  |»o5iti«m 
wliich  it  occupies!  when  the  di-jIociLtiun  iK-ciirred,  is  not  suitable  to 
thtHW  suprapubic  dt.'^lftcntinnH  in  which  the  dii^liMntion  taken  place 
while  the  limb  is  extended.  Traction  upon  the  fully  cxtendwl, 
abducted,  and  evcrtril  limb  has  indw-fl  Ikh?!!  sometimes  .-uiTrssful,  but 
it  has  oftenrT  faihHl  and  has  Icil  to  varion**  «e<'it|rnt.«.  The  mrlhoil 
wjiH  early  almtidonetl  because  of  the  risk  of  tniur)-  t^i  the  vesftels  by 
uvcnttrclchinfj;  uepMs  the  projecting  hcoil  uf  the  femur,  and  flexion  was 

*  Rotb«:  Urmarhr  KIEnlk.  IfWi.  i*.  343. 

*  Srrilm:  <ViitrBlt>liitr  fur  I'hliuTirW,  IHTV,  p-TOS. 

*  DftTteb:  Att)i-  fur  kliu.Uiir.,  voL  zrl.  pi.  861. 
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resortwl  to  to  Himinisli  tliis  risk  and  to  i-emove  what  was  tboochl  lo  be 
till-  |>riiiL-i[tal  oUslutlf,  teu^iuu  of  the  pwa^  and  iliwnt!*.  (>f  ibr  rtx 
pnH'tMliirt'S  jijivfii  by  Hij^jL-low  alni(t&t  all  "iiicIikU'  Cractioo  Dpiiri  llic 
tlcxcHl  thigh  and  mtation  inward ;  in  iMimo,  ditvct  |trt'!irtan>  do^nwAnl 
aJid  (Uituard  u{Hjn  Uic  hc-ud  of  the  bone  or  the  npner  [Nirt  nf  Uh?  Uiifih 
U  rcconiuienilt-d,  and  outward  njtation  in  uieutioncu  in  one  as  an  eqniil/ 
gutHJ  (Substitute  for  inward  rotation. 

KnchcrV  nirtbfxl  \n  the  fomv  ah  one  of  thn?)c  ^vcm  bv  Billow,  lod 
T  rejmxiuw  it  hvrv  U-winse  uf  its  more  dctaile<l  atx-ount  of  the  olR>in4lei 
to  l>c  uvenxfuie  and  the  means  by  which  the  uianiiMilutioii  aaxm- 
[ilii<tin4  it. 

Klexion  R-Iaxes  the  Y-Iicynient,  but  nevertheless  by  t^tcninj;  ibc 
(wsteriur  part  of  the  capsule  it  prcsoes  the  head  more  finuly  siraiwl 
the  brim  uf  Llie  [>olviji  or  even  pushes  it  further  upvanl  nnilrr  Pou- 
[uirt'tt  liirnrncnt ;  it  is  thereforv  net^eswir}'  that  the  nii>vr-nii'n(  i^hoaUl 
not  be  alliiwed  to  take  ]ilacc  ii|>nn  the  h^-aii  a-i  a  wnttr,  bm  tb.-it  tiie 
lieail  sliuuld  be  enabled  or  for«xl  tn  desi"*tnd  alung  llie  anirrinr  MirfiKr 
of  tliL'  jielvi."  a:^  the  knee  is  raisei]  iK'fore  tlir  tightening  of  th«'  p«t»(criDr 
portion  of  the  cai>sule  has  made  this  desiiceut  im|MWtsibte.  Tbiit  can  hm 
effected  by  triiclion  in  the  axis  of  tite  limb  or  by  din-ct  pn^^^un-  down- 
ward and  buckwaixl  upt>u  the  head.  The  step!^  nf  the  nu-tlHjtl,  tlim, 
are: 

1.  Traction  in  the  axis  of  the  limb  as  it  lies,  in  order  to  brini*  tlie 
head  below  the  brim  of  tlie  j>elvia ;  it  i.-«  rarely  necesury  to  aid  lliu  K 
increasing  the  extension,  alidnetiiio,  and  outwan)  nitation  nf  iho  limb. 
IJy  thw  means  the  posterior  punion  of  the  capsule  is  nindr  ten.-*-,  and 
its  point  of  attachment  to  the  luick  of  the  neck  of  tlie  fciuur  i»  ihcniij 
mnde  the  centre  for  the  fnllowing  movements: 

'2.  Prc^ure  willi  the  band  upon  the  h«ul  of  the  fi^nuir  to  pn-venl  it* 
return  upward  during  Hexion.  !Somct)nic:§  this  is  sutticicni  lo  niaJtc 
reduction. 

3.  Flexion,  iu  order  to  relax  the  Y-ligament ;  it  shoiiM  not  be  rir^ 
ried  tn  n  right  angle,  otherwi?^  ttio  much  retrain  will  be  made  U{M>n  ibc 
poslcrior  jRirtion  of  the  capsule. 

•1.  K<)t;ition  iuwani,  by  wbieb  the  bmd  is  returned  to  the  aoekrl. 

In  CAiteif  in  which  the  bc:id  lit^  nt>arer  the  isymphy^ii^  abductiun  of 
the  limb  during  |pacti<m  it^  neceanarj'  to  relax  the  V-lipnment  and  tin* 
untum  portion  of  the  capsule  and  tl'iut  allow  the  bend  to  approorh  tW 
acel.nbulnm ;  and  in  thiHW,  jKiKsibly  rare,  c-ai^es  in  which  tbi  n  '» 

»ewmdar\'to  a  iirinian'  displaw'ment  downwanl  and  inw«r<l  uir) 

(he  tli-xion  will  Ik>  seen  to  bring  the  heiid  Iwrk  Ut  the  utitunitor  Jura- 
men,  and  then  the  final  steps  should  be  those  suitable  to  that  form  uf 
dislocntion. 

DISLOCATIONS  DIEECTLT  UPWASD. 


Subspinous  (Big^low). 


Supra  cotyloidea. 
(Malgaignc). 


Sua  -  coty  loi  dienne 


Concfming  mi  other  elas.'i  of  re|)ortetl  ca^ct*  of  dislocations  of  tbc  htp 
h  the  uncertainty  ns  to  the  nature  and  extent  of  the  leeioo,  Uw  point 
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at  wliit-h  tlie  h«i(l  lia^  lel^  the  80rk(^t,  ami  tlic  iikmIc  nf  pnxliirtMin  m 
^Tvnt  it!*  in  t)iOF<4'  in  whii^Ii  the  iiiiul  i»<  fntinil  more  or  Ut^  ilirt-i-llv  iiIh>vg 
tilt*  Hjcki-t.  As  hits  Iteoii  nUivo  siiiil,  Klu-siim  }*r<>ii)HH)  tiiiilcr  itiic  Ih'iuI 
— miprttcttftttoitlrtt — cases  iu  wliicli  the  hea<i  of  the  teinnr  <*«init'S  to  rest 
fihnve  the  soi-ket  either  l>v  »coondiiry  ilisjilaoenicut  toruani  uml  tipwurd 
fn»iii  a  priniary  ilornal  (the  evertetl  dorsal  of  the  pret'eiil  (■Ia!«i(icati<in), 
or  hy  8(HV)nilarv  ili.-'phK'einenl  Uickwant  fn)in  a  jtriiii-'iry  ^u|)ra|inliie,  or 
hy  ilinM't  ilir»ltti*:itiiiu  iipwanl,  and  this  pniiipinj^,  whicli,  while  ven* 
p^Hx-r  ill  u  monograph,  seems  to  me  nlyeclionahle  in  a  M'«tomati(' 
<les(-riptiou  of  all  the  turm»,  has  bocu  aceepiwl  ami  foll<^we<]  by  »evenil 
of  the  later  (jerman  wrilen*,  Albert,  Kunig,  I»»<Hen.  Itigelow  ^iu|>8 
Malijaipne'ft  variety  wiih  tho«?  cases  in  which  the  head  lies  fiirtlier  to 
(he  inner  side  (siiprapiihic),  and  make;^  tlioiit  nil  a  suhvariely  nnder 
the  name  Kuhxphinun.  Hamilton  makes  no  formal  cla.-i.-'iliauinn  i>r 
them,  but  eimtents  liimself  with  citing  a  few  e:l.■*e^,  mainly  iis  "nnum- 
iUnu!i  dislocations, "  some  as  snbspinnns,  others  as  snpmspinoiis. 

The  essential  ieatnre  of  the  elass,  uh  I  view  it,  is  the  niptnre  or 
avidi<ion  of  the  np[>er  {>art  of  the  Y-li^ment ;  thi.<*  dilTerenliateA  it 
nulicallv  in  il.s  proluihle  mode  of  produetitm  and  treatment  from  ihow 
in  which  the  lieud  of  the  Ixine  comes  to  rest  at  or  near  the  siitiie  place 
after  having  left  the  ^tocket  at  n  lower  {Hiint  in  fnmt  or  behind  and 
[lassed  upward  on  either  side  of  the  untorn  UgiLtnent. 

The  inconipletencsd  of  many  of  the  de»tcriptious  is  such  tliat  tlic 
material  for  a  {Mwitive  opinitm  upon  the  ehanioter  of  the  di^ptaivment 
is  lacking,  and  such  cases  must,  therefort-,  l)e  pttswsl  hv  without  deli- 
nite  elas.stfic:i(ion,  hut  then^^  remain  :i  few  which  stidieientlv  e-^tabti^h 
the  existence  of  this  variety  in  which  the  hea<l  \^  displaw^l  dircotlv 
upwanl  toward  or  a  little  behind  the  anterior  inferior  npinouH  prucewt 
of  the  ilium. 

Ttie  caiwfi  in  which  the  position  of  the  head  of  the  femur  has  bcon 
verifie*!  by  autopsy  are  those  of  Wormald,'  (iertly,'  Trnvers,'  and  St. 
<ico(w's  Hospital,' and  the  doubtful  tinea  ftfC'niveilliier, '  (if-Iy/ and 
IV'villc,^  Wonnald's  patient  was  a  man  forty  vears  old,  who  hud 
xivcivi-d  Ilia  iiijun'  at  the  age  of  fourteen,  and  liail  since  had  gooil  uso 
of  the  limb.  Tlie  head  of  the  femur  lay  "between  the  e<lge  of  tlic 
acetabidnm  and  ttx'  anterior  inferior  .spinous  pr<K'e!tH,"  and  was  i^iir- 
nuiudeil  bv  the  aip-^ule.  The  ligumeutiim  tere?)  wils  not  nipturrd.  The 
oityloid  cavity  furuied  |iart  of  tlie  new  siX'kct.  The  limb  was  sonie- 
wliut  everttHi  and  alMliirttHl.and  sli4^rteue<l  half  an  inch,  (icnlv's  [ulii'nt 
caught  in  a  revolving  A\t\h  and  whirlcti  anmnd  hy  it  many  times. 
fc  tliiM  nn  tlie  following  day.  The  lirad  of  the  fi-mur  lay  on  the 
imt<T  thinl  of  the  up|M'r  iMtnier  of  the  aeeiabuliim.  Im'Iow  aixl  just  out- 
hide  of  the  anterior  inferior  spinous  pnM'ess  ;  the  caiioiih-  wtu  lorn  along 
tl»e  upper  edge  of  tlic  cavity,  and  lite  centre  of  the  head  was  eight  liuea 

'  Wnnn»l<l  -  l^mit<m  Mrdicftl  Uuette.  W37,  Tol  xix.  p  ««. 

*  Oft^y  :  Krnorlcil  by  Haroo,  Ou.  M6dleftl9  d*i  PftrU.  ItVJH.  p.  (CM 

*  Tnvrri :  Mpdin*  ( 'litninHcal  TtmaMCttooa,  1977,  vol.  IX.  p.  1 1d,    Auhi|Kx  hy  (Mc« : 
fbH-  lesa.  Till.  »»«vili   p.  8M. 

*  HL  a»<irit"'>  H— (>IUl ;  Ijuiot.  IMfMl,  Tul.  U  p.  £81. 

*  CmTeilbior ;  ItnU.  iln  l«  8ck.  A DakMniqae,  isr?,  p.  IM. 
«  (Wly  :  Ihld..  IMn.  p.  JOa  '  Dmille :  lUd,,  1S43,  p.  1904. 


768 


PISLOCATtOSS. 


Fig.  343. 


above  that  of  the  latter.     Kip.  264  repn'fwnts  nn  apfurtfntlv  Mmilar 
gpot^imen. 

In   Travcre  and  C«(lgc's  case  the  head  lay  twtween  the  najMriMr 

iiiul  inferior  itpiiiiiiiM  |»n»c<-sH*  trf 
tlie  ilium  (Fig.  343)  and  wan  cur- 
eivd  hy  a  complete  hnny  cap  lined 
with  H  dtn^e  pearly-whilf  Umiw 
rcsemblinjf  Hbro  -  miiilagt*.  Tbe 
«lge  <»f  lliL'  iiL'W  cavity  \va*»  oun- 
ne<:kHl  with  the  n^ck  of  lht>  femur 
by  a  tliiok  capsular  li^nurDL 
The  rectus  niii!(ck%  which  \vu\ 
been  torn  fnjiu  its  origin,  w&f  i»- 
mrttnl  upon  the  edge  of  the  nvw 
cavity. 

Tlic  Si.  Georgi'V  II(MpitaI  cb>* 
wxs  a  recent  one ;  the  ht-ad  of  the 
femur  lay  about  an  inch  below  ami 
to  ihc  out«r  «idp  of  the  anterior 
spinous  propc^  ami  tlic  inM-hnnler 
wa.H  still  further  to  the  outtT  piidi*  and 
l>ehiml  ;  the  troclianter  Diinttr  n-strtl 
on  the  outer  edge  of  the  a<f  tubulum. 
The  capjiular  lignmenl  wnn  vxiftt^ 
gively  lareRitiil  at  il8  upjK-r  mrt. 
The  ginleu*;  nieiliu^  luid  niiuimut 
were  UL-arly  toni  thnju^h  a)H>ut  two 
innlies  from  iJieir  attachment  to  the  trochanter;  tlic  genielli  ainl  tpiail- 
nitn.s  femoriH  were  t-lightly  litrenited. 

The  following  case,  which  I  re|K>rted  in  the  Annaiti  f>f  Suryny,  De- 
(«*mber,  1892,  shows  the  syniptums  (Fig.  344).  A  man  forty  ycats  old 
was  thrown  down  by  a  heavy  caw  which  sli]>i»e<l  while  he  wa.**  tmhaid- 
ing  it  from  a  wagon  and  forced  him  liuckwam  against  another  Ixix  and 
then  8i(lewise  to  the  ground.  M'hcn  I  8aw  him,  three  hourn  later,  be 
was  lying  on  his  Ijack  witJi  the  right  thigh  extended,  slightly  alMluct*d, 
and  so  far  cvcrte<l  that  the  foot  rested  along  the  entire  length  of  it» 
outer  iMiriler  on  the  bed.  The  up|HT  anterior  portion  of  the  tliigh  cl««« 
brhiw  the  grikin  wa*i  rounded  and  swollen,  and  shnwe^l  tMo  inronipJHr 
tmnsversi-  rents  in  the  skin  about  two  inches  long  nm!  al>out  two  imltr* 
Im-Iow  the  anterior  su[H'rior  fpine  of  the  ilium,  which  evidently  Iiad 
1m.hmi  uuuM>d  by  overstretching  of  the  skin  (hypenwtensidn  of  the 
joint).  The  outwani  rotation  gave  the  thigh  a  very  pculiar  ap|intr- 
aiiee  ;  tlic  hulk  of  the  (piadrieeps  cxtens(>r  forntcil  a  longitudinHi  nui<» 
on  the  outer  side  hctwwn  liie  unlerior  (iiuter)  asptTt  and  a  di***p  longi- 
tudinal dcpn-Sdion  extending  from  the  trt»chanter  in  the  sitlf  uf  the 
knei-.  Every  attempt  to  move  the  limb  caused  pain  and  siiarp  cott- 
Irantinn  of  the  nHi>4clcj4. 

Kthcr  was  administered.     The  limb  (H>uld    then   be  esniy  ptored 


Old  luprocnlylitlil   diHlm-aUnu.     Tniveni^ 
and  i^ftdge'a  t»m. 
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alongside  of  anH  pflrnllcl  with  the  nthor ;  tho  shortcninp  was  hvo  ccn- 
timetros.  The  \n-tn\  of  the  femur  Ijiv  directly  lK.>iieiith  tlie  skin  oihI 
cuuhl  Imt  lIi^ttiIl^tIv  uutliniHl.  It  lay  just  exti.-rnal  to  a  line  ()m\vn 
ilownwani  fri)m  the  nntenor  superior  Hpin<mH  process,  liiul  its  upper 
Iwnler  was  about  one  inch  below  that  prominenec.  Internal  rotation 
wa(*  iin(nxKsible  ;  luuderate  flexion  was  easy. 

Iteilui-tion  Ma^  easily  efleetwl  by  flexinj;  the  liip  about  twenty 
ik'^rees,  and  then  nnikiug  moderate  traction  along;  its  nsis  with  one 
hand  at  the  knee,  ami  direet  pre>««ure  downwanl  and  buekward  u|Kfn 
ihr  la-ad  of  the  feniur  with  the  other.  By  fully  extfuilln^  tht*  tlngh 
and  making  flight  pressure  forward  against  the  np|x'r  part  of  its  po^ 
lerior  ae)>ect  the  di.-^lucation  was  easily  reproduced,  uud  waa  theu  uguin 
reduced  as  Itefore. 

Ki.i.  344. 


t'pwuO  dUlucBUuu  uT  Uic  blp.    ^tou  a  plitiMif  n{ib.) 

Thnnig^h  what  was  apparently  an  extensive  pip  in  the  soft  [wrtj* 
Ijeneath  the  «kin  at  the  |M>int  occupied  by  the  head  of  the  femur  Ix-fore 
nxluction  1  could  distinctly  feel  the  surface  of  the  ilium  and,  a  little 
in  fntnt,  the  anterior  inferior  Hpinous  pmoetw. 

A  lonp  side  splint  wa^  applied,  and  the  patient  placi-d  in  bed. 

ConvalesceiK-e  was  uneventful,  and  the  patient  was  discharjjed,  April 
Inth,  thirty-'»ix  days  after  the  accident.  May  2-lth  he  called  on  rae; 
he  walkcil  without  a  cnnc,  and  »miplained  only  of  a  slight  feeling  of 
wfaknc^s  in  the  limb.  Flvfwn'.ttentiion  of  the  hip  caused  nt)  pain.' 
active  flexion  of  the  hip  wiis  rej*tricte<l  one-half. 

I  know  of  no  case  exactly  like  it.  One  reported  by  Morgan'  rewm- 
ld«-s  it  in  Liie  upfiarcnt  mode  of  production  and  the  nttitmh'  of  tlie 

*  Uuiyui :  Uuf '»  Uuiti4lal  Boports,  HSiii,  {■.  Tti. 
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Hnil),  Iiiit  the  head  of  the  Iwiie  lay  lielow  and  to  the  hintr  tntlv  of 
Bnh.'rit>r  sii]»erior  spine.  Possihly  C'hwver*ft  nwe,  quoted  in  Clifl|rf4 
LI.  among  compound  dislooatJoni;,  may  have  been  of  tltc  aame  kind ; 
the  descriptton  is  not  sufKi-icntly  detailed  to  mako  it  certain,  It  niu 
eviilent  tlmt  mv  ciiae  Just  e3t^i]>ed  Ihmhjj  iniidc  oompoiind  hy  nijdnre 
of  the  tense  sliin.  In  Mason's  and  Allin's'  ami  in  TiffunyV,'  ihc 
atlitixle  was  similar  and  the  head  of  the  hone  could  Ite  fell  l>clow  or 
below  and  to  the  inner  nide  of  the  anteri4ir  su|>erior  npinc.  Allin 
reported  hjg  case  as  a  suprapubic  dislocation  ;  his  patient  rccrivctl  llw 
injury  hv  Btunibliiig  mm  falling  forward  while  asi^'endins  a  flight  of 
steps.  In  each  case  rt-<luction  was  effertetl  with  some  difticulty  hy 
traction  and,  in  Allin's  and  TiU'any's,  rotation  inward.  I'o^ilily  »K>m«> 
of  the  "  intra)H'lvic"  diBlocations  have  lieeu  pnHlnrod  in  the  -*'am^ 
mannerj  and  differ  only  in  the  higher  position  of  the  Itead  given  by 
Bceondarj-  displacement. 

Tliere  is  another  tuuutl  ^roup  of  cases  in  which  tlie  displarcment  ht 
thought  to  l>e  of  thi_!  Kainc  kind  but  of  less  extent,  and  the  npinion 
finds  some  supj)on  In  the  autopsy  of  WorroaldV  ease,  above  tjuoied. 
There  are  evermon,  slight  Khorteniug,  and  some  Hcxiuu  of  tJie  limb, 
and  the  patienta  have  usually  been  able  to  walk.  The  head  of  the 
femur  cannot  l>e  felt ;  the  trochanter  is  prominent,  slightly  elevated,  and 
more  diHtant  from  ilie  nyniphy^is  pubis  than  it>t  fellow  la.  Milner's' 
cn.^  is  the  lejwt  doubtful  example.  It  may  Im'  rcnienibrrcd  that  I'nfe* 
with  (juite  similar  symjttoms  iiave  been  repi)rted  a*  thyroid  disloca- 
tions. 

In  others,  with  the  same  attitude  of  the  limb,  the  head  of  the  femur 
could  be  felt  directly  above  the  socket  or  a  little  to  the  inner  side. 

In  the  firrtt  group  it  is  evident  that  iu  some  the  Y-liganirnt  and 
attachment  of  the  rectus  are  fn'ely  niplured,  and  that  in  other*  the 
head  is  diK[tlaccd  slightly  upworrl  and  the  upj)or  iwtrt  of  the  ct)p:sule 
only  partly  t<)rn,  and  the  neck  of  the  femur  probably  crossH-d  by  tin 
untom  rectus,  a  condition  differing  cmly  slightly  from  the  supniptibic. 

In  the  second  group  it  is  )>o&iibIe  that  tlie  head  is  disidac^  upward 
to  the  outer  side  of  the  inferior  ajnuous  pn>cpss  where  it  uould  l« 
hidden  by  tlie  overlying  muscles,  but  in  that  case  the  marknl  evi'rsioo 
noted  in  all  is  inexplicahle  without  rupture  of  the  Y-Hgaincnt,  I  am 
disposdi  to  think  the  cases  were  all  thyniid  dislocationfi,  an  opioiou 
supportetl  by  the  slight  fulucw  of  the  gn>in  and  elevation  of  the  fem- 
oral arterj*  noted  in  Milner's. 


DISLOOATION  DOWTfWAED  UPON  THE  TUBEEOSITT  OF  THE 
ISCHIUM.     INTEACOTTLOID. 

In  this  form  of  dislocation  the  head  escapes  over  the  lower  edge  of 
the  socket  and  reata  just  below  it  upon  the  outer  surface  of  the  Iwdy 
of  the  ischium.     The  rc|)ortcd  cases  arc  verj-  few,'  but  it  sfvms  prob- 

*  Allln:  Bnoncd  bj-  lluiuiltuu.  loo.  ciL.  p.  7X1. 

*  Tlffluiy :  HBO'Uuid  Mcdinl  Journal,  lt«83,  vol.  x.  p.  S&, 

'  UUDcr:  Ht.  Bftrtbolomew's iloK[>iul  U^portH.  1^74.  vul:  x.  p.31& 

*  FurbtblloKrephTBiidcUMwe:  rtiu|)|itaiii,  UdII.  <lc  Ufjoc.  i1<>  I'hlr..ltr4,  p  -Ifil :  Wr»- 
del,  DfUlarhr  /«lMrihrift  lltr  C1]ir^  IU4,  vul.  Ixxii.  p.  I&'t.  luid  Mi^urio.  fVotrslkUn  ftl 
lliir.,  IMiTi.  (•.  Jl  (:jUi:uuai. 
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able  tliat  the  ilislocAtinti  is  nmoh  more  frequent  ns  a  priinan.',  tmnsi- 
tory  one,  leatling  t^i  either  a  dorsnl  or  an  ohiuratiir  disiiication,  hehig 
converted  into  tlic  former  lir  inwitrd  rotation  and  oihUii'lion,  or  into 
the  latter  hv  outward  r(itaiion  and  ab«hiftion  ;  an<l.  fiirtliermore,  s<tme 
(»f  the  caMsi  have  proltahly  Ix-en  re|>ort<il  a.s  nlitiirator  dislm-ations  fur 
the  dividing  line  l>etwtf'n  them  it*  soniewlial  arliitrary ;  tluis,  Kcate'a 
case,  referred  to  above  in  the  luragniph  on  the  camsea  of  obturator 
diioKications,  is  quoted  by  iNfal^ij^ne  as  a  »nbeotyloi<]  dislocation.  The 
form  was  first  detwrilKHl  by  Itonn '  in  IWXI,  and  again  by  ()IH\-ier.' 

Tlie  cau!«e  is  tht?  Kanie  as  that  of  uiniiy  dorsal  and  obturator  dtsloca- 
tinnK,  namely,  fon^hle  flexion  of  the  tliij;)),  but  exuf^erattHl  alMlnetion 
followed  by  sliphler  flexion  apjwars  u\»i  to  be  oaiwbte  of  produejnj;  it. 
Thus,  inn  case  reported  by  Koux'  the  fiatient  tVlf  with  hi.-*  right  lejj  in 
a  h<de  ;  the  left  one  remainetl  stretched  tuit  on  the  ground  in  abdueU'nn 
and  was  disU>rate<l ;  and  OllivicrV  |>alient,  a  man,  seventy-two  year^ 
old,  was  kmx-ke*!  down  by  a  braneh  of  a  falling  tree  wliieh  struek 
against  the  lower  inner  (lart  of  his  right  tliigh  and  foreibly  aUiuclwi  it. 
]  itha'  sjH'alcs  of  a  oa»e-  in  which  the  di.-^romtiim  wom  (':iii>teil  by  the 
forcible  bending  of  the  bofly  bac-kwnnt,  but,  xm  Albert  points  out,  tuit 
only  is  bis  description  of  the  Hympt^uuH  unintelligible,  but  it  also  does 
not  ap|tenr  how  a  rent  in  the  lower  part  of  the  rnpsule  ooidd  be  pm- 
duceil  ill  this  way.  lie  de;soriIjes  tlie  supracityloid  and  iiifraeutyloid 
together  as  "  vertiuil  ili^loeations,"  and  |K)?iisibIy  hau  placed  this  case 
in  the  wnmg  paragraph. 

The  only  autopsy  Is  one  reporte<l  by  Lnke,*  the  patient,  a  man,  fifty 
years  old,  died  in  irunsequeiR^  of  asMU'tiiteil  injurieti ;  the  di»iliH-aliun. 
which  hail  In-en  easily  re<luee<l,  was  reproiluoed  at  the  nutop«y.  ami  :is 
the  boiie  (H>uld  l>c  muHe  to  take  no  other  {lotjition  it  was  tlionght  that 
tlir  repnjtluction  wa^  exaet.  The  head  of  the  femur  was  situatinj 
"midway  iM-twcen  the  inehial  nnteli  ami  the  tliyniid  hole,  iranie«liatt'ly 
henwiih  the  lower  border  of  the  acptabulnni;"  the  gemellus  inferior 
and  ipmdrattis  femoris  had  l)een  torn,  an<l  the  ligamenluni  terett  eum- 
pletelv  detachcil ;  the  eniMule  was  torn  in  its  lower  part. 

Ex|»erin)ent  upon  tlie  cadaver  shon's  that  the  Y-ligament  remains 
untorn  and  ii»ni]H>U  flexion  of  the  thigh  u|K)n  the  |M>lvi?i,  which,  how- 
ever, may  Ik-  niadketl,  as  in  other  forms,  by  inclination  of  the  jHrlvis. 
The  retention  of  tlie  head  upon  the  tuberosity  is  due  to  the  narr<)wiK>.ss 
uf  tlie  rent  in  the  capsule  untl  to  the  sup|K)rt  given  by  the  iiiitoni  por- 
tionri ;  an<l  as  tlit-  laceration  am  l>e  easily  extendtil  tin  either  side  the 
flasy  transfomiatiim  into  a  dorsal  or  obturator  di-^liM-aiiou  is  intelligible. 

The  flexion  may  Iw  even  to  a  right  angle;  OllivirrV  [Hitifiit  was 
brought  to  the  hospital  seateil  in  a  chair:  the  limb  is  mnrt^  4»r  K^ss 
alKlucte<1,  and  may  i)C  slightly  inverte<I  or  everted.  Measurement  in 
Ollivicr^B  case,  when  the  other  thigh  was  brought  into  a  simitar  iMNti- 
tion,  showed  no  difference  in  length,  and  by  the  lengtliening  which  has 
been  noted  iu  other  eases  waii  prolmbly  meant  only  an  apjKireut  elun- 

'  nonn:  (JDotdd  by  Ijamfn. 

»  Olliri«rr  Atrh  jrfn  ilr  MM.  IHSS,  »oI.  iii  p.  BOS, 

•  Bon«  :  Rvvne  M<'4)iro-chinirioc«lc.  lJ*4y,  »o].  ▼.  p.  SU. 

•  Itlha :  Pitha  v\A  Billroth,  p.  1S3. 

•  Uk«:  Modiokl  Tiuwuid  OanO^  VOSA,  voL  L  p.  12. 
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^tioD  due  to  the  abduction  and  the  consequent  inclination  of  the  pelvis. 
The  buttock  appears  rounded  and  more  prominent,  especially  when 
looked  at  from  below  when  the  patient  is  lying  on  his  luick  with  \wi\\\ 
thighs  flexed,  and  the  adductors  of  the  thigh  are  tense  and  prominent. 
The  great  trochanter  is  further  from  the  crest  of  the  ilium,  and  the 
head  of  the  femur  can  sometimes,  but  rarely,  be  felt  in  its  new  pusition. 

Movements  of  the  limb  are  restricted  and  more  or  less  {Ainfnl ; 
flexion  to  a  right  angle  is  usually  possible,  abduction  comparativ<-ly 
free,  adduction  limited  ;  but  in  Roux  s  case  the  thigh  could  Ito  carriitl 
across  the  other  one.  Both  of  Gumey's'  patients  could  walk  fairly 
well  immediately  after  the  accident,  and  Roux's  could  walk  a  little  at 
first,  but  was  soon  completely  disabled  by  the  pain. 

Reduction  has  been  easy  (Roux  was  unsuccessful  on  the  thirty-fifth 
day  with  the  aid  of  chloroform)  and  has  usually  been  effectwl  by  trac- 
tion in  the  axis  of  the  limb,  with  or  without  direct  pressure  upon  the 
head  of  the  bone ;  sometimes  the  dislocation  lias  been  first  transfonued 
into  a  dorsal  or  obturator  and  then  reduced. 

A  suitable  method  would  be :  Flexion,  if  not  already  present ;  trac- 
tion ;  correction  of  the  existing  rotation,  if  any ;  to  be  aided  by  direct 
pressure  on  the  head  of  the  femur  from  behind. 

Dislocation  into  the  pelvis  tiuongh  the  fractnred  floor  of  the  acetab- 
ulum has  been  described  in  Chapter  XXII.  A  brief  reference  is* 
made  by  Kronlein '  to  a  unique  case  observed  by  him  in  which,  by  a 
fall  upon  the  feet,  the  head  of  each  femur  was  dnven  through  the  fluttr 
of  the  acetabulum. 

>  (litrney :  lancet,  164S.  vol.  lii.  p.  412. 

■  Krunleiii :  Deotsche  Chinirxie,  Uef.  86,  p.  85. 
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DISLOCATIONS  OK  THE  HIK— (Contikukd.) 

CompItcatioiM — Siinultaneouit  Dislocation  of  Both  Hipx — AcciiirnU  in  AlU^mpts 
tu  Boduce — ProgntNiiK — HabitunI  Dislucatiuiut—Treatuieiitor  Oli)  UMoca- 
tioDa^CoogeoiUl  and  Patbolof^ical  Oislocatiom). 

COMPLICATIONS   OF   DISLOCATIONS    OF   THE   HIF. 

Am(iso  the  ifptiiplications  of  disliM'utioim  of  the  hip  are  unusually 
exleiii^ivc  injuries  to  the  sofl  part^,  rupture  of  or  Hangertms  prt'^-*ure 
u|Ktu  lar^  MprveH  aiid  hliKHl-ve^^^t-ls,  :in<l  fracture  of  boues.  Mention 
lui!4  been  made  of  all  in  oonmHrtiou  with  the  different  varieties  of 
dislocation,  and  it  is  necessary  only  to  group  and  brietly  tj.uniniarii!e 
them. 

Enptan  or  lAceration  of  the  masclos  about  the  joint  is  donbtlcivi 

S resent  in  some  de^i-ee  in  all  cjwes,  and  U  raruly  »i  extensive  iis  (u 
etter\'e  to  be  lookeii  uptui  ns  a  ounplit^tiiMi.  In  the  dorsul  disloiii- 
tions  the  head  of  the  fenuir  may  be  so  fur  displnoeil  that  the  ghit^'iii 
me<-lins.  and  even  the  glutcutt  maximum  nitiy  Im.>  in  jmrt  ruptureil,  and 
in  the  thyroid  diwlm-atious  the  adductors  may  l)e  extfUJ^ively  torn  from 
the  inferior  ranin.-i  ttf  ihc  pubis  and  the  udjoitiin^  |>art  of  the  i^M^hium, 
u  observed  in  Taylor's  eomjKiund  tai-ic  alxjve  ipioted.     In  tlie  stupm- 

Eubic  form  the  [tectineUH  may  l>e  lorn,  and  in  the  extreme  variety 
nown  OA  "  intni|K'Ivir.''  in  whieh  PoupartV  li^nient  U  ruptured,  the 
RtlAched  muscles  forming  the  anterior  wall  of  the  abdomen  mtibt  al:40 
BufiTcr  some  injury.  The  extension  of  the  hruit«ing  and  hiLi>nition  of 
oourse  increases  the  sh<^>ek  and  intia minatory  reaction,  but  entis  lor  no 
special  tn-'utment  t>cvond  a  more  rigid  and  pn>longixl  cotiKnement  tu 
bwl  and  avoiilance  of  movement. 

For  compound  dislocations  &ec  Chapter  LI. 

Bnptare  or  iajtuir  of  the  femoral  vessels  lias  lieen  obsi'r\'e<l  onlv  in 
mupnipubir  and  4)btunitor  dislocations.  The  supr.ipid>ic  ones  are  tfiorw 
of  a  iierman  military  surgcfjn'  and  Ooldsmith."  «|Ui)te«l  in  Chapters 
XXIX.  and  LI. ;  the  obturator  ease  is  that  of  Dulioui'.*  In  the  lir>l 
menlionetl  tlie  femoral  vein  yva»  torn  am)  tlie  patient  die«l  promptly  ; 
in  (roldsmithV  an  aneurism  involving  the  external  iliao  and  femoral 
arteries  forme«l,  and  was  irtuleil  two  month.s  aftt-r  the  accident  by  liga- 
ture of  the  fxtcrnat  iliac  ;  llu^  |Hilient  <li«-4l.  [n  DiiUiur's  i;a.si>  there 
was  also  fraeture  <«f  tla-  |»elvis  at  the  junction  of  the  ilium  ami  puhi.'s 
but  without  dis[ilaeement ;  the  head  of  (he  femur  rettrtl  uutn  tlie 
iscliio-pubic  branch  of  the  pelvis  rather  below  tluin  upon  tlie  obturaLor 
externns;  the  femoral  vein  was  torn.     The  (lalient  dieil. 

*  iVntntl>l*tt  nir  (liirumie,  IKMn,  p.  Mi. 
>  DfittUniith     Amrhnn  JoitrnRl  of  tho  Mrdinal  Helraon.  July.  UlOOt  |^  SO. 

*  Ihitwufi     Bull.  d«  li  8oc  ADStoniqac  ItfiS,  p.  4X. 
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The  sciatic  nerve  in  tlic  uiit»|»sy  of  iiiifi  (lorvnl  tlislttcalioii'  hii»  hna 
found  strt'U'-he<I  acniss  tli»^  fntnt  of  the  nock  of  ihe  femur,  jin<l  in  m-\- 
eral  ili^hicutious  pnxlucvd  experimentally  ujion  the  cuduver  it  hoM  iKt^ri 
f<»uiiil  in  tilt-  sHiiif  iMisition,  but  (he  only  n-<-<fnIe(]  tn^tunri>.*<  within  mv 
knowledge  in  whieh  symptoni.-*  of  injun*  to  it  liave  In-i-n  prt^»nt  :ir*  a 
ca.se  reported  hy  Jonathan  Hntcliinson'  in  which  the  muscles  MippUtnl 
by  it  wetv  |>araly/^l  and  renminetl  so  at  the  lime  nf  iJic  rcjiurl  •4^venl 
months  after  the  accident,  and  one  by  AUis  {Tlte  Hip)  in  whieh  the 
altcnipttf  to  i-educe  were  thought  to  have  wouikI  the  nerve  about  the 
neck  of  the  femur. 

Associated  ftactnres  of  the  hea<l,  nwk,  and  shaft  of  tlic  fcmnr,  of 
the  rim  and  ll<x>r  vi'  the  acetabulum,  and  of  diirerenl  \mrts  <>f  the 
jM'Ivi;^  iiave  In-en  r«?|>orted. 

Fnu!ture  of  the  head  of  the  femur  has  been  reported  in  four  owes  uf 
dorsal  dislocation.^ 

Fracture  of  the  neck  of  the  femur  orrnrrinp  cninriih-nlly  with  tin* 
drsIf>cfltion  or  ^nbhetptently  durlnp  un  attempt  to  re<huv  luii*  Intti 
observed  a  nunilier  nf  times.  \Vi|MK.'rniann*  reporttil  one  ettj*e  and 
collected  tiiirteen  otlicrs  of  whieh  lie  gives  abjilraclj-,  but  his  li-"«l 
includes  one  case  {Jfcrvcz  de  Oh^oire)  which  was  prttbably  a  simple 
fracture  without  di^tlocation,  and  Ilirkett';*,  in  which  the  fraoluri*  vraM 
of  the  head,  and  does  not  include  a  nnndier  of  other  re|M>rted  easi-ji; 
tiuH,  Il:inulton  quotes  no  less  than  twelve  eases  in  whirh  fraeture  was 
causeti  (luring  an  attempt  to  retluce,  and  of  these  Wipjiermimn^  paper 
rontaiiiH  oidy  one.  The  only  caMw  of  which  I  liave  knowledge'  in 
wliieh  the  neck  appears  certainly  to  have  been  broken  at  the  moment 
of  dihhxsition  are  one  reported  by  TunnecltH",*  one  by  WtsV  in  which 
t>oll]  liip^  were  diHl<K-;:iteti,  and  one  by  JxKSj^-n,"  and  even  in  the  latter 
tlie  patient  was  not  seen  hy  the  reporter  until  bix  week«  after  the  a«Ti- 
dent;  the  |)nticnt,  an  old  man,  was  standing  on  a  ladder  ^ihen  it  fell« 
he  struck  niK)ii  his  feet  and  then,  with  the  injurtil  t<ide,  against  tlio 
underlying  ladder,  and  Ijossen  suppose*!  the  disloentinn  tit  have  been 
pHHluix-d  by  the  siHTimd  blow.  "The  heiid  lay  on  the  ilium  :  the  limb, 
almost  eon>^)lidated,  still  showed  signs  of  extraea|».Hid!ir  frnetun*." 

When  Dr.  Tiinnecliff  saw  his  |iaticnt  a  month  after  the  acrident  he 
was  inclined  to  doubt  the  existrnce  of  a  fracture,  but  he  felt  foreetl  to 
aecept  the  evidence  as  conclusive.  He  found  "the  siunc  tJuirtening 
ami  oblicpie  jtosition  of  the  Hmb  as  described  above."  On  the  thirty- 
eighth  (lay  after  the  accident  reduction  was  eflectcil  by  fnr  tnunipnla- 
tion  to  biY-:ik  up  the  adheeions,  folhtwe*!  by  flexion  ami  abduetion  with 
din'ct  pressure  on  the  head;  (he  bone  returned  to  the  wtckel  witJi  an 
aiulible  snap,  but  as  crepitus  was  felt  it  was  thought  that  the  union  «>f 

'  Quiiin:  Mi-dieo-Clilnirelc*)  Tranitu-tioiti,  184S,  to),  xxti.  p.  337. 
>  HiitrhiiiMiii  :  MinIIrhI  7imi-«  »uA  Ouffllf.  isni,  vol.  i   ji.  nu. 

*  l{irk<-U,  Mtttico-ntirunri'-Ml  Tntn»<:tiun>,  1860,  p.  IXI;  Maxon.  tCnlicAl  TblMa  urf 
UuH'M4>,  IH?.',  vol.  i.  p.  96;  Uicdcl,  Ucili^e  xum  OatnlbL  Air  (litr..  188&,  p.  »;  QtOm, 
Annals  uf  8utgvrj-,  M»j*,  ISOl, 

*  Wipponnian  :  Arcli.  fur  klin.  ChlrarKio.  vol.  xzxii.  p.  440. 

*  In  Harcoart'v  nnd  Cbitwood's  cssm,  qnolvd  hy  K«turDKnrr  irW/^fni).  Ihe  4hl(ai 
b  wholly  Dnlrofitirorthv ;  Do  Morrnii  irivM  u»  dcUUK. 

*  TaiuK^'IIII':  Aiiicrirftn  Jonniftl  of  the  Medical  Sdenw*.  IBtit^  vol.  tri  r.  10. 
1 1>0M1 ;  NVvr  Turk  Modiul  BMMtd.  1878,  toI.  xilL  p.  3t6. 
"  LoMeo :  Deataclio  ChLnirf  )e.  Lief-  6S,  p.  SS. 
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llir  fnicturc  had  been  (lcstn»ytHl.  Five  weeks  later  the  |Kittoi)t  "rt>iiM 
walk  witliuiie  crtiteli, iiiul  iiieuMirciiieiit  shuwet)  l)iit  Imlf'aii  iiieli  bliurt- 
eniii^  of  the  limb.     lie  has  pn»gre».**«l  fiivonihly  sinv*'  that  time," 

Pusi's  i»aliei»t  was  a  girl  tliirteeii  years  old  wlm,  six  months  befiire 
ailtnisstott,  had  nKrivcd  a  iihiw  ii|H)n  tlie  tmek  wIlli  "a  twistiii;;  nt'  the 
boily  to  the  riy;ht  and  tlie  lower  extivniities  U*  the  left."  Both  hi|M 
were  tlisliH-atetl,  and  there  wa.H  al(M>  fracture  of  the  neck  of  the  lelt 
reiinir^  Uie  hi-ad  of  whii-h  had  l)e«x»me  iieerosod  ;  a  niiius  cnmmiinic:itefl 
with  it  UA  it  lay  on  the  dorsum  ilii.  The  h«id  was  romo\'e<l  through 
ail  iix'iHioii,  arid  the  limb  struitfhteiKHi.  The  right  dislocation  wim 
mliieeil  bv  iiiaiiipiilatioii,  and  the  {mtient  bee:inic  able  to  walk  with 
crutehes  the  tunetion  of  (he  ripht  limb  being  fully  re.-*tored,  the  left 
being  shortenetl  four  and  one-half  inches. 

Port»ibly  re<ln<*linn  might  be  efTeetetl  by  direct  pressure  upon  thn 
head  under  anirsthesia.  but  it  seem-*  unlikely.  Possibly,  al?*o,  retitl<^- 
tion  fiiuld  l»e  made  by  pressure  through  a  posterior  ineisioji  ex|Ni.sing 
the  head,  but  a.s  the  us4-fulneKn  of  the  limb,  after  reduetinn,  wouhl 
de{>end  lar^oly  ni>on  the  pn'j«ervatiou  of  the  vitiiiitv  <)f  t)ni  he:id  and 
\Xg,  union  with  the  shaft,  and  as  this  depends  upon  the  preservation  of 
tlie  continuity  of  a  sutlieient  atnonut  of  the  |>ertostcum,  it  i^  by  no 
nu-AUft  eertflin  that  all  rases  are  fit  for  re<luetion  or  that  they  would 
remain  so  after  the  cutting  necessary  to  etfect  it.  The  fad  ihal  in 
three  cases  the  luiid  Ix-mine  nt>crotie  shows  tiiat  the  laceration  of  the 
iHiriosteum  when  the  tracture  is  through  tlie  namiw  mrt  of  the  nerk 
IS  pnibtibly  greater  llmii  in  similar  fnieture  without  uiAloeation.  The 
alternatives  would  Ih;  to  await  cuu^iolidation  and  then  seek  to  redu<v, 
as  in  TunnwlifTs  ease,  or  to  se<'k  a  |iseudartlmtsis  at  the  seat  of  frac- 
Mire,  or  to  correct  the  attitude  of  (he  limb  and  seek  uniun  with  a  view 
tu  the  f<irmatii>n  of  a  new  stK'ket  for  the  head  on  the  ilium,  or  Iiiexeis4^ 
tlie  head  if  the  fracture  is  near  it.  Possibly  McBurney's  hook  conltl 
be  advantngeouflly  used  in  fracture  at  the  bade  of  the  neck,  or  even 
in  tnu'liin'  tlirough  the  mH-k,  makitig  the  incision  in  front. 

Fracture  of  the  shaft  of  the  femTu:.  wcurring  coineiilently  with  it« 
di»li>e:itioii,  has  been  oWrviil  a  few  times,  llanilltoii  collected  four 
ca«'s,  those  of  Bloxham,  18:i:{,  Tln>rnhill.  lM;m,  Kl/ve,  lS;t8,  and 
Mnrkoe,  18.M,  in  all  of  which  it  is  clainml  that  rwlnetion  was  effect*'*!. 
Ue  rejects  Tliornhill's  claim  as  "altogether  incredible,"  and  doubts 
if  a  dislocation  existed  in  MHrk<N''H.  In  Uhixhani's  and  KlOve's  the 
fruttnre  was  nciir  the  middle  nf  the  shafl,  in  Thondiill's  in  its  npjM'r 
thini,  and  in  Markw's  the  site  is  not  mentiomtl.  Tri  Hloxham's  the 
disloiiition  was  on  the  {uibis,  and  was  nihiccd  on  the  se%'enthor  eighth 
(hty  by  traction  with  pulleys,  the  limb  having  lie<?n  seeiin*d  with  splints, 
auil  by  direct  pi-e*sure  >ni  the  head  of  the  iHme.  In  Et^'ve's  the  dis- 
hK?ition  was  l>ackwanl,  and  reduction  was  effectetl  bv  making  slight 
traction  upon  the  uj)|M'r  part  of  the  flexed  thigh,  and  by  diret't  [in-swure 
on  the  head  i»f  the  Ikiuc. 

To  these  nmy  l>e  adiletl  C^mkeV  fn»o  4if  obturator  dtslocalion  with 
fracture  just  below  the  trochanter,  qiioteil  in('luipt4>r  UI.,  C\M)|tcr'ft 
of  dorsal  dislocation  with  fracture  at  the  middh'  of  the  shaft,  and 
Delaganie'^  of  Imckwani  dislocation  with  double  fracture  of  tJit  nltalt^ 
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Cooke's  patient  was  nine  years  old,  and  reduction 
by  direct  pressure  on  the  head.  Cooper's '  patient 
eighteen  years  old  ;  "  as  the  reduction  of  the  hip 
practicable,"  union  of  the  fracture  was  alone  sougl 
five  weeks,  the  bone  appearing  tolerably  firm,  c 
pulleys  was  made  for  half  an  hour,  and  was  8 
quot^  ^  another  case  in  which  reduction  was  not  m 

In  Delagarde's'  case  the  dislocation  wasbackwai 
broken  in  two  places.     The  dislocation  remained 
head  was  subsequently  excised. 

Kammerer*  reported  a  suprapubic  case  with  fi 
upper  and  middle  thirds  in  which  reduction  was  not 
twelve  other  cases  of  fracture  of  the  shaft  with  vai 

Possibly  reduction  might  be  effected  in  dorsal 
weight  of  the  limb  to  make  traction  in  the  prone  p 
in  Chapter  LI.,  and  in  other  forms  traction,  with  ] 
should  be  tried;  this  failing,  McBumey's  hook  (1 
tainly  be  trietl,  as  it  involves  less  laceration  and 
than  forceps  applied  through  an  incision. 

Associated  fracture  of  the  pelvis,  usually  of  th( 
and  ischium,  and  sometimes  extending  into  the  a 
reported.  It  has  always  been  caused  by  great  vio 
upon  the  patient,  and  has  usually  been  combined 
which  have  proved  fatal. 

Detachment  of  the  Labmm  Cartilaginenm.  Zinni 
dorsal  dislocation  complicated  by  a  double  verti 
jMilvis  extending  from  the  pectineal  eminence  thi 
the  acetabulum  to  the  tulwr  ischii  and  through  the 
inferior  ramus  of  the  pubis,  and  by  detachment  o 
lugincnni ;  the  Intter  was  entirely  torn  away,  with 
small  piece  at  its  upper  outer  part,  and,  witli  its 
eacli  other,  was  wedged  between  the  outer  niai^ii 
and  the  neck  of  the  fenuirand  jtrevcnted  reductioi 
teres  was  torn  from  the  acetabulum  and  remained 
of  the  femur  and  to  the  labrum.  Detachment  of 
ably  not  rare. 


SIMULTANEOUS  DISLOCATION  OF  BO 

Simultaneous  dislocation  of  Imth  hips  lias  Ix'ci 
lliirty  cases.''     Usually  the  dislocation   is  not  the 
but  if  Iiackwanl  upon  the  ilium  in  one  it  is  forwa 

'  Cm. jut;  Dislorjit iiiTis  .ind  Fractiin-s,  American  edition,  1844, 

*  ( 'iHi|n'r  ;  I(0('.  fit,,  p.  II. 

'  |)<|jiirHnii' :  St.  Ilartliiiloinirw's  MiMpitnl  Reports.  IHGfi.  vol.  ii 

*  Kiiinmcrcr :  Ni-w  Vurk  Miilicjil  .Iinirtial.  Fi-briiary  Ifi,  IHSy. 

*  Ziiinor-  J^L'itiM'hrift  fiir  llfilktiiKlc,  vol.  viii.  p.  I'Jl  ;  abstract 
lS.-i-J.  p.  v.. 

"  Kor  liihliojTRiphy  of  '2i\  raws  si-e  Nii'lianc,  IVutwhe  "ZvWscY 
vol.  xxvii.  p.  4li7  ;  .i]!U>  a  <l>iiit>lu  dorsul  disltx'Jttion,  PffiSer,  in  B 
cal  Jourtiiil.  AiiiriiMt  4,  IKS",  hihI  l^wi-*,  Annal.s  of  SurRcry,  1904 
lii>Kiap)iy  to  date.  Ts<:liiii:irkc.  .Mniiais^hrift  fur  Uiifallhuilkdn 
ra^u  uiid  coileclJi  six  others  latc-r  thnn  Nieliikus. 
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lor  foramen  nr  upon  the  pubm  in  the  other.  The  common  cause  is  a 
hea\')'  blow  received  upon  the  hack  or  side  while  (he  pulient  is  U-ndine 
forward,  by  which  he  is  twisted  to  one  ftide,  t^o  that  one  tliigh  i^  atMliicted 
»i<l  the  (»lher  addiicted.  Of  this  uimle  of  pruthiction  Roi^not's '  ciwe 
is  a  go<Ml  example  :  a  bale  of  goodn  fell  npon  a  powerful  man,  forty 
vears  old,  strikiof;  him  upon  tlie  left  ttide  nf  tlic  head  and  lu-^^k,  and 
lieiiding  him  to  tne  right,  ami  e-aiiRc<l  a  dorsal  rliAlocntion  on  the  left, 
side,  and  a  suprapubic  one  on  the  right.  Jn  Jlarker'ii  ca.Me,  ipiuted  in 
Ctiaplcr  LI  I.,  Imth  di-^localiona  were  ubturntur,  and  were  rausted  hv  a 
fall  from  a  height  of  ntxiut  thirty  feet  u|«m  a  fvind  luink.  the  patient 
striking  npon  his  feet  and  having  thciti  wi<lely  sciwrnNil.  In  Schin- 
zinfi^r'tt '  c:Uie,  dor&ul  on  one  >«ide  and  i^upnipubic  on  the  other,  it  waa 
thought  the  latter  might  have  been  causeil  by  the  etforts  of  the  by- 
staiuTcrs  to  drag  the  patient  from  under  the  bank  of  earth  that  Iwd 
fallen  upon  him. 

S(unillnnf^>u.s  dislocniioni*  of  the  U/t  hip  barkwanj  and  of  the  righi 
hiff  forwanl  and  upward  wfre  rep*jrt*d  by  Brittain/  and  of  the  hue 
fkuA  hip  of  thr  mime  lude  by  Ilnlkc.* 

AGOIDEKTB  CAUSED  BT  ATTTHPTS  TO  REDUCE. 

Rcfore  (he  use  of  ether  and  chl'iroform  to  obtain  amcMtliesia,  and 
tin*  g<Mii'ral  suhrititution  of  milder  methotis  in  the  place  of  forcible 
trnciiitn  by  pulleys,  it  was  not  rare  fur  severe  inrtatinimturk'  reaction, 
and  even  Mippuration,  to  follow  re<luction  or  the  attetnpt  to  redutT,  or 
for  the  patient  to  die  in  eouAequence  of  the  8hock  and  exhauf)tion  pro- 
duceil  by  tlie  efforts  of  the  surgeon.  Cooper*  soys  "  there  are  plenty 
of  caws  on  rct^ml  of  fatal  anaoesiwa  from  violent  attemptr)  at  the 
ntluction  of  dlsloniled  hip^."  Such  con)<equence**  an'  now  cxtri'inely 
rare,  bntj  even  when  forcible  traction  or  other  violent  manipulatinuit 
have  not  \n%-n  employed,  they  must  still  Im  ctiMf-tcit  (Kx^»>tonnlly  to 
occ;ur  Uft  iJie  result  in  i»art  at  least  of  tin*  ori};inal  lmuniatt»in. 

Fracture  of  the  neck  or  even  of  the  simft  of  the  femur  has  been 
fianHtnl  in  a  nnmlKT  of  cjlscm  by  the  surgeon  in  bi^  rfrurt.-'  to  nsluce, 
either  by  forcible  tru'tion  or  by  manipulation.  Although  in  nnHlcrn 
nieth™!?*  but  little  force,  cnm|iftmtively.  is  ami1tc<t  by  the  surgi-on,  yet 
it  must  Im!  remeniberod  that  the  force  i-*  habitually  applieil  on  the  long 
arm  of  a  lever  of  which  the  neck  of  the  femur  is  the  nbort  arm,  aiM 
tlie  fracturing  strain  upon  the  loiter  i.s  thereby  greatly  augmented. 
TIio  fracture*,  apparentiv,  taken  plaw  more  frt!<)uenlly  <luring  mtalion 
or  nlMbiction  than  iliiniig  the  flexion  of  the  limb.  In  ino-tt  of  ih*; 
re|>orte«l  ca^*o«  the  accorml  in  limited  to  the  cih'tim.'*tjiuces  utiending 
the  fracture,  and  no  mention  in  made  of  the  .<4ulwequeut  wmrw  of  the 
CiL><c.  (^>f  the  14  raset*  collecte<l  by  Wippermann  {viiif  iitij^a),  includ- 
ing oIm  the  one  in  which  the  fracture  occurred  ftimutaui'Ktu.tly  with 
llie  dislocation  ami  another  In  which  it  probably  diil,  the  tiual  result  is 

>  nain)'>t-  .^mrrioMi  Jmnikl  of  Uw  Hodkal  Solea«<>.  Uetober.  tWT.  p.  3M. 

>  4<-l)li>riiii:<-r     Wieaar  med.  Vtmm,  ISBO,  qaotod  hv  Erfinhtin. 
■  Kniulii     ly^ndoa  MedloU  Qortto.  IflM.  nL  avIU.  p.  SS7. 

•  Hulk*  :  HHtUh  H<4ifml  Joartul,  tas\  *iiL  IL  p.  L 
*<.>)oper;  Loc  dc,  p.B3L 


7«8 


DISLOCAT/OSS. 


indicated  in  9 ;  of  these  consolidation  of  the  fracture  (imiIc  utao.*  in 
and  failed  In  6,  and  in  two  uf  the  latter  (C'zernv,  Rrynk),  in  ItoUi  < 
wliich  the  fracture  was  secondnr)*  and  through  the  namtw  jwirt  u(  tj 
neck,  an  abscess  formed^  from  which  the  necrotic  bead  of  the  fc 
was  .sul>se(|iK'iitly  rtinoved.     See  also  Kaniriierer,  xuyirw. 

Fractures  pronhiced  (hirinj^  nuMleratc  nmnlpiilation  in  recent 
alumld  be  trt;aU'd  in  ac«ir<lance  with  (he  onttiileralions  affecting 
treatment  of  siniullaneotiri  fraetiirr  and  ili.xliK^liun. 

In  Stokes's  fatal  ruse  of  suprapubic  dislocation,  in  whidi  death 
attributed  to  pulinonarv  eiiilxiUi^,  it  U  iui[>o^sible  tu  say  whelhrr 
fat'il  ntsiilt  was  due  to  the  tmuniatii^ni  or  to  the  nHliietion.      If  it 
due  to  pulmonary  embolus  tin-  clot  must  have  fnrrae«l  U'foro  rtsluctk 
was  attempted,  and  the  latter  could  only  have  caused  iln  deUiehnienI 

In  a  catie  of  fresh  dorsal  dislocation  that  came  under  mv  rare 
IV'llevue  Hospital  in   1886,  death  oeeurrcil  an  hour  and  a  half  af 
the  accident  and  half  an  hour  after  easy  reduction  by  the  wfighi 
liie  limb  in  the  prone  )H>siliun,  without  aine.-«tliosia.     Tlie  patient  WMJ 
niiisc-iilar  young  man,  a  worker  iu  a  brewory,  aiul  the  dliKx-atiiin 
can^tl  by  a  fall  from  a  wagon.    He  was  bn)U('lit  i*.»  tljc  hospitJil  will 
an  hour  after  the  accident,  and  ttresented  niarketl  tivmptuniH  of 
— restlessncsis,  tsighing,  cool  surface,  small  pulse.     ?Jo  autopsy. 

PEOGNOSIS  AND  AFTEB-TBHATMENT. 

The  prognosis  after  re<hietion  in  uncomplicated  case?  ie  (hvorable^ 
the  palientH  usually  n-gaining  goo<i   use  of  the  limb.     The  inflaiiu 
tory  lYHction  i^  u.-^tially  t^light^  and  other  trcitmcnt  than   rv^   in  b 
fnr  two  or  three  weeks  is  rarely  required.     (Iccjiriionally  there  w| 
tendency  to  recurrence  which  needs  to  be  combute*!  either  by  s\'n 
iHTmaneiit  traction  U|k)u  the  limb  or  by  ketqiiiig  it  in  an  attitude 
IS  nnfavonible  (o  recurrence,  extension,  abduction^  and  uutwani  int*^ 
tion  after  a  dorsil  dislocation. 

If  reduction  is  not  made  the  patient  will  lie  ]>cnuuneutly  rrippl 
to  n  greater  or  less  degree,  l^suaily  a  new  articular  socket  is  foi 
by  bony  outgrowths  about  the  head  which  |K<rmits  'wmc  niotittn,  ai 
the  prineiiud  disability  U  dun  tu  the  attitude  of  the  limb,  to  itt*  Ui 
nf  parallefism  with  tlie  other,  and  tn  the  nccewsity  of  lilting  the  pcb 
and  curving  the  spine  in  order  to  bring  tlie  f<H>i  to  the  gmund  ;  but 
a  few  caws  |}uticntri  have  alst»  sufllred  fnun  p^Ts-istent  jniin  nggrjivai 
by  use,  and  even  from  numbness  or  |unilyii)t^  due  to  pressun-  on  ii  nt-n 

In  the  dorsal  dislocations  the  attitude  uf  the  limb,  fli'xion  and  aUh 
tion,  adds  cont^iderably  to  the  actual  shortening,  and  the  |>Qttent  at 
Im"  imable  to  walk  M'ithout  rrutrhcs  or  a  siipjHirt  nttjich<-d  to  the  -^ 
of  the  shoe.     In  uiiro<hiee<l  NUpnipubic,  supnimtyloid,  and  obtm 
dislocations  the  attitude  is  often  less  faulty  and  in  8  oumlier  of 
Uie  lind)  has  been  very  serviceable. 

HABITUAL   DULOOATIONS. 

A  considerable  number  of  eases  have  bwn  rcporteil  in  which 
hip  could  be  voluntarily  tiislocatiMJ  by  mui!>cular  ctmtrartiou  nr  by 
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^_^  t  pronarc  upon  tho  foot  when  the  limh  was  pinwd  in  a  certain 
attUuue,  iir  in  \vlii<-h  ilie  ilinlocvitioii  nTiirrrtl  invitlitntarily  iliinn^  nw 
of  t.lio  liml).  Pericr'  coIKtUhI  Ht'lrrn  rane>*,  mon?  or  h'ss  atitlifitiir, 
inclmling  one  ohservc^I  hy  himself  anil  iTxhihiU*)!  In  the  .Sucit''US  tie 
Chinir^iet  am!  Hatiiiltori  nine  iiildiliotml  imk*s.  In  isiinie  the  peenli- 
vity  <'Jejirly  fnllijwfd  u  tninnKilic  (li>il(H-:iti(m,  in  others  it  wa«i  the  otm- 

luenei!  of  e(in;r<'"ital  or  a(-(|uinM)  allurutiuiiti  in  the  eon^titiicnt  (larts 

tiie  jitirit.  Only  the  former  will  l>e  here  eonsidorwl,  the  latter 
Ik't'irifrin^  mure  strictly  in  the  ela&scs  nf  ttpiintanentis  or  iMihulogitnl 
ili.slot^tions. 

Tile  two  most  Ratt>«facton'  examples  arc  one  oliwn-etl  hr  Bi^'lnw  ' 
and  another  qiiote<l  hy  htm  froni  a  report  fnmishiil  hy  Or.  R  M. 
Moore  ;  both  were  dorsal.  In  Uigelow's  ease  '*  (lie  hip  was  di;<lueat4.><l 
while  the  legs  were  cronseil,  a  wagon  in  which  tlie  man  was  riding 
having  pitehe*!  into  a  hole.  Inn  few  hoiirn  the  hip  was  rtihieed  hy 
flexion.  Kight  days  alter  the  a«ei<Ieiit,  in  attempting  to  walk  iitHin 
the  limh,  it  wils  ag:iin  jiartially  luxatetl,  wliun  the  {mlieiit  hinis<<lf 
replaced  it  Ity  jiiiMhing  agiiinst  it  with  one  hand  ami  pre^jting  with  the 
other  agnln!«t  his  knee.  Since  that  time  Utih  luxation  and  redneiion 
have  l>een  itimparativtdv  easv,  ati<l  the  [>atieiit  now  displaeeM  llu'  Ii<-:iil 
of  the  l>>ne  hackwani  upon  the  e«lge  of  (he  -(ncket  by  muscular  .iclion, 
anti  nnlnees  it  by  throwing  the  teg  out  ^idvwise.  The  luxation  iii 
sametime»<  atiendeil  with  pain,  and  the  pronnnentM^  causeil  hy  the  lusid 
of  the  liiviilnl  Imhih  tft  .sensitive  to  the  touch.  The  displarvment  is 
rather  a  subluxation,  and  the  limb  exhibits  sliglu  flexion,  shortening, 
aud  invi-rxioii/* 

Pr.  MiMire^H  patient  waif  a  luildicr,  who,  while  "skirmishiog  up  a 
hill,  sprang  hnek  suddenly  in  avoid  the  gun  of  a  coninnle  in  advance. 
HiK  left  fo«it  became  entangled,  and  \\\a  weight  <Iit<KH%ted  liix  hip.  He 
felt  the  injury,  and  HupjKisftl  it  out  of  joint.  Some  otmrades  ptilloil 
it  in.  lit-  imnunliately  rtwumed  skirmishing,  and  marcheil  seven  miles, 
fnrtu  In  A.M.  until  H  CM.  He  lay  down  at  night,  and  went  on  ihity 
the  next  tiay.  sharp-shixtting.  crawling  all  »iay.  He  coiitinutil  this 
kind  of  duly  five  days,  and  retnrneil  to  camp,  when  he  wa.**  imme- 
diately put  in  in  trench  ntrnbs  anil  worknl  two  djiyi*  and  two  nighlH. 
AftrrwnnI  he  went  on  picket,  anil  entered  tlie  hospital  on  the  sixteenth 
<iny  ntWr  the  awident.  At  present  he  cau  luxate  the  hip-joint  at  any 
time,  riiid  d»»cs  it  by  pn'Hsing  the  fiM>t  on  the  floor  to  fix  it  firmlv,  con- 
inviting  the  a<hluclors,  and  throwing  out  the  |>elvis.  The  head  sud- 
denly leaver  the  aoetabultim  and  giK-s  on  the  dorsum  ilii." 

As  no  niilop^v  luw  l»een  reporteil  in  any  such  caw.  the  explanation 
of  the  iH-cidtJirily  cjui  only  Iw  inferr<*<!.  It  i«  probable  that  the  rt-nt  in 
tlie  r-aiHule  is  insuOicieutly  ri'iKiire*!,  nud  the  eilgv  of  the  aectabtlluiu 
lowered  at  llie  jioinl  where  the  hiaid  of  the  femur  cwcnpes. 


Iprricr:  BuU.dvl«.4uc.doaiiT.,  IsSi),  vuL x.  |i.  12. 


>  Bicrlow:  Tbr  lltp,  p.  IUl 
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TBEATHEm  OF  OLD,  TTHBEDUOED  DI 

Hamiltou  collected  fifleeu  cases  in  which  it  wa 
tion  had  been  successfully  accomplished  after  the 
and  shows  that  but  few,  if  any,  of  them  can  be 
in  a  number  of  them  the  dislocation  was  clearly 
the  others  the  reports  are  brief  and  unsatisfactory 
statement  that  eight  weeks  was  the  period  afte 
imprudent  to  attempt  reduction  has  been  taken 
and  the  sounder  judgment  is  that  the  question  ii 
other  facts  than  the  simple  length  of  time  that 
the  distance  of  the  head  from  the  acetabulum,  its  n 
the  inflammatory  reaction,  the  usefulness  of  the  li 
constitution  of  the  patient. 

The  operative  measures  that  have  been  empl 
reduction  or  to  improve  the  functional  condition 
arthrotomy,  osteotomy  or  fracture  of  the  neck  or  i 
the  head  or  of  the  head,  neck,  and  trochanter. 

The  first  is  applicable  to  relatively  recent  ca 
to  be  not  absolutely  irreducible,  to  be  supplemei 
by  excision.  The  others  are  applicable  to  olde 
measures  designed  to  improve  the  position  of  t 
movable. 

Resort  to  open  arthrotomy  ^  appears  to  be  inci 
Tiie  earlier  results,  within  the  antiseptic  period 
reduction  failing  in  about  two-thirds  of  the  attet 
resort  to  excision  of  the  head,  but  changes  in  the  tc 
improvement.  The  important  factors  are  (1)  an  oj 
will  give  free  access  to  and  permit  easy  removal  c 
forcible  manipuliitionrt  and  consequent  laceration 
and  (2)  successful  iisepsis.  The  first  minimizes  tl 
shook ;  the  second  is  essential  to  the  maintenai 
joint  and  the  securing  of  a  goo<l  functional  result 
later  risks  to  life. 

The  iin|X)rtant  obstach's  earliest  to  form  arc  ad 
mainly  on  the  side  toward  which  the  head  has 
and  loss  frequent  ones  involve  the  socket  and  the 
wliicrli  crosses  it,  and  the  retraction  of  the  must 
(lisnlacemont.  It  is  often  difficult  to  find  a  meth 
will  make  it  easy  to  deal  with  all  these  obstacle 
opposite  sides  of  the  neck.  It  is  also  important  m 
nslcuni  of  tin-  neck  and  the  soft  jMirts  at  its  bas 
ot'  th<'ir  vessels  should  (raus(!  necrosis  of  the  hea< 
sevcnd  cases.      A  forcible  attempt  to  reduce,  pus 
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tionSj  tthniiM  not  imm(MlIafa'Iy  prerccle  the  operaHon  nr  flirm  ii 
lai^  part  of  it,  le^t  suppuration  slioiiM  ensue  notwithstnmlin^  nntist'ptic 
precautions.  It  h  nntcworthy  tlmt  suppuration  ocuurrcd  iu  half  uftlie 
twenty-four  (laaes  collectc^l  by  Huflinpr, 

The  incisions  cmployeil  iu  ilnrsal  fli^ltK^attons  linve  hcon  n  fltmipht 
anterior  one  ulgng  ihc  inner  sidi*  uf  the  iiarttirius.  a  |Kxsteriur  one  from 
the  base  of  the  trochanter  to  it**  tip,  jiitssing^  thence  bnckwanl  |mrallcl 
to  the  6hrcs  of  the  glutiuus  (KtX'her'!^  rf^ection  inrision],  ami  ii  eonvex 
eJCte-rnal  one  (DlUer),  tlie  eetitrn  of  which  ]iaMiet4  two  and  a  Imlf  inches 
(Uydygier)  below  the  lip  of  the  troelianter,  it(>  jwsterior  [xirtion  nmninjr 
toward  the  jKwterior  sujwrior  ripine  of  tl»e  ilium,  and  its  anterior  toward 
the  auterifir  tjU|»erii>r  Hpine.  The  trofhuulcr  la  cut  uff  obliquely  :uid 
n-flectwl  upwanl  with  ilie  attache*!  must^les.  Kydypier  says  this  (jivea 
a  fidl  exposure  of  and  cosy  approach  to  the  head  and  socket,  and  the 
ublicpiity  of  the  bone  necliou  permitii  the  frauuiont  to  be  brought  luick 
into  contact  even  If  not  fully  into  place  and  thus  fav4>r»  bony  reunion. 
Sach  incision  has  itrt  partisans,  and  c-ach  probably  its  more  suitable 

Tlie  -Jtmight  anterior  inciBiou  has  Ix-en  iuimhI  in  obturator  dislocationB. 

Exdnon  of  the  head,  or  of  the  head,  neck,  and  trochanter,  has  been 
done  in  a  eousiderablc  number  of  caseu,  eitlier  primarily  or  afler  tlic 
failure  df  an  attempt  to  re<hice.^ 

Osteotomy,  thmuK^h  ur  below  the  neck,  has  been  dune  by  Von  Wahl 
and  Kock  '  and  l>y  Villeneuve'  after  failun>  to  re*hice  by  arthrotomy  ; 
iu  two  tlie  reiHtrted  residt  was  gooti,  in  the  ihini  (Kock)  the  Ixme 
healed  in  a  fuultv  position. 

In  deciding  whether  or  not  to  interfere  in  an  old  aum;  and  in  choos- 
ing a  methml  if  interference  is  determinni  upim,  iteveral  thingn  )K«ide 
the  mere  fact  of  the  existence  of  the  dislocation  must  be  ctmsidecvd.  If 
tlie  limb  is  uwful,  if  the  pnticnt  is  not  sullcriug  from  pressure  effecta, 
ami  if  he  is  no  longer  young,  prudence  will  often  dict;ite  abatention. 
QnUia  lion  movcrc !  (>r,  at  Uie  most,  an  osteotomy  may  be  done  to 
bring  the  limb  into  a  more  ounvenieut  and  serviceable  |>ositiun.  If  the 
patient  is  younger,  if  the  disahility  is  greater,  if  the  position  of  the 
head  causes  serious  pressure  eU'eeb*,  reduction  by  arthmtouiy  may  Ihj 
attemptetl,  with  the  uetcrminatinn  to  alrandon  the  attempt  if  it  pn>vefl 
diUicult  an<l  to  siibslitute  excisinn.  But  the  surgetm  must  <iirL-fully 
consider  the  prt-sent  usefulness  of  the  limb,  the  probability  of  the  u«e^- 
fulness  that  wilt  follow  the  Interference,  and  the  risk  lolife  incurred  in 
the  attempt  to  improve. 

Bnbcntaneoiu  fracture  of  the  neck  htis  never,  so  far  as  I  know,  been 
inteniiini:i!ly  done  to  correct  a  vicious  w>r»iliou  of  the  limb,  but  in  a 
numlicr  of  cases  iu  which  it  has  cKX'urre*!  during  :in  attempt  to  niluce 
it  hiLs  Iwen  utilize<I  for  this  purp4M«e  and  with  good  results  although, 
IU  above  mentioned,  necn<sis  of  the  hcuti  nf  the  femur  ha«  twice  ensued. 

*  n«l*gar(le,  At.  R*rlh(>ti>nH-<v'it  ll<Hi<Ual  ItriKirK  X^Vi.  rul.  il.  p.  IKI;  Ky.lncv  Jotu^ 
I^iKwI.  |HH|,  vol  Ii  p.KTll;  K»ltm<iw.HL  PrlmlHin;  Med.  WiH-lirn,  JntyX),  lrlHM;<lnuii«nH, 
OntntllilnM  fur  Chlr .  I^mt.  p.  '.>44 :  KMnrnffrrr,  Min)Ic»I  Kn-.,nl.  Marrh  4.  1MI3;  Flower, 
^ll*)i  M>'<lirAl  Journal.  Nuv  '.*.  1MIS;  Brawnf,  Ittiil,,  KolmiHiT  W  tT^W;  OatmajeB 
OHitnlbtalt  Hirlliir.  Mav  11.  IfST*:  rmrf.  Arcli.  lulwn  <]t  PctttcU  vol.  f  iL 

*Vmi  WfthlMMl  Kwk:  Brrhn   klin.  Woch..  ISSU,  Mitt, 

*  YUlfliii-avo :  Bov.  «l'Orttu)|>^dk.  1^.>,  |>  161. 
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OONQENITAL   DISLOCATIONS. 
(See  (Jlinpter  XX.KV.) 


SPONTANEOUS  OK  FATHOLOQICAL  DISLOCATIONS. 

Almost  all  the  ilifferent  kinds  of  fprmta noons  tlUlocntinn  have*  lx*o 
ii1>M;rvc<l  at  till'  Iii|>,  ami  many  of  tlicni  with  a  frcuuoncv  I  lint  Im-r  not 
biH>n  oh»crvo(l  at  other  joints.  The  weight  of  th«<  Imily  in  walkin^c  is 
a  farlor  of  much  im|>nrtnncc  and  constantly  at  worlc,  thi'  rffcci  itf 
wliii'l)  is  well  slioM-n  in  thrw  wisi'a  re|KjrIe<l  hv  Ijilrkr,'  in  wliirh  iW 
iliAlfH'ation  followed  rli.ieliitie  c-lianjros  in  the  sha)>e  of  lite  femurs  aad 
the  spinal  <?ulnmn.  The  [uitienls  were  t-litldi-en  who,  at  Inrth  and 
during  infaney,  ^lioweil  no  si^n  of  di^lm^ition  ;  al^er  a  liniv  rttachitic 
changes  oetHirre<i,  the  displaecnient  ap|ieared  ;  and  walking  bt^nimF 
dttli(;ull.  Liieke  f4>und  a  marked  lunitmr  lurdosi>i  and  antc-rior  nir\'a- 
tnre  of  the  fennirs  ;  the  (niehantei->*  wen'  ili^plaw-d  far  harkw^nl.  amt 
the  di(*lueation  was  evitlt-nt.  lie  lhriiij;ht  the  curvature  nf  tin-  fetinir» 
wuh  Uu*  primary  change,  an<l  llic  lord(>^if>  (X>iniHrn8atf>ry  of  it^  and  tlat 
the  dislocation  w*:iji  <hte  to  changci^  in  the  acvtauuluni  following  tI- 
Acquent  presi^ure  at  an  uuu^ial  point. 

Of  himilar  character  are  thot«  cUi^CTi  in  which  the  di»l<H*ati<<n  iia- 
takcn  plaec  in  a  healthy  joint  in  conseipjence  of  the  prolong*!'*]  nuuD- 
tenance  of  >ioruc  cxot^ptional  attitude,  a,**  in  a  i-nsc  reportni  liy  KraiJi!»' 
of  n  child  five  years  old,  wlio  had  hcen  confined  to  tlie  ImhI  Hir  many 
months  hy  aii  arthritis  of  the  leji  hip,  and  hail  lain  ii)>tm  \X»  left  tide 
with  the  knees  and  liips  flexed,  and  the  right  hip  adducted  ;  a  dorwl 
dt.sliH'ation  ioiik  plai-c  wilhonL  iKiiii  on  the  rir/iU  >-ide.  Hen!  llie  uick 
traetion  of  the  musclcH  taken  tlie  place  of  the  weight  of  tho  Ixwly  in 
producing  the  d isIt-K-at ion  when  the  limb  i^  long  heM  in  a  fuvormLkr 
altiluilc.  and  many  example!^  of  tin?*  cflWrl  have  Ui-n  n-|»onitl  in  caw* 
ill  which  the  joint  wai*  the  ecat  of  an  arthrilits  ais  in  acnii*  articular 
rhcuiuutism,  «ir  in  continued  fevers,  typhoid,  ticarhitina,  in  whirh  nt^i- 
allv  there  are  indit^tioni*  of  Innanunation  of  the  joint,  alllitnigh  in 
Hitne  cas^s  attention  waH  fitsl  ciilhil  to  the  joint  liy  the  apfM-:tniii<r  of 
the  deformity.  (See  p.  AtG.)  As  the  imlividual  usually  liej*  with  tlir 
thigh  flexed  and  adduet4'd,  the  dibhication  almost  always  takt-^t  |dacc 
liaekwani  an»l  niiwanl ;  but  in  a  cuhc  oltservwl  by  Stronieyer,*  a  man 
eighteen  y<«rs  rdn,  affected  with  acute  articular  rhenmati«ni,  e«pee«iny 
4if  the  liip,  during  the  cntiiv  course  of  which  he  liail  lain  on  hi*  j.idc, 
tlie  ill^lociition  vav^  into  the  obturator  foninH'n. 

*•  I'aralylic"  or  "myopathic"  di^hx'atinns  of  the  hi|i,  thnw  in 
wliieh  the  iltr4plac4<ment  if  effected  by  the  nn<>p|H>wd  cimtnidiiH)  of  cvr- 
tain  muscles  or  groups  of  mu-fclcs,  whose  anlagitniMti  are  panilynft, 
have  Ut-n  must  fre<|Uently  wcii  as  a  comw^juenoe  of  infantile  {mnly-tA. 
As  has  Iteen  t^liown   in  Chapter   XXXVI.tliey  were  foii  't>. 

founded   with  congenital  dit^uK-ationf,  and  were  fin-t  cIkhI  ;.tj 

I  Ij6c1(t>:  QiiolnH  br  Kdritiic  Rnd  Haatine,  LnTMiotu  p«llti>lii|tli|aot,  Vvrtm.  im^p.  ||i. 

»  Fnuiks:  L«ii«>t.  '\fta,  vol.  li.  n.  IR. 

*  Stnituo^ar :  Hatidbncli  dvr  Cliir..  ISU.  vm.  1*.  4{tintr«l  by  Vntf*  snd  MMtWac. 
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fnini  Uirin  by  Verncnil,'  nml  aftrrwanl  stndiofl  in  flotnil  hy  wmt*  of 
lii^i  |Mi|uU,  c'f*|n-('ially  Kc<*Iu8.'  Winn  tin-  parulysU  involves  all  llio 
nin-*I<'?i  f>f  thi'  hip  the  joint  Iio<H)inc«  Uhhv,  ami  tUv  fi-iiiiir  may  l»e  ili**- 
plaf-C"!  mid  n'pla«x'<i  at  will,  luit  when  only  ;i  jmrt  of  the  iiiiis(>U*s  are 
IMtmlyztil  the  mutnictiMti  of  the  others  \vtnU  tn  a  [K-rmaneiit  (ll;i|itiirc- 
nient.  If  the  |Mist<Tior  tnuwle^  are  [mralyzcil,  ami  (lir  athltirtnrs 
rLMiiain  in  gutnl  comlitiun,  the  disluuiliuu  i»  dorsnl  ;  if  the  nditiictorH 
»n>  iHinilyiHMl  and  tlip  ^hitei  remain  snnnd,  th(>  iltMhimtinn  i*  forward 
ii|»<iu  the  pnhis.  One  of  tlie  cases  ohw^rvHJ  by  HiTln-s  may  lie  laken 
as  a  goixl  example  of  one  fonn  ;  a  child,  wliich  hnd  previously  l>e<'n 
hejillliv  and  well  formed,  was  atlacke<l  at  the  age  of  seven  years  with 
high  levor  and  a  imralysi-*  which,  at  first  genenit,  becanie  Iwaliw"!  in 
ihe  f^hiici  and  the  other  pelvi-trochanlerio  muscles;  the  other  grtmpeii, 
eiipccially  tlie  adductors  of  tiie  tln^li,  rceoverL-d  their  oetivily  ;  a  well- 
nmrknl  dor-^id  disWjition  followiMl,' 

In  a  ease-  n'|w»rtod  by  limdford,*  a  girl,  eighteen  months  old,  the 
right  thigh  was  Hexed  and  abdticted  at  a  right  angle,  the  addtieton} 
wcn>  paralyzed,  the  glutei  and  ten^tr  vagina*  femoris  H)und.  Tlie  head 
of  the  femur  could  be  felt  in  the  groin  ujwn  the  superior  ramus  of  the 
pubis  miilwav  betwiren  the  symphy.-tis  and  the  ant^'rior  su)N.*rtur  sptne 
of  tlie  iliimi.  I{L>ductiim  wa^^  ellut^rted,  but  the  limb  n-niained  ahuu^t 
powerless. 

The  eases  should  l>e  treated  by  prompt  reduction,  if  p06.sible,  and 
llie  maintenance  of  the  limb  in  an  attitude  tlutt  upptiM.^  recurrence. 

In  three  ease-s  reiwrtetl  by  Roser*  in  1885,  at  the  Congress  hehl  at 
Strasburg,  ihe  {Kimlysis  was  due  to  spiiml  di.sease  ;  in  one  of  ihi-ui  the 
)Kil:<Mit  prixlueeil  the  dislocation  by  swinging  his  k'gH  forward  white 
walking  with  rrutrhf>s ;  in  the  other  two  the  dirtlocatiou  Irntk  phtfv  in 
lietl  wiilutut  appreciable  cause. 

The  limitation  of  the  [mralysis  to  one  group  of  muscles  is  t<i  he 
explained  by  the  fact  that  the  adductors  are  supplied  by  the  obturator 
nerve,  a  bnincli  of  the  lunilKtr  plexus,  and  the  iMfeteriur  muscles  by 
bninches  of  the  s:irral  plexus,  and  tlwt  the  meilullary  centre!*  of  thew 
tterves  are  at  diiTen'nt  |)oints  in  the  o()nl,  that  of  the  former  being  at 
A  higher  ixiint  ihuu  the  other,  probably  at  the  up|}cr  part  uf  the  luiubur 
enlargement. 

l>islo(r:ittons  due  to  dcirtniction  of  the  bony  parta  of  the  joint  by 
tnl>er(.'idar  disea-M;  are  com ^ta rati vely  eommon  ;  their  i>oTi(<idcmtiiMi 
In-longs  nitlier  to  the  subject  of  disease  of  the  hi|vjiiint. 

In  like  manner  the  oonsidonition  of  those  dislr>c]itioiH  which  follow 
changes  in  the  Iniri's  pr(Kliiee<l  by  ehmnic  rheumatism  or  dry  arlhritia 
or  in  atjixia  )>elongs  to  works  U|xin  thiise  subjects.  The  alleRilions  ta 
the  Hha[)e  of  the  iHmes,  either  by  atrophy  or  by  hypertrophy,  are 
M)  marked  that  reduction  or  maintenance  of  reihiclinn  i>  iii){Mis-ible. 
in  dry,  or  defr>riuing,  arthritis  nut  only  are  all  the  c^ukstituent  jmrt^  of 

1  Vvrnmil :  }Ut\l.  Hr  I*  Huei<l«  At  Diinincie,  IMOL 

>  Iterliu :  Ib>v<i^  dv  MM.  el  iv  Chlr„  IKTi^  p.  ITft. 

*S><r  tmpt'T  Iiv  Kftramki,  An-h  Hir  kliii.  Cbir„  1^88^  *nl.  xxxtII.  p.  :t1tf. 

'  llrwlft-rd  :  ihiatAQ  HedHml  iikI  Surgical  Joanul.  liMS,  wl  cvlU.  [i,  79. 

*  BoMr :  Quwl«<l  by  Fvmuv  luid  UftubnM,  loc  cit.,  p,  -U. 
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the  joints  involved  in  the  changes,  but  the  muscles  also  heconie  deeen- 
erated  ;  the  bones  are  usually  hypertrophied  by  outgrowths  at  the  bor- 
ders of  the  articular  surfaces,  they  lose  their  articular  cartilage,  and 
become  eroded  at  points  of  contact.  The  changes  in  locomotor  ataxia 
are  characterized  by  early  and  rapid  atrophy  of  the  head  and  neck  of 
the  femur  with  destruction  to  a  greater  or  less  extent  of  the  rim  of  the 
acetabulum.  Sometimes  dislocation  takes  place  abruptly  with  well- 
marked  and  characteristic  symptoms ;  in  other  cases  the  symptoms  anf 
more  like  those  of  fracture  of  the  neck  of  the  femur,  the  foot  is  everted 
and  the  trochanter  raised,  but  the  movements  are  exceptionally  free 
and  may  be  painless. 


CHAPTER  LIV. 


DISLOCATIONS  OF  THE  KNKE 


Forwanl— Back  ward — Lateral— Antem-Utend — By  Rotntiun— Dislocation  of 
the  BcmiiuiuLr  CartilagM— Coogenital— Spoouueotui  or  ratho1ot(it-iU  !>»• 
locations. 

Anatomy. 

Thk  knce-juint  may  be  repardtnl  as  com|»o«d  of  two  joints,  of 
wlitrh  one  h  rornitHl  Uy  tlic  |Mitvlla  uiid  fcuiur,  tlic  ntlifr  hy  tlii>  femur 
uml  tibia ;  aud  liie  lutter  ih  cumiMtMHl  of  two  purt.-t,  difl't^nnj;  iuiiut-what 
from  earh  other,  each  of  which  i»  forroetl  hy  one  of  the  condylfs  of  the 
femur  and  the  rorroBjxmding  portion  of  the  npjH^r  f^urfuct-  of  the  tibia. 
The  condyles  of  the  femur  are  Kepamted  fn)m  eiirh  other  by  the  intcr- 
conilylar  notch,  and  between  the  condylar  surfiiees  of  the  tiljja  is  a 
dei>ivs«*ion  wlneh  is  interrupted  in  the  centre  hy  tlie  spine. 

The  ligaments  which  hind  the  femur  tn  the  titiia  and  fibula  are  the 
external  and  internal  lateral,  the  j>osterior,  and  the  crucial.  The 
internal  lateral  ligament,  long  and  flat,  extend;*  fn^m  the  inlcnial 
tulM*ni;-ity  of  the  femur  to  the  inner  hide  of  the  slrnfl  of  the  libiji ;  tlie 
estt.'rnal  hitcral,  more  roimdcd  and  cord-like,  extendi  fntm  the  L-xtrr- 
nul  tul»erusity  of  the  femur  to  the  head  of  the  (iliula,  overlying  the 
tendon  of  the  |Kipliteuii  above  ami  being  embrac«.>d  bv  the  tendon  of  the 
hicepft  below.  The  nhort  external  lateral  ligament,  lying  ■wmewhal 
moiv  deeply  and  |K>sterior  to  the  other.  \s  attached  alwve  tn  the 
side  of  the  c<mdyle  and  bolnw  tn  the  styloid  procetK  of  the  tihuhi.  The 
^Ni^teriiT  ligiuuent  i»  attiicbeil  above  to  the  upper  jiart  of  the  intcrcou- 
dylur  fossil  of  the  femur  and  liclow  to  the  |Misterior  margin  of  the 
head  of  (Jie  tibia.  The  crucial  ligamcntit  extend  from  either  side  of 
tile  intercondylar  notch  to  the  depression  in  front  of  and  behind  the 
.<>pine  of  the  tibia.  In  full  extension  of  the  knee  thei^e  Hgamcnhi  arv 
matic  tenw>,  but  in  flexion  at  a  right  angle  the  lateml  one;*,  e:^[M>cially 
tiw  external  Utenil,  are  relaxc<l. 

The  M.niiilunBr  fd>ro-c»rlilagi'!t  are  iutra-articular  stnictures  atlaclii-d 
to  tJut  head  of  the  tibia  at  their  outer  margin^  ami  eml^  and  having 
free  tunootli  Mirfact's  :dii>ve  and  l>otow;  ihev  nre  triungular  nii  verlii-al 
i»e<"tion,  the  perijdienil  lutnlcr  being  thick,  the  rt-ntml  thin  ;  ilh  thev  arc 
rings,  not  dii^k.-,  each  leaves  the  corref|Mmdiug  condylar  hurface  ol  the 
tibia  uncovered  at  the  centre.  The  internal  one  i.-*  ^-nitcin-idrtr,  and 
itti  cndn  arc  attadiod  in  front  of  and  beliiud  the  spine  of  the  tibia 
rpfipectively  ;  the  extiTual  one  is  nearly  a  complete  circle,  and  it^-t  cihIi* 
are  attach(<d  to  the  spine  of  the  tibia  hetw^'on  tbo^e  of  the  interna)  one^ 
it«  posterior  end  it*  al>*»  attached  to  the  inner  eimdylo  of  tlic  fenmr  in 
ciinnecttun  with  tlic  iHMterior  crucial  ligament,    The  external  cartilag* 
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h  movtiblc  upon  itie  tiliiu,  this  frcetlunt  of  niotinn  fn-iitg  iitili/^l  in 
oiilwmtl  i»lati(Ui  of  llie  lirg  uliicli  ik:«-ui>  at  llir  t'liil  (ifeJclrnMuo,  wtulr 
tlio  iiiteriiiil  one  m  niiiru  lixad  ami  hervt^.-^  iiiuiiily  tn  mulct*  a  niiiru  am- 
cave  surface  for  articulati(»n  with  the  inU-rnal  rmnlyle  of  the  feiuur. 
The  aiiloi'ior  bonlurji  of  the  tw»cariiIageH  aiv  L-unuLvt^^d  |.-gi-ih«.r  by 
a  slight  trausverst:  band,  the  truDHVcr^  ligament;  it  i.<^  M»mi-iiiues 
lu<>lviiig. 

Tht>  can.4iilar  mrmbranc  fills  the  i;^p*  lietwoon  the  lignrntrnta.  It  is 
rcinfonxnl  on  etich  «i<J(>  by  broad  (ibrotis  sheety  attarhwl  tn  th*"  pklt^  of 
the  intelta  and  di-rivei|  from  the  fascia  \ntti  and  (hi>  riit|ftcl«»»  ibi* 
si>-eal1(-il  laU'ml  e.x[KMi.siuni«. 

The  synovial  membrane  extends  well  np  on  the  front  of  tlw*  thi^h, 
frequently  coiiininniL-aling  with  a  bur^u  under  the  <|U:tdrire{»At  iin«l 
invests  the  crueial  lig:imentt(  by  a  retletition  fn>m  the  pKiitcrior  vmil. 
Between  the  tibia  and  patella  it  rests  u|K)n  a  nia^  of  fiit,  fomitu^  Iwti 
luleml  folds,  the  alar  lipuueutH,  and  st^-mling  Iwirkwanl  tWmi  it*  mi<l<ne 
another  fojil,  the  ligumentum  mucoi^inn,  which  is  attaehe<l  to  thi?  front 
of  the  inten*<ni(lylar  noteh.  Ily  these  fohU  and  ihi-  iTiuual  li|^.uut-iit« 
the  joint  is  divid<»l  into  three  more  or  Iei!«  frei-ly  CDminuuicolin^  cimi^ 
piirlmentK. 

Functionally,  the  fenioro- tibial  joint  »  a  f^n^lvnuHarthnKlial,  ita 
movemenEd  being  elftTteil  by  a  eittnbiriation  of  gliding,  rt^llin^,  and 
rotation  of  the  bmieH  njion  eaeh  other.  In  e^impli-te  extension  no  rota- 
tion U  |)osriibIe,  but  as  the  Icnee  i^  Hexiil  nutwanl  rotation  apiH*nrs  and 
inei-eases,  reaching  21  de^jrees  at  re<;tangulttr  (lexioti  and  31  il(^iWs  M 
flexion  30  degrees  within  a  rij;ht  angle.     (Mayer.) 

In  cnmplet(>  extension  the  juitelia  rests  n|H)n  the  upper  part  nf  thi* 
trochlear  surface  of  the  fenntr,  and  as  (li-xion  is  nnnle  it  nii>vi-s  down- 
wanl  and  is  gradually  turned  outward  by  the  increiu'^ing  pniiitinem'v  of 
the  internal  e^indyle,  so  that  at  the  last  it  n-strf  by  its  uji|ki-r  aixl  nuttr 
facet  on  the  front  of  the  external  condyle  and  by  ii.s  inner  facet  aguiui4 
the  narrow  surface  of  the  outer  maii;in  of  the  internal  condyle.  A^ 
the  movement-  of  extension  approairhcfl  itA  limit  the  tibia  undergoe* 
slight  i>utwnrd  rotation  in  which  the  external  semiluimr  cartilage  does 
not  partici[Hite,  tlmt  is,  the  outer  condylar  surfiice  of  the  tibia  moves 
Uu-kward  nuder  the  fibi-o-cnrtilnge  ;  onrres|iondingly.  when  flexion  U 
U^nn  Imni  the  potfilion  of  c<)niplete  extension  it  ini  ao'oninaiiiM  by 
inwanl  rotation  of  the  tibin.  Tnn  limitation  of  exten^on  u>  aETectril 
by  the  posterior  and  lateral  ligaments,  tliat  of  flexion  by  the  eontact  tif 
the  stift  |Kirts  of  the  mlf  nnd  thigh  ami  of  the  |tosterior  margin  of 
Ihe  m'miliiimr  t^rtilagi-s  with  the  baek  of  the  i*ondyh*^  of  the  frmur. 
DisplaeenitMit  of  llu>  tibia  forwani,  l>jii-kwar«l,  or  to  either  nule  in  o|>- 
IhMed  by  Uie  lateral  and  cnieinl  ligaments. 


StatUtics. 

Pislocntions  of  the  knee,  of  the  femoirv-tibiid  Joint,  are  imre,  «no- 
slituttng  a)v>iit  I  |kt  cent,  of  all  laises.     Tliev  are  ilivided  »r» 
to  the  direetion  in  wliirh  the  tibia  is  disi^lnriHl  intoy*irw>ini,  tar' 
tmttntrtl,  nnil  tvirartl  disliKattions,  ami  diskieuliontt  by  rotation.     Mat- 
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gaigne  mach;  aililitloiial  |rn>iipH  nf  inU'mieiHale  funns.  The  ilii^liMa- 
tion  may  l>e  i^)mpIcto  or  in(*<iii)|i1eU^,  siinplu  iir  ofiin[>ounil.  A  Lihiila- 
(luii  wliidi  1  mtuiv-  Uy  Uic  iiid  of  ibe  rcfercuce:^  tu  iKTiutlical  )itei*utiirv 
in  (lie  JuihjT-Cfdnloijur  of  the  SurycitU'dmeniCH  Library  sliowttl  lluit 
of  111  tniiiinatic  ca^es  tlie  disloratiim  \\.x»  forwuni  in  h'2y  l>iii-ku:inl 
ill  .'H,  iriiivvanl  in  :JI,  inwunl  in  4,  *' laicml  "  ia  1,  au<l  liy  rululion 
\\\'-,\.  In  21  f>r  tliem  the  dislocation  was  coni(xiiiiid ;  II  fomanl,  4 
backwanl,  (J  outward. 

Tiie  injiirv  \n  vt-ry  rarv  in  cliildhiMid,  tlie  two  youngest  |KilienU  in 
my  lif*t  Ixring  a^xl  ton  and  eli-Vfii  rt'y|»wtivoK' ;  it  is  of  fxi-i'iitioiia! 
((ravi(y  hccaiiw  of  the  rtiwr  of  the  juiiil,  Ik-ciiuso  it  in  nsuolly  rau-^tt!  I»y 
gix-iit  violenci'.  and  bucaiitH;  uf  thu  lrtH|Ut'n<'y  with  which  it  Is  ('oni|K)iiiid 
and  with  which  the  popliteal  vexseU  aiv  injiirec).  Anipntation  him  lM?(>n 
resoricil  to  in  u  large  pr(i|>ortJon  of  cumms.  Simultaneouti  tlislcM'ation 
of  both  fcuees  lias  been  ohserved  iu  a  few  cases. 


DISLOCATIONS  FOHWABD. 

These  may  be  complete  or  incomplete,  Mimple  or  eom|M>iind.  The 
complete  ft-em  to  Ix'  very  mtich  rarer  tluui  the  iiuHmiplote ;  the  rom- 
)MHM)fl  t»ccnr  in  an  exceptionally  large  pro|Ki!lion,  IM  ]*pr  *rnt.  in  tlie 
luhtilatinn  jii.st  given,  and  the  wound  \^  Iiahitiiallv  iiiudi.*  by  niptnre  of 
the  r*idV  \Kxri»  |KiHteriorly  when-  they  are  Htretched  arrow*  the  projeettug 
copiiyles  of  the  femur  in  hyp-rextension  of  the  leg. 

The  eaiine  may  \va  cither  hyiMTex tension  of  the  leg,  or  violence 
rceeived  uiH»n  the  frtmt  of  the  (high  fir  the  hack  of  the  leg  near  the 
knoe.  The  ftirmer  ap|>eais  to  he  much  the  mure  eommon  ;  in  it  ihc 
tibia  tnni.-4  n|M>n  its  anteri«ir  niai^in  iis  u  centre.  ]iuttiiig  the  }Mtstenorf 
hitenil,  and  crucial  liganiciit.s  ujMin  the  i^li-etch,  and  aHcr  their  rupture 
it  glides  forward  along  the  oiindylrs,  or  the  condyli'-*  slide  hai'kwani 
along  it.  The  hvperex  tens  ion  may  lie  pnxluced  by  a  force  npptiiil  to 
the  Itiirk  <if  the  leg  or  foot^  or,  more  romnionly,  by  tlie  propulsion  of 
the  Inink  and  thigh  while  the  \q^  U  held  stationary  ami  upright ; 
thus,  a  man  riimn'ng  down  a  hill  ."teps  iiilu  a  hole,  \\\v  li-g  entf-ring  to 
it.-*  itp|M'r  third,  and  falls  forwanl.  In  a  rase  (ff  iny  own  the  {lalienl, 
a  largo  heavy  man,  was  standing  in  an  elt'vator  whieli  wiis  mhI- 
di-nly  HlopiH;<i  while  det^ccndiug  rapidly;  he  receivetl  the  di^hicttitia 
without  fiUliiig  or  lH>ing  >'lniek,  ap|tarf'nlly  by  hyjierexlent«inii  of  the 
knii'.  The  tibia  overrrMlc  the  femur  one  and  a  half  im-h(«t.  The 
other  caiL«e,  direct  violoinx-,  may  act  upon  the  fnuit  of  the  knee  while 
the  h-g  ic  eillnT  rxtendcd  or  partly  tIcx<Hl.  In  another  set  of  «*a.-<*H, 
:if  which  I  have  met  wiih  the  records  of  four  examples,  thr  mo<le  of 
pmtbielion  is  not  clear;  the  patients  were  caught  in  rapidly  revolving 
wheeln  or  sliafb^  an<l  whirUil  amtind  mnny  tinu-s,  the  IxMly  paHning  at 
Hoine  part  of  it**  etuirm-  through  a  njirn>w  s^knee  ;  in  three  of  these  eases 
both  KDct'i  Mere  disliK7ite<l,  In  two  of  them  one  dislocation  being  for- 
wanl, the  other  backwnnl,  and  in  the  third  one  dislucatioii  was  forward 
and  the  other  inwanl. 

In  a  cat<e  of  my  own  in  which  the  jialtcnt  wtu  similarly  caught  by 
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a  shaO:  he  was  we<lgeH  again»<t  the  ceiling,  but  not  carried  tin 
receiviiiK  forwanl  diKlocatinns  of  both   knees,  one  comimund  on  tl 
inner  »lJe  with  rupUirc  of  all  tlie  intiTiml  haiu.^tring  luuacle*  thi 
their  fleshy  parts  wnM  above  the  jiiinl.     He  made  a  Kood  recovery, 
eight  munths  later  paralysis  of"  the  external  ]>op]iteal  gronn  per^irti 
on  one  !*ide,  and  conti"ol  of  the  knee  was  defective  on  the  side  ou  whicU_ 
the  nmscles  hud  iMX-n  toni.     With  the  aid  of  a  Imioe  tor  tliat  lent-** 
a  rublK>r  nniMrle  for  ttu;  |)aruly».'d  anterior  tibial  gruu^t  lie*  Wjuable 
walk  and  work. 

In  a  ease  reported  by  Cotton'  the  lip»ment«  of  the  joint  liail 
ally  {i:i'own  so  weak  that  the  knceM  bent  Uickwaixl  ;  a^  the  |>.-itiv  _ 

ont  of  bed  one  morning  a  c^imfwund  di»UK!utioii,  witli  ni|>ture  of  ibt* 
popliteal  artery,  was  prodnced. 

FaUiology.     in  tlie  incomplete  form,  that  In  which  the  t)p|MT  nrliei 
lar  Hitrfaee  of  the  tibia  m  »4till  in  contact  by  iUt  |>u»tertor  ^Kirlinit   wil 
the  inferir>r  siirfaet?  of  the  condyles,  the  injur\*  to  tlie  li^nn-nt'^ 
other  soft  jwrt^  appears  to  be  slight ;  in  the  only  fttito(»sy,  unt-  re|><>ni 
by  Desormuaox,-  the  anterior  crucial  liganieut  alone  was  torn,  and  ili 
only  in  part.     In  the  complete  form,  on  the  other  Iiand,  the  injuru 
are  very  extensive  ;  *mc  or  both  lateral  ligauient^i,  one  or  Iwith  enicii 
the  posterior,  and  the  lateral  liganietitit  of  tlie  patella  are  cuiuplelelj 
ruptured  or  widely  torn.     The  [>08terior  mu.-^rleH,  the  biceps, gastvoca^' 
miii:^,  popltteud,  even  the  sidcus  and  vast^is  int^'rnus  are  laoeratied  or_ 
divided;  the  intenud  and  external  {K)pliu>al  nerves  may  be  tonj.i 
bruised,  the  popliteal  arterj'  and  vein  rnptnnxl,  the  skin  of  the  |»opli 
eal  spooc  torn  through.     Sometimes  the  ligaments  are  ruptured,  dot 
time^  they  are    torn    from    the  feinnr,  [)erlia|M   bringing  with  Lht 
|)ortionH  of  the  Iwne  ;  the  protruding  rondyles  appfar  xometime<i  ns 
they  had  l>een  cleaned  with  a  knife.     The  overriding  of  tlic  tibia 
femur  may  amount  to  two  or  even  three  inches;  in  Niayo's'  it  wasi 
t*>  be  fully  four  inoheu. 

The  injuries  to  the  popliteal  arter)*  are  of  exceptional  intermit 
importance.     It**  inner  and  middle  coat>;  may  be  torn  comnlelely 
{.\nnandale,  Cotton,  Knichynicki,*  I^>we,''   two  cascA,    Vcver?.'  and 
Stewart  and  Turner,  quoted  by  •Spillmanu  ;  in  most  of  them  the  dit^Jt^ 
c^titm  was  compi>uud);  or,  as  in  a  case  examined  by  Malgnigne.  tl»ri 
may  !»  several  small  renta  at  atheromatous,  calcareoim  points.     Tl 
artery  may  be  simply  compressed  and  remain  competent  to  perform  tl 
functions  when  the  pressure  is  removed  (Oavis.^Hixou  "),  t»r  it 
Iw  wi  bruised  that  a  thrombus  will  sulwec^uently  fonn  (RrittatnV 
popliteal  vein  appciirs  from  the  rcpotts  to  have  l»ceii  Ic;^-*  t' 
torn,  but  when  bruisetl  it  also  may  become  occupie*!  by  a  !>  - 
It  seems  protmble  tliat  in   the  caaea  in  which  pingn>ne  fnlluwed  tl 
vein  as  well  as  the  artery  was  Injured,     llie  opportunities  for  dii 

'  OoUon :  ProceediDKB  of  tlif^  Connecticut  Mt^Jral  Hoeloty.  IfM),  tuI.  H.  f  M. 

*  DoMrm««a> :  Ball,  de  U  Soc.  de  Cbiratvle,  ItiSa,  vol.  UL  p.  XI. 

*  Ooop«r  :  Loo.  clt..  p.  187. 

*  KDUhrnifki :  Allit.  Wi*Dttr  aid.  ^ItuiiK,  187^1,  vol.  xvUl.  p.  aCS. 
■  I^>tr<>  -.  Si.  Dftrtbolom«w*«  Hoff|rfUl  R«|Nirta,  ItMB,  vol.  v.  p.  HO. 

*  Vf-vrni:   ranfvt,  IM9.  vol.  il.  p.  MS. 
1  Ilavia:  Philiult^lpttia  MtnlWI  TiiuM,  IHTli  77,  vol.  vli.  |i.  >70l 

*  nixou:  North  Auiericsu  Medico-Cliirurxical  Bcvlew.  IKStt,  vol.  11.  p.  71. 
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examination  aAcr  death  or  amputation  have  bn>n  numerous ;  amun^ 
ilif  peiMirts  may  be  mention<?d  tho-w  by  Alal^iigm',  Volkmann,'  Albert, 
Birkctt/  Aniinndale.*  Brittain/  Mailelun^j^,'  Spillniann,'  and  Lowe, 
above  (juoted. 

BymptoioB.  The  bfr  ih  iisually  in  almost  complete  rxtenrtinii,  and 
wlion  viewed  from  tliu  side  it  is  i«ecn  to  lie  in  a  pUiuc  more  or  le^  ante- 
rior to  that  of  the  thigh,  aocordine  »a  the  dinlocation  i:<  complete  or 
inoomploto;  it  may  be  hyjwrextcnded  or  iwirtly  flcxwi,  and  may  be 
n)latod  in  cither  diretrtiun.  The  Dutlineij  t>f  the  pn>jl^cling  c«>ndyles 
am  \h*  <tern  and  fclr  in  the  popliteal  sjiace,  and  alxive  tlie  tihia  in  fnmt 
lies  the  iKiloIla,  more  or  less  h(>ria>ntal  and  freely  movable,  and  the 
skin  above  it  show8  marked  tmuHverse  fuld.s  ;  the  flat  articular  MurCuee 
of  the  tibia  tan  be  felt  on  each  Hide  of  the  ligamentiim  |)ntella.  In 
tlie  inoomplett*  form  the  defonnity  is  less  marketl,  and  the  dlaj^nosia 
may  be  diflieidi  if  tlie  rej^ion  \»  swollen. 

Tlie  limb  may  Ix?  lixed  in  iti4  p^mition,  or  it  may  be  movable  iu  any 
direetiiin,  hyi^erextension,  tiexion  t(i  a  right  angle,  or  laterally. 

!f  the  skin  ii*  broken  the  rent  is  transverse  and  posterior,  and 
through  it  one  or  both  rondvles  may  pmject,  or  tlie  tinger  can  be 
readily  jioHsed  intw  the juint.  Tlie 
main  veisaels  and  the  internal  (kjih 
liteal  nerve  conmionlv  He  in  the 
interc<jndylar  notch,  and  may 
Mmetimcs  be  plainly  visible. 

Tnjiin."  to,  or  rompressinn  of, 
the  arterj-  is  shown  by  the  loss  of 
pnlwtliim  in  the  arteries  of  tlie 
f<M>t  and  ankle ;  injury  to  the 
ner\*e  by  lass  of  sensation  or 
niimbm*!«s,  and,  lat«r.  by  changeti 
due  to  defective  nutrition  of  tJie  limb  and  by  pain,  aometimw  severe- 

The  (xHirse  after  injury  to  tlie  artery  is  well  shown  in  the  re[K>rt  iif 
Annamlale'g  case,  that  aOer  injur)*  to  the  nerve  in  Le  iVntuV 
Annandale's  |»«tient  complaincl  that  the  foot  felt  odd,  but  Mni^iation 
in  the  toes  wat*  normal  ;  the  di^lueation  was  easily  rednee<l,  and  the 
patient  did  well  for  a  week  ;  then  it  waa  noticed  that  the  foot  wa»  livid 
and  cold.  Two  days  later  bleb«  hn<l  api)efln^l  u|Hm  it,  and  tlie  disi-ol- 
oratiuu  had  advanced  uiMin  the  leg ;  thn-c  dayn  later  the  sigiia  of  gan- 
grene wen*  markiMl,  and  the  Hmb  was  then  amputattHl  above  the  knee. 
The  inner  and  middle  cn«tj«  of  the  iw»i>lileal  art*'ry,  which  were  allicr- 
omatouH,  wore  torn  about  an  inch  above  it«  bifurcation,  and  curled 
inwanl ;  the  vefwel  was  plugged  by  a  firm  clot. 

\jo  Pento'a  patient,  a  man  twenty-seven  years  old,  was  caught  in 
the   belt  of  machinery  ami  whirle<l  around  rapidly,  hia  I^h  striking 
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I  Volknunn:  Bvilrigtu.  nirChir..  p.  lit). 

■  Albert :  Wwovr  tncd.  PnM«.  \9n.  ■  IMrkeU  I  Lftnort,  X9tA,  voL  U.  p.  703. 

*  Anaudsle :  IadodI,  laSl,  toI.  it  p.  KO. 

*  Brittsla:  Loodoa  H«diaU  Oudtto,  1B36,  vol.xrtU.  ^  tST. 

*  yMAwAf.  BerUn.  Uin.  W«6b«aidirin.  1B73. 

'  flpninunin :  Dl«t  •otrelop.  dec  8o.  MM.,  art.  (leiwa.  p.  000. 

*  U  DMta:  Ball.  4*  U  Soe.  d«  Cblrarito.  Iffn.  p.  sei. 
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eiKih  time  against  the  railine;  he  rcoeivc<l  »  complete  diHlitcntion  fur- 
yrard  of  tlii^  right  kne*!,  aim  a  L'oi»|ilfle  luii-kwartl  dijtlocalhm  uf  the 
left  one;  the  latter  was  rciiiiret!  imnutiialfly,  the  fiimuT  on  the  next 
diiv.  (>u  tlie  iiirietti'iith  thiy  the  pi»tient  ttunphiinMl  ut'  sluir|t  pain  in 
both  h'gs,  uihI  uii  t>x:tiiiinuliun  uii  t-sthar  as  hirye  uj*  it  tifty-iTiil  pier* 
was  fiuiml  (in  the  left  calf,  and  another  nver  the  rij;hl  t<*ndo  ArhillU: 
the  loriner  healc*)  pitmiptly,  the  latter  iuei-easwl,  and  part  of  tlw?  li'ittkiti 
eloiighod.  The  |>:iin  Ix-tuiiue  very  wvere  in  thi*  richt  h-g,  it  wns  wn- 
ralg;ie  in  eharacter,  a  sensation  of  nnnit>nesp4  with  uartiii);  |iain  in  tlir 
foot  and  j^imntimej*  In  iht;  hv,  rL-eurring  e^ipecially  at  nij:hl.  It  |icr- 
sisted  until  tlie  thirty-fifth  day,  an<I  rtHnrntKl  a  wc^-k  latter.  On  the 
forty -fifth  day  another  csohar  appeared  on  the  solo  of  thi-  right  fm* 
opposite  to  the  head  of  the  finit  uietatan-al  bone.  Scn^tion,  which 
had  previously  been  dulled  in  front,  was  now  entirely  h«sl  thniugUout 
the  right  leg,  except  in  the  region  f»iippHe«l  by  the  long  -ciphc-nmi* 
uervti.  Four  days  later  the  j^tain  cxnkstHi,  and  the  eschars  IhTj^an  Ut  IwaL 
Scvim  mnnth.s  sitter  the  acxrident  the  palJont  returned  to  tlie  hospital; 
there  was  considerable  atrophy  of  the  right  leg,  Un^  of  [kowfr  in  the 
muM^li^  tliat  tnove  the  foot  and  toe>i,  and  Honie  8tifloc!ii&  at  the  ankle. 
The  movementit  of  Itoth  knees  were  normal,  ami  the  llgamenti^  au|M>iirMl 
to  have  reunitt-d  solidly.  The  ))atient  limped  in  walking,  but  tne  limp 
w^as  due  solely  to  the  atrophy  of  the  nnifieus  and  to  the  |ji''  -q 

the  outer  side  of  the  smjIo  of  the  right  fotit  of  one  of  Uie  tl..  ,i- 

tions  tliut  had  appeared  uiwn  the  foot  and  heel.  The  trophic  tn>abln 
were  attributed  to  a  neuritis  of  the  popliteal  nerves  oeca^iuued  by  iht^r 
laceration  or  bruising  at  the  time  of  the  accident. 

Paralysis  of  the  mnsoles  of  the  outer  siiio  of  the  leg  luw  Ihvm  ob- 
served in  three  oUier  eanes,  Brand,  Uuruh,  and  PoinsotJ  in  ntw  of 
whirli,  iiowever  (Brand),  the  fibula  had  lieen  broken  at  iu  upju^r  t-mL 

Of  the  compound  ca^i^  several  recovere<l  with  gofx!  nx?  vf  the 
limb;  in  otlicrs,  amputation  or  excision  of  the  joint  wait  dntw. 

The  pni^osifl  ib  grave  in  the  compound  oanes  and  in  tlun^c  in  which 
(he  nrton.'  has  been  injured,  an<l  it  is  not  very  favorable  even  in  the 
simpler  onea.  It  rauHt  be  reraembcrwl  that  gangrene  may  delay  iu 
np]H>araiice  until  the  .>wcond  or  even  the  thinl  week,  and  that  oven  in 
some  simple  oases  wliich  have  done  well  for  a  week  or  two  impi)uration 
of  the  joint  lias  ultimately  oanirred.  Even  after  >imp|p  (li>tlocation« 
that  have  done  well  there  is  onlinarily  iwmu  limitation  of  the  move- 
ments of  [he  joint. 

Treatment.  Uotluction  is  easy  by  traction  and  coaptation  of  tlie  emU 
of  the  bone?* ;  onlinarily,  no  more  force  iw  rcquinil  in  the  Iructi4m  tlwn 
an  :i-s.<iiHtaut  can  make  with  his  hands.  Flexion  <if  the  kitn*  to  an 
neute  angle  hna  proved  successful.  The  suggestion  that  tlie  lee  ^hoaU 
Ite  hvpcR'j£t<nideu,  and  tJie  hcadof  the  tibia  then  pmtuoddirertly  down- 
wanl,  is  a  dangewms  ore,  because  of  the  chance  of  injuni'  to  iho  |»<»p- 
liteal  vessels. 

The  rule  of  conduct  in  the  presence  of  ronipound  di«locntion<<,  and 
of  lht>fte  in  which  there  is  evidence  nf  injury  to  the  {topbtenl  artery, 
has  been  the  subject  of  recent  discussion.     iSoveml  eompouod  di^loca- 

'  Puiusot!  TntLslBtlun  of  lUmillon.  p.  UtL 
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lionH  in  wliicli  the  urtenr  was  intnrt  have  ntoovpred,  .ind  pven  with  full' 
siili>:ot|i>t'iit  ii*c  of  the  joint,  and  I  believe  thiit  the  ei.mservatioii  of  lUs] 
tinib  under  sueli  eircumstuiiei-s  f-hnuld  be  alteniplt'd. 

The  xitav  rule  !<h(>uld  be  folh)\vfd  in  aisc  of  nrrest  of  pulsalinn  in 
the  distal  arteries ;  that  la,  the  snrpeon  should  uiiii  until  it  luxa  iK^-imie 
evident  that  the  vitality  of  tjie  limb  is  la-^t.  If  the  gangrene  is  dry 
little  itt  to  l»e  feared  from  delay,  but  if  the  limb  beeonies  bwolleii  ttiicl 
di.seolored,  with  loss  of  sensation,  indieuting  arterial  Hupply  and  venous.] 
ob!>triictioii,  delay  i^i  ntore  dan^-rou.-*  anil  the  formation  of  a  line 
demarcation  eannot  be  tsafcly  awaited. 


I 


DISLOCATIONS  BAOKWABD. 

These  may  I>e  eoniplete  or  incimipU'le ;  in  iho  former  the  Iiead 
the  tibiu  is  dijiplaec*!  backward  and  upward  btrhiud  tlit?  rnndylen ;  in 
the  latter  it  }>till  remains  |iartly  in  contact  by  its  up|)er  surface  with 
the  eomlyles. 

The  common  eaufK  is  direct  violence  rcceivnl  upon  the  npjM-rend  of 
the  til»ia  in  front,  or  u|>on  the  Uiwer  enil  of  the  ft*niur  l)ehin<I,  hut  in 
M)me  cojiie^  the  application  of  the  force  is  more  indirect,  an  when  the 
Ixxiy  and  thijjh  are  foret-d  forwani  while  the  h-^z  i.s  lield.  In  four  east-a 
(he  |Kilient.s  were  ejinght  in  niuchinert'  and  whirled  around ;  and  io. 
one  case  a  boy,  eleven  years  old,  suflered  a  compound  dislocation  by 
having  bis  leg  caught  lietween  tlic  spikes  of  u  wairon-wheel. 

Fatholog7.  The  |K>nteri<>r  lipitnent  i.-.  torn,  and  n*<iially  one  or  both 
of  the  Interol  li^pxments ;  in  a  caw  <<f  runipleie  dislocation  with  ru|iturc 
of  the  |M)pliteal  artery  (tpioled  by  Malgaij^ne  ')  in  whieli  Kobert  reMHied 


I 
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to  amputation,  all  the  li^nnt>nlH  were  intact  except  for  two  rents,  each 

of  the  c&)>;<ule  tlirou^h  H 
which  the  tibia  protruded.     It  seems  likely  that  the  crucial  lipinient.4y.fl 


tliree  centimetres  lonp,  in  the  posterior  fmrtion  of  the  c&)>;<ule  tlirou^h 


or  at  least  the  |Nisterior  one,  miiKt  also  Im*  rnptiiretl.  The  niuwles 
which  Uinnd  the  popliteal  s|Aoe  liavc  lx*en  re{>ortcd  tintuni,  but  witldy 
iniiltnileil  with  bI'MMl  ;  and  in  other  tuiM>»>  one  or  liolh  heads  of  the 
gnMroenemius  and  the  |»oplitciir*  have  Ihh'u  torn.  The  ticmihinar 
cnrtitages  may  be  in  port  detoehed  or  olIierwiM  injured.  In  a  case 
n^porle<I  by  Va»<l'  a  jHirtion  of  the  tul>ercle  of  the  tibia  bad  luH-ri  h 
torn  off  by  the  stmiii  u|>on  the  lifrtmentuni  jiatelhe.  The  jM)|itilfnl  fl 
vessels,  b<"'tli  artery  and  vein,  arc  -.onietimcs  completely  torn  across, 
and  somctiiueft  only  the  inner  and  middle  coats  of  the  artery  arc  torn, 
an  injury  the  eons4'<nienees  of  whieli  may  easily  be  a«  rerions  afj  tluise 
of  complete  rupture.  This  injury  is  pnMhiccd  by  the  forcible  stretch- 
iDfr  uf  the  vcsscU  aero^-s  the  fiharp  posterior  margin  uf  the  head  of 
the  tibia.  ^ 

The  patella  may  be  drawn  directly  downward  so  ait  to  lie  below  itafl 
Dornial  intuition,  or  it  may  Ik'  tlisplared  otitwani  tn  the  ^idc  of  tlif  con- 
dyle.    In  a  cam-  n'norte<l  by  FiixfrcrnhP  the  patella  was  broken  into 
several  piece*,  and  tlic  joint  was  om-netl  ut  the  end  of  a  fortnipjil  by 
tho  sloughing  of  the  overlying  skin.     The  injury  n'ns  caused  by  the 

*  lUleklane:  J^or.  rit..  p.  [>i5.  ■  VmC  ;  Bull.  <lu  U  Soc.  Ac  Chinirifia,  1877,  P.  (^^         — 

>  nttVamU :  AiwtnlUu  Uvdical  Jonnwl,  Ifttt.  ^  661. 
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fall  of  a  heavy  case  upon  the  front  of  the  knee, 
but  the  patient  recovered  without  entire  loss  of 
As  complications,  fracture  of  the  femur  abov 
and  fracture  of  the  tibia  just  below  the  knee,  . 
ported ;  also  rupture  of  the  tendon  of  the  quad 
man,'  Loesen/ 

Symptcmu,  The  1^  is  usually  hyperextend 
antero-posterior  diameter  of  the  knee  notably 
the  tibia  placed  behind  its  usual  position,  and,  i 
tions,  also  above  the  level  of  the  lower  surface 
femur.  The  leg  may  also  be  deviated  somew 
exceptionally  it  may  be  flexed.  The  head  of 
the  popliteal  space,  and  a  marked  depression  ex 
of  the  femur  in  front.  The  patella  may  lie  a^ 
the  under  surface  of  the  condyles,  or  may  be 
side,  or  rotated  upon  its  axis.  The  amount  of 
the  incomplete  form  ;  in  the  complete  form  it  mi 
Pressure  upon  or  rupture  of  the  popliteal  a 
absence  of  pulsation  in  the  posterior  tibial  and 
and  may  result  in  gangrene  of  the  limb. 

The  diagnosis  is  not  difficult;  and  as  reducti 
prognosis  m  simple,  uncomplicated  cases  is  goo( 
always  be  paid  to  the  presence  or  absence  of 
branches  of  the  artery,  both  before  and  after  re- 
in some  reported  cases  in  which  the  dislocat 
duced,  the  patient  has  had  good  use  of  the  lin 
cases  of  Bagnall-Oakeley '  and  Karewski.'  TJ 
a  man,  seventy-years  old,  who  had  dislocated  1 
of  nine  months ;  he  had  always  made  full  use 
earned  his  living  as  a  brickmaker.  A  false  joii 
the  femur  and  tibia,  which  permitted  15  degree 
and  leg  were  normally  developed ;  the  thigh  ha 
curvature.  The  patella  could  not  be  recognizt 
have  become  united  with  the  femur.  The  di 
the  lower  end  of  the  femur  were  absolutely  sufc 
ready  to  perforate  the  skin,  but  there  was  no  tr 
tion. 

Karewski's  patient  was  a  servant  girl,  thirty 
dislocation  haa  existed  for  more  than  sixteen  3 

Presented  a  typical  dislocation  backward,  an 
ehind  looked  like  a  genu  recurvatura,  while  wl 
and  the  side  the  thigh  overhung  the  leg  to  1 
muscles  of  the  calf  were  somewhat  atrophied; 
stretched  above  the  tibia  like  tense  cords.  The  g 
Ijeen  materially  affected,  the  tibia  being  three  a 
the  other,  and  also  thinner ;  while  the  femur  ws 

■  Testut:  Bordeaux  Mtidical,  1874.  *  Adams:  Lan 

*  Walshman  :  Quoted  by  Cooper,  loc  cit,  p.  190. 

•  LosBen  :  Deutsche  Chirurgie,  Lief.  65,  p.  131. 


*  Baunall-Oakeley :  Lancet,  1882,  vol.  i.  p.  53. 

•  Karewski :  Arch,  far  klio.  Chir.,  ia96,  vol.  xrxiii. 
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or  four  centin»ctres.  Tl>e  overridioj?  of  the  tihia  and  femnr  was  four 
oentimctreA.  Kloxioii  and  cxUMisioii  were  nnriiial,  l)otli  ac-tivejy  ami 
pftjuively,  aiid  attlxxipch  llicm  wiis  iiiiioli  lateral  nit»l>ilitv  tho  fuiictioiiH 
of  tiie  liml>  were  admirably  jM^rforined.  Pain  waft  felt  only  aftiT  esroi*- 
tiutml  UM.'. 

In  Ixiflsen'it  caAC,  in  wliicli  retliiction  xvna  attempted  at  the  end  uf 
six  Wfeks  and  failed,  tlie  patient  finally  walki-d  well ;  exteubion  whk 
oDinplete  ;  flexion  to  a  ripht  angle.  The  nipture  of  the  external  lat- 
eral lipiineiit  n-^Mltt"i|  in  the  pnHhiction  of  a  genu  vaniin. 

Treatment.  Kodnctiou.  which  is  nsiially  easy,  lias  U-en  eireute*!  hy 
trartion  with  coaptjttive  pre^nrc  u[>nn  the  adjoining  endi»  uf  tlur  fenuir 
an<l  tihia  and  floxion  of  the  knee  and  hip.  In  ttoniv  na)<cs  flexion 
alone  has  been  ttuflieient. 

SjH_*n(f '  Miei-e^i-fullv  trt^ited  an  irrodiieihic  diiiUK*ali(tn  hy  ojM'n 
arthrotoiny.  The  jMitirnt  wa^  a  nian,Hxty  yrarsold,  w1k»  had  rei-i-ived 
the  disIoe:ittijn  March  13,  1876,  two  days  before  adn>iik«ion  to  the  hos- 
pital. AfU'r  a  failure  to  mluce  under  aiia-stlte^ia,  continuous  trnetion 
with  a  weiglit  of  mxlot'ii  |H>un(U  vetin  made  fur  three  day.<*.  luiU  then  a 
sectiitd  nn^ciLvssftd    attempt    was  nutde.     Man'h   22<i,   trartion  with 

Iiulleys  having  alstj  failiHi,  the  joint  was  oiMfued  hy  a  curved  inci-iion 
H>low  the  ]tat<>ll»;  it  was  found  filled  with  clot^,  the  internal  lateral 
lifianient  liroken,  and  the  posterior  ^xirt  of  the  internal  semihinur  car- 
tilage displaced.  After  division  of  the  external  lateral  ligazucnt  and 
the  tendons  of  tite  ham^itring  musclen,  the  dii!>U>cation  was  eaxilv 
rediiood.  The  wound  was  draincfl  and  dressed  antiwptically,  the  lim)> 
placed  oti  a  h)ng  |Ki>terior  splint,  and  continuous  traction  made  with  a 
weight  of  eight  jMtnnds.  As  the  lower  emi  of  the  fennir  tended  to 
project  anteriorly,  ]»refl8ure  was  made  upon  it  in  fnmt.  The  traeiion 
wan  uiaintained  until  •lune  I5th,  and  when  the  patient  was  Uml  seen, 
SeptemtM'r  IHth,  the  limh  proniisetl  to  be  ven.*  useful. 

In  eomfioiind  di^ilopalions,  and  in  those  complicated  by  injury  to  the 
main  vessels  and  nerv(>i»,  the  principles  of  trealment  are  the  same  as  in 
dialooUtons  fonvanl. 


LATERAL   DISLOCATIONS. 

I^ntrral  disl(»ration,  more  rare  thnn  either  of  the  preceding  varietiee, 
nuiy  he  outwani  or  inwani,  complete  or  iucomplele,  simple  or  com- 
|Kiund.  The  outwani  form  \»  more  common  than  the  inward.  The 
term  fnihlujrtttlan  ha«  been  applied  to  those  cases  in  which  the  disjtloce- 
went  is  flight. 

1.  Outward  Dislocations. 

Of  the  r>omph'le  form  of  this  <1islocation  Malgaigne  could  find  only 
one  im>n)(Hl  rase,  atid  that  a  doubtful  one;  but,  since  the  publicniioii 
of  his  work,  von  l*itha'  lia-s  reporte<l  two  ca«es  in  which  the  dislifca- 
liiin  was  nearly,  iHrrliaps  <piitc.  i-onipleto;  JInghes*  has  since  publishod 
n  tJiinl,  and    McKcnxie*  a  fourth.     Vuu   IMtlm^  first  patient  was  t 

<Rmihm:  Univt.  l-OI.  vol.  H.  p.S3l. 

■  Fltlu  and  lllllroth  :  rhinirxic,  Tol.  Iv.,  \mn  S,  a.  p.  SSB. 

*  nntfhM:  LMic«t  INHO.  tuI  II.  p.  974 

*  McKmuI*:  OuiwIUa  l^nctiltooer,  J«na*ry.  WB. 
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young  wumnn  who,  while  carryinf!;  a  h(*avy  l>a>^ket  nu  her  hu'k,.^ 
(li'iily  doublet!  ii|i  imJor  it.  Tlie  right  libiu  w:i»  so  tximitU-lfly  <!l 
calcti  uutwani  tlutt  il.s  eiilitv  iip|H'r  urticutar  .surface  nUmtl  niii  frL-^% 
th:it  von  Pitha  couhl  easily  lay  four  tiiigcrs  ujHin  it,  Thr  ."kin 
tiglitly  ami  smo<»tlily  slrL'lolie«l  over  the  articular  snrface,  ami  vma  (^i 
tinuoiLs  at  a  sharp  aiigli:  with  tliat  uf  tin-  i^idc  of  the  tliigh  ;  llic  v« 
of  the  tibia  threatonctl  t^)  cut  through  the  tontte,  thin  skin,  ami  in  lil 
manner  the  int(>rnal  tionJyle  of  the  femur  projcetwl  abruptly  uvit  iIh 
It'g.  T)ie  )tat4?lla  was  (liHplace<l  niitwanl,  iukI  \\:is  phutil  ttblitjutly, 
almost  transversely.  Reduction  was  cxtnmnliiiarily  ea»y.  The  nsw- 
tiou  w'OA  so  iilight  that  the  [Kitieiit  left  the  hu-si>ttnt  un  the  next  day. 

Hits  Hecoud  patient  was  a  robust  young  man  who  reccive<l  his  inji 
by  springing  to  the  sidewalk  from  an  uvertiiniing  iniigon;  the  5\'nij 
toms  were  similar,  reduction  easy.  Hughes's  ami  MrKenzie's  cuM 
were  also  Kimtlar  in  apm'anitice  and  iiise  of  rtxlucttou.  lIuglM 
patient  died  prfnnptly;  McKenzte's  recovered. 

Ill  the  incomplete  form  only  a  part  of  the  head  of  the  ttbm,  iisit 
all  the  outer  iiujf,  pnijects  Iwyoutl  the  aide  of  tlie  external  contlylo 
the  femur. 

The  eomiurfiiest  cause  is  outward  Hexion  of  the  knee,  alxlucttoti,  pru- 
4luce<I  by  a  fall  upon  the  f<Htt  or  bv  the  pn^sure  of  a  heavy  weight  tii 
the  jKwterii>r,  or  by  a  blow  up«in  tlie  outfr,  side  of  the  knee  ;  in  tin- 
ter  case  the  blow  is  probably  received  ui»«»u  the  Inwcr  end  of  ibe  fer 
and  not  U|M>n  the  tibia.     A  rarer  cause  is  direct  violence  actiiiju;  Irai 
versely  u|w)n  the  outer  side  of  the  lower  end  of  the  femur  or  ll»e  ini 
side  of  the  head  of  the  tibia  without  causing  lateral  infleotion  (Am 
dale).     The  mfhle  of  pnHlnetion  apiMiirs  U>  Ih:  rupture  of  llic  inlcf 
lateral  and  perhaps  of  the  crucial    ligaments  by  alxluctinn  of  llie  U 
followed  by  the  lateral  gliding  of  the  articular  surliw»s. 

The  only  reports  of  direct  examination  of  the  iiijurctl  joint  are  fur- 
nishctl  by  Hai^rave'  and  R^inu,  ipiot(!«l  by  Malgaignc,  and  by  Well 
Ilargnivc's  patient  died  on  ihc  lifty-thinl  day,  after  (^iip[turali»n  i\C 
ji»iiit ;  th(!  internal  lateral  ligament  w;is  eomjjlctely  mptun^l,  tin*  extrt 
nnl  partly  t<irn  ;  the  anterior  crucial  torn  across,  the  [Kisterior  eniei 
and  the  ligaments  of  the  patella  intact.     Itouu's  was  an  old  uuredi 
din^lotaition ;  he  aays  all  the  ligaments  were  intact  and  that  the  ester 
condyle  of  the  femur  rested  upon  the  crest  of  the  tibia.     In  Welb 
CJise  a  large  scale  of  Ixine  was  torn  from  the  inner  f-ide  of  the  inl 
condyle  ;  the  patient  died  un  the  fourth  day  in  itinMipicnce  of  giii 
of  the  limb. 

Instead  of  being  directly  outward  the  displacement  way  ili*o 
Bomewliat  backward  or  forwartl.  Wlien  coiniiound.  the  wound  lot* 
always  l)een  on  the  inside.  In  one  e<>Mi|Milin(l  nb^c,  \otta,*  Oie  {Mip- 
lileal  artery  was  nipturetl  and  the  patient  Ji^il  after  .-trni>utJition. 

Symptoms.  The  symptnuiK  arc  more  or  less  inarke«i  in  ao-unlanne 
with  the  degree  of  the  displacement ;  the  internal  amdvle  of  the  femur 
projectA  moiv  or  less  marketlly  on  tbe  inner  side,  and  the  outer  part  of 

■  Hnntrnvti:  Diitiltn  iiniirtvrlr  Journal  Mod.  8ci .  I-'^VI.  *nl,  is.  p.  KX 

*  WrUi:  Aini-ricaii  Journal  nt  lliv  Mfdiral  8cIcnci-«,  IKTJ,  vol.  k.  p.  9L 

*  Nolta:  Anuftloi  KM.  dn  Ciavwlai,  IS7«,  qaotod  by  rninwt. 
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tho  licud  of  the  tibia  on  the  uiitcr  Aide  \  and  tlie  i;n'itlt!r  the  dispUuc- 
na-nt  \\w  more  likely,  accunlin^  to  MalgjiiKni',  i?.  it  lli:it  tin'  oiitrr  imrt 
of  tl)(!  tibiii  will  l>e  rotatMl  kiekward.  I'he  dii'iiliDn-niciit  oiiiwuru  of 
tlic  patella  sliowij  eorrespunding  variations  in  dcgix-o ;  it  may  be  .-liniplv 
inrlinLsl,  rM)  tliiit  its  vcrtiral  axis  is  dircctitl  d<mimanl  and  oiitwanl, 
or  it  may  l>e  orric*!  to  the  outer  j^ide  of  the  exteninl  condyle. 

Tin-  li*g  may  he  (U'xctl  or  ixtcniled,:ind  is  iiHiudly  addnrtid,  but  may 
Ih"  widfly  iilMhi('f»!«I  ;  voluntary  niovenientri  ari-  ;:(nurally  impot^iblo. 

Prognosis.  The  prujfuusis  dot%  not  diR'er  materially  from  tliat  in  the 
two  |tn>c(Hlinc  forniH ;  but  it  \f'  worthy  of  note  that  in  a  <-a.>>e  seen  six 
years  after  the  aeeident  by  Pe,sornieaiix  (i|uotod  by  Spillmani  the  lejc 
was  |>ei'nin?ieutly  abduete<i  45  tltyrees,  pre^unuibly  the  con(ie4|uenee  of 
failure  of  reimirof  the  internal  lateral  ligunienl.  In  another,  rf|Mirti>4l 
by  Morgsin,'  in  which  the  disloeation  liud  n-niainwl  tinrwhieed  for  three 
and  a  luilf  year^,  the  Hnib  oonld  Ih;  llexi^l  to  a  ri^ht  angle  but  could 
not  Im'  voluntarily  extended,  so  that  the  jintient  fell  whenever  the  leg 
became  nl  all  bent  while  he  Hif^  tttandinf*  upon  it. 

Treatment.  Keduetion,  p-uemlly  very  *^ii!<y,  is  effeeleil  by  traetion 
and  direct  (viaptauve  pressure  npnu  the  end^  of  the  bimes.  It  is  very 
iniiMprtuiit  that  the  limb  should  be  iinniobilizcti  for  a  lon^  time  atter 
fwlitetion  in  onler  that  the  torn  Iigament8  may  stdidly  reunite.  Prob- 
ably  it  wouhl  Ik*  well  to  keep  the  limb  for  three  or  four  months  in  a 
firm  drrssint;  wlneli  would  keep  it  extende<l  an«l  pn.'veitl  latend  berid- 
iufj.  Massage  and  p;i>sive  nioiioti  mi^rlit  be  sy>t<'m:itieallv  emidoyed 
during  much  of  this  time  if  los-*  of  normal  mobility  were  feaired. 

In  a  «iise  rejKjrted  bv  Braun'  iif  ineomplete  outward  dislocation 
which  proved  irreducible  urthrotomy  wa.s  done.  The  jKitienl  wa»  a 
lunn  forty-four  years  ohi ;  the  leg  was  rotated  inward  ami  ulHluct4*tl  tit 
un  angle  of  No  dejjrt-f-s ;  the  internal  condyle  of  the  femur  was  promi- 
nent, and  a  ^mall  movable  piece  of  bone  could  Ix-  felt  Im'Iow  its  inner 
side.  "  A  curved  incision  eight  centimetres  long  was  made  ])arallel  to 
the  internal  condyle."  The  small  piece  of  l>one  pmveil  to  l>e  the 
detjiched  internal  tubepof*ity.  The  rvnt  in  the  ca|i«<ule  was  closely 
fille<l  by  the  inlermd  condyle  ;  it  was  slightly  culargiil  with  the  knife, 
and  then  reduction  wjia  easily  made.  The  patient  made  a  slow  n-i-ov- 
orj' ;  tlie  joint  rein:iin<4l  wtitl". 

The  ireittinont.  of  eumi>onml  dislocntiuns  and  of  those  in  which  the 
artery  has  beuu  turn  is  thu  same  as  in  forward  dUlouations  (q.  v.). 


2.  Inward  Dialocations. 

Tiiow  also  may  be  complete  or  inoompletc,  tHmple  or  rtmipoiind. 
Of  thi-  oHuplete  funn  there  are  nidy  two  eaM-N  on  reconl,  Miller  and 
H<iffmau,^  and  tiulli,  iMtth  <|Uot4>4l  liy  Malgiiigne.  The  fir?>t  waf4  a 
nmn  twentyH-ight  years  old  who  while  getting  into  u  eurriage  ctiught 
hiH  h^  between  iIk:  H|>oke»  of  the  wheel  and  «iuM  not  fri-e  it  licfore 
the  liorM'M  startetl.    The  feimtr  was  coinplctelv  si'pumte«l  from  Uie  tibia 

'  MoncAit :   Ijtnri'l.  I«i^  '."H,  ml    \x.  p.  W-T 

»  Rnwii:    Ili-invho  tnnl.  Wm-lirnK-llHn,  I»e.p.  2f>l- 

■  MUkr  whI  Uumaiiu :  Luodoo  ModioU  Uepodlory,  IStf,  p.  3481 
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and  projected  outward  and  downward,  the  exte 
through  a  wound  in  the  skin  three  inches  long 
the  joint  and  the  uninjured  popliteal  artery  cou 
was  made  at  once  without  difficulty ;  recovery. 

Gralli'a  patient,  a  very  muscular  young  ms 
horse,  striking  upon  the  right  foot  witli  the  lim 
end  of  the  femur  had  almost  entirely  passed  tl 
the  outer  side ;  the  ligamentum  patellee  was  mj 
made  and  the  patient  recovered. 

The  causes  of  the  incomplete  form  are  simi 
wanl  dislocations :  lateral  flexion  of  the  knee  < 
side  of  the  tibia  or  on  the  inner  side  of  the  coi 

In  a  case  quoted  from  Cooper  by  Malgaigne' 
rotation  inward  of  the  tibia,  the  soft  parts  cov 
dyle  of  the  femur  behind  and  externally  hai 
limb  was  amputated,  and  dissection  showed  a 
externus  immediately  above  its  insertion  upon 
the  capsule  and  gastrocnemius  were  torn  ;  the 
ments  were  intact 

The  symptoms  of  the  incomplete  form  are  tl 
of  the  tibia  on  the  inner  side  and  of  the  cxteri 
on  the  outer  side.  The  leg  may  be  inclined  oui 
inward,  and  more  or  less  nexed. 

Reduction  appears  always  to  have  been  eflfec 
culty  by  traction  and  coaptative  pressure ;  and 
in  the  prognosis  arises  from  the  rupture  of  the  i 
for  if  its  roiwir  is  not  thorough,  or  if  the  li 
the  leg  tends  to  deviate  outward  (knock-knee) 
body.  It  would,  therefore,  be  advisable  to  su| 
time  by  means  of  a  brace. 

AirrSRO-LATEEAL  DISLOOJ 

Antero-Iateral  dislocations  constituted  in  B 
a  separate  class  of  very  rare  occurrence,  the  ti 
ward  and  outward.  Of  the  latter  form  he  1 
example  and  that  a  doubtful  one.  In  the  ve 
location  forward  and  inward  no  special  featnrt 
may  he  said  of  the  equally  rare  dislocations 
They  may,  therefore,  be  treated  as  belonging  t< 
ward  dislocations  respectively. 

DISLOCATIONS  BT  BOTA! 

In  this  form  the  dislocation  is  characterized 
about  its  longitudinal  axis  or  about  a  parallel  i 
centre  of  one  of  the  condylar  surfaces  of  the  l 
both  condylar  surfaces  are  displaced  from  t 
dyles,  and  the  dislocation  is  said  to  be  complet 
of  them  is  thus  displaced,  and  the  dislocation 

1  Uraper :  Quoted  by  Halgaigne,  loc.  c 
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'Hir  dc£crij>tive  leruis  oriluHinl  and  iittrani  are  used,  as  in  norninl  rota- 
tion (tf  the  leg,  accuniing  to  the  ilirrcHon  in  which  the  toes  are  turned. 

Outward  Rotation. 

The  first  recorded  caw;  is  one  re|K)rleiI  l»y  Dubrpiiil  nnd  Ma^t^IIi^re,' 
at  the  time  inU-mei*  in  MalKuigne's service.  Tlieputient  wash  woman, 
who  while  walking  in  the  street  woh  struck  upon  the  Imck  of  tite  U% 
by  the  end  of  a  ladder  carried  upon  a  cart.  She  was  knocked  down 
by  the  blow,  her  foot  caught  Iwtween  the  mnnds  of  the  ladder,  and  ••lie 
WdA  dragged  a  few  feet.  When  brought  to  the  hospital,  (he  leg  w:u^  eoni- 
plctely  extended  nnd  nitated  nutwnrd,  so  tliat  the  internal  tubortiAity 
Mra?  in  front,  belnw  the  trochlea  of  the  femur,  the  external  tulwrofity 
and  the  head  of  the  fibula  bchiud  in  the  intercondylar  notch.  The 
patella  lay  u|K)n  the  outer  hide  of  the  external  contlyle.  There  was 
also  a  comp«tund  fracture  of  both  biuies  of  the  leg  in  the  middle 
third.  Reduction  was  easily  made  two  hours  after  the  accident  by 
slight  traction  upon  the  upjier  iHirtion  of  the  leg  followed  by  inu-ard 
rotation.  Recovery  took  place,  but  the  joint  wns  not  tirm,  and  nine- 
teen niontlts  after  the  ucctdent  the  patient  ooald  not  take  a.  step  with- 
out crutches. 

By  experiment  upon  the  cadaver  the  reporters  found  ihev  could 
produce  the  dislocation  by  forcible  outwar^i  rotation  of  the  leg  con- 
tinu»l  until  the  ligaments  wen-  fell  to  yield.  The  lateral  ligaments 
were  then  found  to  l>e  niptureil  or  torn  from  one  or  the  other  insertion ; 
the  capsule,  the  fascia  on  the  outer  side,  and  some  muscular  bundles 
were  torn,  tlie  semihniar  cartilages  loot^Miefl  or  di.splaced.  The  crucial 
ligaments  were  not  torn  but  lav  parallel  with  each  other  in  the  trans- 
verse vertical  plane  passing  through  their  upper  insertions.  In  «>ne 
ex|H>rinient  the  tendon  of  the  biceps  was  torn  away  fryni  the  hesid  of 
the  ttbula.  The  tendon  of  the  semi-uteuibranosus  w:is  wrapjied  under 
the  internal  condyle  and  preventefl  full  extension  of  the  leg. 

S<i1zenba(^her'  rcportiM  another  case  and  repeated  anci  eonfinned 
these  cxjKTiments.  Ills  patient  was  a  young  Italian  laborer,  and  the 
dislotiition  was  cause*!  by  tbreiblc  «.tutward  mlation  of  the  leg  fnllnwed 
bv  by|>erextension  of  the  knee.  The  leg  was  extcniled,  neither 
atMlucte^t  nor  adducteil,  and  so  far  nttate<l  outwnni  that  as  (he  mtient 
lay  on  his  back  the  (Hiter  Iwnler  of  the  t'oot  rested  on  the  bc<l.  Beside 
the  nitation  there  was  displacement  backward  and  uutwanl  of  the 
upp4>r  end  of  the  tibta.  Notwith*4tanding  the  swelling  there  was  a 
distinct  projectiiin  !>f  the  ciHidyles,  and  the  soft  piirtn  Ihmow  them  wen* 
deeply  dcpn'ssible.  Itelow  the  internal  condyle  was  a  movable  piece 
of  Imne  as  lar^'  as  a  Ihsiu.  The  up|ier  end  of  the  tibia  cuiild  Ijc  felt 
in  the  hollow  of  the  knee  projecting  backwani  and  outward  and  sn 
mtatcd  that  the  outer  surface  and  the  bead  of  the  6bula  lay  furthest 
bark  and  the  outer  articular  surface  could  be  felt  tlinKigh  the  mfi 
portM.  The  inner  articular  surface  lay  in  the  depths  of  the  popliteal 
foMA,  tlie  patella  laterally,  so  that  it  re^-d  snugly  on  the  outer  sur- 

MtabrmUftBd  Mftitelll j^r* :  Arch.  g/ji.  de  MM.,  IfiM,  vol.  xxx.  pp>.  ISOmmIMBL 
■  ttnlHnlmitior :  Wbner  med.  Vnme.  IttlQ,  vaL  »i  p.  in^ 
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fdoe  or  the  external  condyle,  its  anterior  eiirface  bvin^  directed       

There  was  one  inch  shortening,  and  the  antero-piwterior  dUmctrri 
tliti  joint  wa.s  not:ihIy  iiien'as4-<i. 

HtMhiction  \va»  eaxily  »frf<ne«l  hv  flexinj;  the  Ic;;^  a  little,  thrn  ru(atin| 
it  inwaiil  and  pressing  tlic  head  mrwanl,  and  tinally  extendine* 

There  was  a  tentlcncy  during  the  firnt  fortnight  to  siihluxutiua  bock- 
wurd  and  outward ;  a  gypsum  drewing  wn-*  worn  dttring  the 
fWrliilght,  and  uu  it.H  removal  tlie  tundutiey  had  ceased.     At  tlte 
six  weeks  the  patient  txmh!  walk  with  a  cane. 

Tlie  ease  diflers  from  the  j)rece«ling  one  in  the  addittonnl  boicki 
and  out\\-nrd  displacement  ot^  the  n>taled  leg. 

Kx|>eriraenting  on  the  ea4laver,  Sulzcuharher  found  that  by  ni( 
the  h-;:  outward  45  dej^rt-es  he  got  an  ine4>mph'te  <Ii^K»mtion,  accofn) 
lIi^•<^  by  tlic  appearance  of  a  small  fragment  of  bone  tnidor  the  intei 
condyle  similar  to  that  observed  iu  his  eaise,  and  that  tht-ii  l»v  hyi 
extension  he  nonid  make  the  dislocation  (H>mplete  and  exactiv  like  tl 
of  his  patient.     The  lesions  found  on  dissection  dif!<Tiil  mnn  the 
note<l  by  Duhn.-uil  and  Martelli^re  in  this,  that  the  enicial  ligniiH-: 
were  riiptiirc<l  and  the  external  lateral  lig:unent  utiturn.     The 
movable  pieee  of  bone  prove<I  to  l>e  the  part  of  the  internal  ahuhU 
to  which  the  internal  lateral  ligiunent   was  attached. 

In  a  case  re|K)rted  by  15<>ur«inr'  still  another  variety  ia  «hoWTi, 
rot!»tion  taking  place  about  the  internal  condyle  as  n  centre. 
jHitieut,  while  standing  with  the  outer  side  of  Ink  right  I 
ag:iinst  the  cn>ss-har  of  a  jwiir  of  skids  by  which  he  wxn  n, 
lai^  cask,  was  overthrown  by  the  rapid  descent  nf  the  ca^k  v.h\ 
struck  against  the  inner  «de  of  the  right  knee.     The  |Kiiu  wof^  vi 
severe,  and  when  raised  by  his  ooropanions  he  wa«  unable  tu 
The  knee  appeared  a  little  enlarged  transversely ;  the  extemni  e«iMdj 
overlapped  the  corresponding  articular  surface  of  the  tibia,  fonuini^ 
rather  large,  hard,  rmiinkHl  prominence.    The  patella,  firmly  lixiij  tijinQ 
this  condyle,  was  placetl  oblitjuely,  i(a  external  bonliT  tending  to  tu 
forward.     The  relations  of  the  internal  condyle  and  inner  siiHane  i 
tl»e  tibia  were  normal.     Pal)>ation  was  |iainfnl  along  the  intemrticul 
line,  es|K*cially  ut  the  outer  siile.    Volunlar)'  movement  wros  ini|Hi»ib 
Passively,  Hexinn  oiuld  be  made  nearly  tn  a  right  angle,  but  wa.-  \« 
pninfid  ;  the  limb  omild  not  he  completely  exteiideil,  and  there  wa? 
rotation.     No  sign   of  fracture.     Reduction   was  en&ily   made  un'l 
nna-sthesia  by  sliglit  traction  and  iuwurd  rotatiou  of  tlic  leg. 
[mtieiit  recovereii  completely. 

Another  cAse  has  l>een  re|K)rted  by  Mazel.'find  Matgnigne  qnotcft 
accounts  of  two  sjxieimens  of  old  unreduce<l  dish»caii'»n^  given  by  (Jo 
man  and  !*^'trwiuin.   t)f  the  former  it  is  only  Haid  that  *'  the  leg  \w* 
dei'gone  complete  outward  rotatiim.sfi  that  the  fool  jHiints  directly  di 
ward,  the  heel  corresponding  to  the  hollow  of  the  otlier  fool,  and 
articulation  of  the  km'e  crttM>ing  its  natural  |>ositii>n  at  right  angb 

Still  another  variety,  disphieenient  fnnvanl  of  the  inner  side  of 
bead,  the  outer   remainirig    iu  place,  has   been  recently  reported 

■  Dounlor  :  JtMira.  do  M<4.  do  IliinliTaiis,  Iwtit-Kf,  vol.  xii.  p.  aS,  quolnl  in  l^ 
•  Uud :  UvutfMtUJttr  lIMical,  laUS,  rol.  x.  p.  TU. 
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ITAnaflr.'  "  A  sailor.  lliirty-tlinH'  Vfars  old,  wliilr  •i4|imttiM^  xvitli  hia 
heels  tiipethfr.  thigli!!!  iilKlurted,  nnd  knccfl  flexed,  was  struck  »jK)n  the 
inner  sn\v  of  the  head  of  the  left  tibin  by  an  iron  ring  tliruujL^h  whiHi 
a  hnw«T  had  hej;iin  to  run  rapidlv.  Wlicn  bntught  to  the  litwpital 
the  leg  was  |«irtly  flext*d  an<)  not  deviateil  to  either  siile ;  flexion  and 
ext«i*ion  were  limited,  abnornml  lateral  movements  very  frw-.  The 
relations  of  the  external  untdyle  and  tibia  were  nnehanged  ;  the  inner 
■tide  of  the  head  of  the  tibia  was  iltsnlaeeil  forward,  and  the  internal 
condyle  was  prominent  |Ki!*leriorly.  The  patella  was  inclined  so  that 
it*i  anterior  face  lonkcil  furward  and  inwani,  it.-*  inner  Umler  rested  nn 
the  inner  condylar  f^urfaee  of  the  tibia,  and  its  onter  Ixinler  and  point 
raided  the  skin,  the  jwiint  Wing  nearly  in  the  median  line.  Ueduotion 
was  easily  eflfcetcd  by  tnietiou  and  internal  n)tution,  and  the  jmiient 
matle  a  complete  recovery." 

Inward  Rotation. 

()f  this  the  only  recorded  in<itanec  is  one  reiwrted  by  Paris,  and 
quoted  by  Mnlgnigne.  "The  internal  condyle  of  the  tibia  bad  slipped 
Itehind  the  «>rresiK>nding  condyle  of  the  femur.  The  limb  was  short- 
ene<l  five  or  six  centimetres,  and  the  leg  and  thigh  funned  an  arc  of  a 
circle."  Malgaigne  pnpimses  this  to  have  lieen  an  incomplete  dishtcn- 
tion  by  rotation  inwani,  and  explains  the  alleged  shortening  as  an 
error  of  observation.  He  mentions  in  connection  wiib  it  a  singular 
displaoement  which  he  had  binii^lf  seen,  and  which  be  thonght 
U'longe«i  to  this  class  more  than  to  any  other.  When  seen  by  bini  it 
bad  existed  five  years.  Although  the  [lAtient  lim|Hxl,  he  f1exe<l  and 
exti-nded  the  leg  quite  freely.  In  extension  tlie  internal  condyle  pro- 
jiH^te^l  verv  slightly  forwanl  and  inward,  and  the  relation*  of  the  exler- 
.lul  <Tondv)o  wen*  normal.  In  ninrke<l  flexinn  the  internal  condvic 
Dmii'dc^l  eonsidenibly  forward  ami  inwani.  the  inwani  pntjertion 
U'ing  more  than  two  centimetres,  and  the  external  condyle  pnijeeted 
slightly  fonvanl. 


DISLOCATION  OF  THE  SEBOLaNAa  OABTILAOEa. 


"  Sobluxation   of   the 


Knee."      Hey's    "  Internal  Derangement 
of   the  Knee." 


A  <-ertain  gninp  of  syinptoni.s  at  the  knee,  oecaflioneil  u^mially  by 
Rligbt  violcniM".  such  as  the  twisting  of  the  leg,  or  marked  flexion  of 
the  jiiint,  and  having  a  deeiditl  teiideiiey  to  n-cnr,  to  which  attention 
wiLs  first  |H'rmanently  eiilliNl  by  Hey  '  nearly  one  hnndreil  years  ago, 
have  ntilv  of  laU;  bei-n  clearly  mnnectitl  with  di^iplacement  of  u  f<>mi- 
lunar  4':irtilage  us  the  canst*.  In  nuinv  ira»es  the  symptoms  an*  identtral 
with  thikse  oauAil  by  a  thiuting  cartifage  in  thu  joint^  arul  many  nf  the 
re|torted  cawft.  eniiei-ially  the  ttirlier  ones,  were  pnilnibly  nf  tl'.i*  eliar- 

>  IlfiaUT:  TliMr  .If  Pkm.  t*n.  No.  277. 

*  Hoy  :  Utwrrvatiitus  lu  Huiwry.  Am.  ed.,  tnU,  ^  300. 
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acter.     Hey  reported  five  cases,  aud  said   he  hod  seen  many  otiii 
the  difficulty  aln-nya  oociirred  giiddenly,  Romelimeti  without  rvcMjenii 
cause  during  onlinarv  use  of  the  linih,  tho  joint  hecoming  "Iook< 
in  the  jK><^ilion  of  flight   llexion,  with  nion-  ur  \vt^  iHun,  the   {jutij 
being  nnnUle  to  bring  Uh  heel   to  the  groun<l  and  walKine  on  toe 
but  the  joint  could  olwjws  lie  frt«ly  moved  ]mf*<ively.     it  was  ali 
relieve<I  by  gRuUial  jiassive  extension  of  the  limb  followed  by  anSdea 
full  tlcxion. 

Id  1731  BafisiuB  (quoted  by  Malgaigue)  reported  the  fir^t  cflj«, 
it  differs  uotiihly  from  all  that  have  wince  been  n'|>orteJ,  for  the  exl 
nal  Acniilunar  cartilage  had  Ijecome  much   Iiy])ertroi>!iied    in 
queuee  of  an  arthritis,  and   formed  a  prujei:tion  on   tnc  outer  Hide 
large  as  the  thumb;  it  iMudd  be  preA<ted  into  place  witli  erepitu*, 
became  displaced  when  the  pressure  was  removed. 

Id  some  eases  a  distinct  pn>jection  had  been  noticixl  in  front,  foi 
by  one  or  the  other  ejirtilagc,  which  could  be  made  to  fli-dipp««r 
pregwure  or  by  Hexing  and  extcn<1lng  the  joint,  and  with  the  dtAappfAT-  ' 
anee  of  the  projection  the  symptoms  ceased.     It  was  upon  tb«M!  few 
cuaea  of  recognizable  projection  and  upon  the  sensation  sooietinus  Mt 
of  a  distinct  slipping  or  jnr  in  the  joint  while  it  is  moved,  that  the 
theory  of  di-splacement  of  the  cartilage  rested,  it  l>eing  >up(ioscd  that  it 
slipiM-d  forward  upon  the  head  of  the  tibia  so  that  its  thicKer  |inpt*'i|^H 
margin  lay  ix^tween  the  condyle  anil  tibia  at  or  in  fntnt  nf  the  fKl^H 
where  they  oome  most  nearly  into  contact  or  actually  touch. 

The  only  palhologlcul  data  wime  fnim  chance  examination  of  a  frw 
knees  without  history  ;  thus  in  two  specimens  described  by  Xietd'^  aa*l 
G«wl!ee,'  the  rupture  of  the  attachments  had  taken  place  along 
periphery  of  the  twrlilage,  aud   it  hail   lodged  vertically  in  the  ini 
condylar  notch  alongside  the  spine  of  the  tibia  and  the  |>i»sti>ri<>r  cn» 
ligament.     In  each  the  opposing  articular  cartilage  on  the  condyle 
tibia  tihowetl  some  roughening.     Reid's  patient  died  in  tlie  ho 
and  during  his  stay  there  had  made  no  complaint  of  the  kneo,  an< 
not  been  observed  to  Hmp. 

In  another,    Fergusson   (tjuotMl   by  Marsh)  found   in  a  dissecting- 
room  subject  "  that  one  of  the  semilunar  cartilages  hail  been  t4*ni  fruoi 
the  tibia  throughout  its  whole  length,  except  at  its  embf  to  tint  in 
flexion  and  extension  it  S4)mctinies  slipped  behind  the  articular  sa^^ 
faces.     The  cartilage  was  flattened  in  its  outer  margin,  uikI  when^H 
{lassed  behind  the  condyle  of  the  femur,  seemed  to  til  to  the  nriicuB^ 
surfaces  us  accurately  us  the  internal  cavity  does  in  the  itatunU  condi- 
tion of  the  parts." 

Marsh  '  gives  a  fourth  case :  "  In  a  subject  lately  in  the  dimcctiog- 
room  of  St.  BarUioIooiew's  Hospital,  a  oonsidcroble  piece  bod  beeaow 
|>artially  detachinl  fnmi  the  rim  of  the  intenial  cartilage,  and  wn$  foui 
standing  up  like  a  tongue,  so  that  it  would  have  had  the  effect,  wl 
it  was  uiptH-d  between  tlie  boue^  (an  it  waa  in  certain  |K»>itii>n.s  of 
joint),  of  hicking  the  knee.  A  de<>p  groove  on  the  cartilagiiiou* 
of  tlic  femur  had  been  forme<l  by  long  pressure,  for  its  acoommocbtioa? 

■  Itviii:  Kilitthiirith  Hpdlml  iind  Snntic^l  Jnunml.  l!C4.  vnl,  iHl.  p.  377. 

'itciiUi^:    Tnitiiuu-lionn  ortlw  I'nthcloeiuil  (bM-lftyuf  I/Uadrm,  lK7»-(a.  vol  XXSL^MOl 

*Uiir«lt^   IhMwam  uf  Juiuu,  p.  IW. 
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Sinw  1881,  wlien  NicinUnKnii '  expoHtiie  wlml  hi-  tliouf;lit  Ui  Iio  a 
Aotuiiii^  fartiltt(;c  ioiind  it  \\9h  llie  ili8i>la<wl  rnt*ni«rus,  iiikI  18H."i,  m  ht'ii 
Aiiiiuudulc*  rcfKirtoil  fuiir  rases  diu^nutitieatoc]  lu  <li»|tlaM'nif'iit  and 
furmally  treatMl  by  arthnitimiy,  the  juitholugy  of*  the  ctmdili'tn  ha» 
\\cvTv  nmde  clonr  hy  a  niindHT  of  dirrct  examinatioiM  through  iiicLsHiiis, 
mid  VL-ry  rtffiilly  TcnuL-y'  in  a  nio&t  intorestiit);  anicle  Lis  givt-ii  the 
n-siilla  of  oxainiimtiuii  of  IW)  jnintts  of  radavure  >*howiiij;  the  vnriuus 
forms  of  chaiigf  in  the  cartilages  and  fringes.  The  moniwus  mhwI 
fret|Ui'iitJy  dituilaced  is  the  inteniul — \h  iuteriial  and  17  fxt4>rnul  in  62 
raws  collopted  hy  Schlatter.*  Thn  dfturhmcni  may  U>  of  the  antfriiHr 
end  <»r  of  a  variimlo  lengtli  of  tlie  periphen'.or  of  a  piece  from  the  free 
border  of  tlie  i-aililage.  The  meniscus  nuiy  Ik:  disnhitTil  itit*)  tlie  inter- 
condyloiil  notrh,ortMu*k\vard  into  tlif  joint,  i>r  »lig]itly  forMiin]  in  fn>iitt 
or  the  iletaohwl  end  may  cscjiik'  furwani  or  Imr.kwanl  ami  to  the  side. 
Partial  detaeJinient  of  a  piece  from  the  npp«.T  loonier  .seemn  to  be  nut 
nifrequeut ;  one  such  ca^e  is  quoted  almve  ;  Crufl'  rrimrti)  aiiutlior ;  I 
liave  jipfn  one. 

Symptoms.  In  most  cases  the  putient  feels  that  the  knee  Iiait  nnd- 
denly  iH-otmi'  liH'ked,  with  more  or  less  iiuin  and  loss  of  jwiwer  over 
the  limb,  which  he  can  neither  flex  nor  extend.  Then,  after  a  lime, 
and  as  the  result  of  manipulation  of  the  jniui  or  of  the  limb,  he  feeU 
that  all  is  right  again,  and  walks  ax  well  as  before.  lu  others  the 
joint  has  rcmainetl  stiff  and  slightly  flexed  for  weeks,  or  even  yi-ars 
(Smitli's*),  and  li:ui  been  curo<1  by  pretifiure  with  the  thumb  up«in  the 
projecting  r^mihinar  cartilage,  while  the  joint  was  re|*-«teiily  ilexed 
ami  extended.  In  some  cases  the  cartiUge,  uaiully  the  internal,  can 
Ik*  distinctly  felt  to  prrtject  in  front ;  in  others  it  appears  to  Ik*  absent, 
and  in  others  again  there  is  no  n'OogniTablc*  change :  n^nnlly  there  id 
pain  on  pn^-iure  at  the  edg«-  of  *he  libta  l>eiKi4le  the  lignmi-nluin  |Kit4rllm. 

I*e  Fort/  himself  the  subject  of  the  affection,  felt  that  wmiething 
iKHnime  dihplac<-«l  forward  in  the  kni.>e  whenever  the  joint  was  mark- 
cflly  flexetl.and  relurniil  to  its  place  with  a  distinct  finapund  witli  i*in 
when  the  limb  was  Ktraigliteneu. 

In  a  case  wen  by  Agnew,"  a  lady,  while  playing  with  a  kitten  on  the 
floor,  snddenly  found  both  knees  had  become  lucked,  so  that  t*he  was 
unable  to  rise. 

A^  in  the:^  last  instaneen,  flexion  of  the  kne«  beyond  aci>rtain  |mint 
iiS  in  «ime  cartes,  sure  to  produce  the  condition,  ami  thij*  tw  ihen 
n*tieved  by  extension  ;  but  in  moKt  the  occurrence  \»  not  so  uniform  in 
\x»  mode  of  prtMluotion,  ami  the  commonest  catuw  appeani  to  be  out- 
wiird  ndation  of  the  leg  with  slight  flexion. 

Treatment.  Treatment  lia.s  aliiio>t  always  yielded  good  rGAultd,lw>th 
in  relieving  the  condition  and  in  preventing  n*<'tirri'me.  The  manipu* 
lation»  which  have  pnivetl  motit  eAicient  in  the  cumuiuu  form,  lIhisc 

*  Nioolwloni:  Arrh.  fBr  klin.  rklr,  IWI-MS.tuI.  xivii.  p.  aS7 

*  Anniindsip :  Itrittiih  Mrdtnl  .I<iunul.  Ii«i\  vol.  t.  p.  TTV,  Bitd  1j#f7,  vol.  L.  p.  31Bl 
'TMiney:  AiiuaUarHantvrr.  July,  IflW.  p.  1. 

*SrhUtt«-r:  Bflira«c  nir  kiln.  (Itlr .  vnl.  all.  part  11. 

^IToft:  llrltteh  Medical  Jonmar,  Mnn-li  19.  I»«. 

•flnillh :  Tnniwrtlooa  of  ihn  (liiiinil  )4.irirty  nt  London,  IMM.  viiL  xril.  p.  183. 

*UKort:  null.  dffUKne.  t-htrofvlv.  IHn*,p.6Ttk 

*AtflM«:  Huriter)',  vuL  II.  p.  114. 
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due  to  a  twist  or  turn  of  the  leg,  have  been  the  ones  recom mended  hv 
Hey,  extension  as  far  as  is  possible  without  much  pain,  and  then  ttuJ- 
den  forcible  flexion.  When  the  cartilage  can  be  felt  to  project  presfiire 
upon  it  should  be  conjointly  employed.  Smith  ^  insists  upon  the  neee:»- 
sity  of  repeating  the  reduction  daily  for  several  weeks. 

The  after-treatment  may  require  permanent  pressure  by  a  pad  at  the 
point  at  which  the  cartilage  tends  to  protrude,  or  the  wearing  of  a 
brace  that  will  limit  the  movements  of  the  joint.  Marsh,  who  lias 
treated  many  cases,  recommends  a  clamp  {Fig.  346)  "  which  consintu 
of  a  steel  band  passing  across  the  back  of  the  joint,  and  ending  later- 
ally in  two  plates,  which  clasp  the  joint  and  skirt  the  edges  uf  the 

patella,  a  pad  being  placed  l>eneuth 
the  plate,  should  either  of  the  semi- 
lunar cartilages  be  felt  to  pnyect." 
Prolonged  immobilization  of  the 
limb  in  a  flxed  dressing  has  been 
use<l  in  a  number  of  ease?'  ami 
seemed  to  diminish  the  tendency 
to  recurrence. 

Operative  measures  to  effect  a 
radical  cure  have  been  resorted  to 
in  a  considerable  numl>er  of  eases ; 
the  object  has  been  either  to  remove 
the  displaced  cartilage  or  to  restore 
it  to  place  and  secure  it  there  by 
sutures.  The  reported  results  have 
been  uniformly  good,  the  removal 
of  the  meniscus  appearing  to  create  no  functional  difficulty.  A  longi- 
tudinal incision  on  the  antero-latend  asjwet,  or  a  transverse  one  at  tlie 
articular  line  has  been  cmj)l()yed.  Barker'  in  four  of  six  cases  fnund 
the  meniscus  hidden  in  the  intcrcondyloid  notch,  drew  it  out  with  i 
hook,  sutured  it  in  place,  and  got  a  good  result,  as  he  did  als<.>  in  the 
oilier  two  hv  fixation.  I  have  alwavs  foimd  the  anterior  portion  of  the 
iiitcTiial  mniiscus  displac-i'd  inward,  sonu'tinics  dctachcil  at  its  lip. 
soiiietinics  broken  away  from  the  rest,  and  have  reinoviHl  it. 

CONGENITAL   DISLOOATIONS. 

F^xeluding  a  few  ('iis<*s  in  which  various  malformntlons  of  the  knee 
have  Im-ch  found  in  f'u'tal  monstrosities  shriwitig  many  other ahuornuili- 
ties,  ami  one  or  two  doubtful  eases,  1  found  (HKH))  nearly  -iO'  n'|>ortiii 
r:ises  of  coiijreiiital  dislocation  ;  in  22  tlu"  disliK^ition  was  unilalenil. 
baekwafd  in  2.  t'orwanl  in  20  with  livjM-n'xtension  (tf  the  leg  upon  the 
tlii^di,  iVeipicutlv  so  extreiiii'  that  the  foot  lay  at  the  gn)in.  Of  the  !•'► 
bilateral  dislocalioTis  11  were  f<irwanl,  2  backwanl,  2  inward  ;  (J  of  the 
ea.-ts  were  stillborn,  and  many  shciwcil  other  defects  of  development.* 

'  Smitii :  I^iTint,  .luTii'  13,  l-^lil.  "  liarkor:  lancet.  Sopt^mbtT  IS,  I-^. 

^  III  iicIdili.Jti  tr.  I  111'  hill! i.iiini  I'll y  nivt-ii  in  th<'  1st  edition.  «oi'  JnarhiniHthal,  in  Ik-rlio. 
kliii.  WiM-li.,  i»ii..tivr  L*l.  1"!',  |..  Sni;!.  4  ousfs ;  uitd  Now  York  Mvdicsl  Journal.  Man-h  ^ 

'  S.I-  ;ils(i  ^Tuskit.  Arfli.  fiirkliii.  (Iiir.,  vol.  Hv.  p.  RIS,  who  collected  S2  ornnwt.  of  trbicb 
7  wtrt'  n-iil  ilhliM'Ktiotis,  :{ luimui-lurc!)  in  lk-\ii)ii,  unil  7^  li>'|ierext«tiBioQ>. 


Clamp  to  prevent  displacement  of  a  semi- 
lunar cartilage. 


in  the:  unilfltoral  cases  rfould  always  i»e  reiliic'e<l,  tlie  normal  Hliujie  nf 
tlir  I)<tnc8,  mill  the  prompt  est.iMishniont  of  the  ftinrtion.s  of  tho  limb 
jNiint  towanl  :iii  ai'<'iilt*rilal  iiit'rhaiiK-iil  fausf ;  prolmbly,  in  thf  move- 
ments of  the  frrlns  tlie  Ic^  in  vxlei\i\i\\  and  h^'ttmeH  engu^iil  in  mucIi  a 
jHisition  thai  it  amnot  In*  flexed,  and  then  by  the  pre**urv  of  the  wall 
nf  ihe  ntornR  hyperextenj^iori  is  etlW^led.  Hy|w?pextenftinn  in  i'ou«'- 
i(iH>nre  of  urn>pj)0«Hl  contRiction  of  the  (pmilrireiw  ean  hartlU  W' 
finp|MisiHl.  for  the  flexor-"  have  ni>t  lun-n  found  [Kinilyz«I.  in  Ilainil- 
ton*!i  case:  of  donhlo  lutrkward  di^iliM-iition  rlie  flexors  wt-re  ron- 
traiTte*!,  and  tlicir  tcndous  had  tu  l>c  divided  before  (he  legs  C4>uUI  \n> 
f*traij;htened. 

In  FriedlelwnV  (bilateral)  the  artieular  Rnrface  of  the  tibta  ro^tttl 
n^tinnt  (he  fnmt  of  the  lower  i-nd  of  the  femur;  the  condvh-^  of  the 
femur  itnil  (he  head  nf  the  tibia  were  norinully  devehijietl,  tlu*  iHtlMla 
Uormiilly  atltu-hnl,  the  eapi^ule  loum?  and  Jarjre. 

In  AUx'rtV,  u  new-lK»ni  chilil,  IkmIi  \^h  were  in  dorsal  flexion  at  a 
right  iincle.  The  artieular  surface  of  the  femur  varied  fn)m  the  nor- 
nml.  The  upjier  pari  of  the  synovial  Hie  and  the  ll^imentunt  alare 
were  laekin^r.  The  inner  s<*milunar  eartilajje  wo-s  uidy  u  narrow  ^trip, 
the  outer  one  was  well  develoi>ed  ;  the  cruiMul  ligaments  were  very 
hnKnl  and  lon^,  the  inner  one  Win^  iusi>rt<Hl  further  inwtrd  on  tlie 
tibia  than  uornial ;  on  slight  taitwiirtl  rotjition  of  the  le^  the  two  enieial 
lif^ment^  iMTanie  naniliel  to  ea«'h  other.  The  {Nipliteal  vowelH  und 
nerves  lav  l>chind  tue  external  condvle. 
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The  altitude  of  the  limb  at  birtli,  in  the  forwnni  tlislorations 
hyjKTexteiision  \o  or  brvoiid  n  rtj^'ht  oiigie,  8*nnetiraeH  (it>  extrr-nii*  that 
die  froiil  uf  tlie  leg  was  a<;tiially  in  contact  with  tlie  fruiit  ol'  thr  ihi^h  ; 
iisiinliy  tliere  wius  no  <loviation  of  the  Irg  lot'ithi-r  .-^ide.  It  M>-iu<nUays 
froely  mnvuble,  could  be  brought  down  to  tlie  position  of  stn»iK"hl  t-xtt-n- 
Bion  by  niotlemte  force,  und  in  nin!«t  casea  could  oven  be  flexed  \wi\r\y 
or  (|uite  iis  far  as  usual  ;  on  removal  of  the  |>n*j*uro  the  limb  nr^imv^ 
the  |H>Kiti(>n  of  hy)RTi^\tenHiun.  While  the  joint  wan  disltK-nd-d  tlw 
oondylej*  <>i'  the  femur  projecte<l  at  the  I>a<*k  of  Ihe  ihipiilful  f|«us',  Ih* 
head  of  the  tibia  lying  against  their  anterior  surface,  and  flu-  jiAiflla 
situated  well  up  on  tlie  thigh.  In  several  cases  the  bkiu  on  the  frwnl 
of  the  knee  was  thrown  into  txannversc  folds,  in  the  gn»ove»*  between 
which  sebaceous  matter  had  Bonietimes  colleoted.  Nothing  in  any  ea.-*!' 
Indlciitf^'d  thai  the  di^liKsitiou  wa;*  n'i"ent  and  tniuniniit*, and  ihepjtjwTH 
ment^  made  by  Hibon  upon  tlie  ImkIIch  uf  newlK)rn  uud  btlllboru  chil- 
dren ^how  that  ici  :i  similar  forcible  dinlocatiim,  even  by  a  force  aetii^ 
continuously  for  ?«veral  hours,  detachment  of  one  or  both  epiphr«p» 
always  occurred,  with,  however,  but  Hlight  Hciia ration  and  not  aluavM 
with  rupture  of  the  perio!?teum.  In  the  forcible  straightening  of  tfw 
li-g  the  quadriceps  l>ecanie  tense,  an<l  in  a  few  caiiea  this  ti^n^iun  pns- 
vented  further  flexion  of  the  straightened  limb. 

The  results  of  treatment  were  almost  alway:*  very  gnod,  thi-  limb 
showing  a  complete  restoration  uf  form  and  function  after  a  few  w««k«; 
but  in  two  cases  tlie  result  was  not  entirely  satis factorj*.  Six  wwlw 
after  birth  the  leg  in  IVrier's  ease  showed  exaggerate*!  extension  mmI 
outward  rotation  ;  the  i|uu<lriceps  was  manifestly  retructed.  ami  showed 
as  II  tense  eonl  whenever  the  attempt  was  miide  even  ><lighlly  to  flex 
the  leg.  In  the  hope  nf  an  ultimate  return  to  the  nnrmid  conditinn, 
Gueniot,  who  then  Iiad  charge  of  the  case,  limited  treutnK*nt  to  the 
maintenance  of  the  extended  [x>Hition  and  to  slight  piuMve  flexion  nml 
trai^tion  repeattid  two  or  throe  times  daily.  In  the  other  easr,  Mu:!*, 
the  limb  when  first  atH-u  was  in  anterior  8f-'xion  at  a  right  aMj;le; 
reduction  was  easilv  made,  and  the  limb  eonld  then  Ix;  normally  tli'xnl. 
It  was  placet!  in  a  plaster-of- Paris  <lreAsing  for  six  weeks,  ami  &«  the 
tendency  to  recurrenoe  had  not  then  entirely  disapjienred  the  drn<»it^ 
was  renewisl  for  a  time,  and  afterward  a  leather  knei'-eap  was  worn. 
In  its  seivjnd  year  the  cliild  walke<l  for  a  time  without  siip[)ort,  but  at 
the  time  of  the  report,  when  it  was  two  and  a  half  years  old.  there 
was  ^tilt  a  tendency  to  anterior  dexion  and  abduction,  and  a  brace 
c»nslantly  worn. 


SPONTANEOUS  OR  PATHOLOQICAL  DISLOCATIONS. 

Tlietw  are  very  frcmient  at  the  knet>,  mainly  nin  the  result  uf  chranir 
disease  involving  the  ligaments  und  the  bones  of  the  joint,  and  of  pro- 
longvtl  unintenance  of  the  partly  tlexetl  position.  There  an-  a!«<i 
instances  on  rccttrd  of  sudden  ilisKM'ation  due  to  niusi'tilnr  contraction 
during  an  aiMile  arthritis,  and  (|uite  a  nuinlter  of  the  irhtxt  Im  which 
Viilkniaiin  gave  the  name  dfjornuttiwii-UurotifiUfn^  or  disliR-alintiH  by 
deformity,  tbotie  in  which  the  Mlm)Mr  of  the  articular  ends  of  iIh.'  Umc* 
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has  been  greatly  changed  without  suppuration,  as  in  arthritis  defor- 
mans and  Charcot's  disease. 

The  principal  displacements  are  backward  and  backward  and  out- 
ward, usually  combined  with  outward  rotation  of  the  1^.  As  a  great 
exception  dislocation  forward  has  occasionally  been  observed. 

Ullman  *  reports  two  cases  of  bilateral  subluxation  inward  gradually 
produced  by  swinging  the  body  from  ude  to  side  while  at  work. 

Examples  of  dislocation  due  to  the  prolonged  action  of  the  flexor 
muscles,  the  knee  being  long  held  partly  flexea  because  of  disease  at 
some  point  in  the  thidi,  are  not  very  uncommon,  and  in  young  people 
its  effect  is  intensifled  by  the  exaggerated  growth  of  the  femoral  con- 
dyles downward  by  which  the  lateral  ligaments  become  too  short  to 
permit  the  tibia  to  return  to  its  place.  This  last-mentioned  change 
was  first  pointed  out  by  Volkmann,  in  1874,  and  deserves  to  be  con- 
stantly borne  in  mind,  for  if  the  attempt  is  made  forcibly  to  straighten 
such  a  limb  the  tibia  may  turn  upon  its  anterior  edge  as  a  centre,  so 
that  when  straightened  it  is  found  to  lie  well  behind  its  proper  posi- 
tion, "dislocation  by  leverage,"  as  it  has  been  termed. 

The  dislocations  that  occur  in  the  course  of  chronic  tubercular  or 
other  destructive  disease  roust  here  be  passed  with  simple  mention. 

I  UUnuuk :  CeutnUbl.  tax  Chlr.,  Aagnit  11. 18EM. 


CHAPTER  LV. 


DISLOCATIONS  OF  THE  PATEL 

General  Considerations — Cause — Outward :    Complete, 
Inward — Complete  Reversal — Congenital — Habitua 

Dislocations  of  the  patella  are  rare,  less  the 
dislocations,  according  to  uie  tables  in  Chapter  X> 
queney  with  which  they  have  come  under  the  obsei 
surgeons  and  the  incompleteness  or  the  obscurit 
many  cases  have  combined  to  make  the  syst^mati 
artiKcial  and  unsatisfactory.  The  physical  conditi 
the  mtclla,  which  is  a  sesamoid  bone  developed  ; 
quadriceps  extensor  and  not  an  integral  part  of  i 
different  from  those  of  other  bones,  and  the  cha 
relations  whicli  it  undergoes  in  displacement  an 
anterior  articular  surface,  or  trochlea,  of  the  fe 
upon  the  outer  than  the  inner  side  and  preset 
bounded  laterally  by  a  sharp  margin  from  whit 
external  surfaces  of  the  inner  and  outer  oondyl 
abruptly  backward,  and  the  outer  condyle  pnyec 
ward  than  the  inner  one  does.  The  articular  or 
the  patella  presents  a  longitudinal  ridge  nearer  its 
mat^in  from  which  the  surface  slopes  forward  to  tl 
lateral  border  of  the  lione  passes  a  strong  ai>onei 
so-called  lateral  ligaments  of  the  patella,  portioi 
whicli  receive  expansions  from  the  vasti  muscles 
the  til>ia  ;  of  the  outer  one,  the  "  ilio-tibial  ligam 
part  and  tends  to  displace  the  patella  outward  win 
A  suporticial  layer,  given  off  from  the  fascia  lata 
the  fn)nt  of  the  patella  and  is  separated  from  it 
extension  of  the  knee  the  pat«>lla  lies  upon  tht 
trociih'a  of  the  femur,  but  it  can  be  drawn  almost 
bv  the  fnreil)ie  contraction  of  the  quadriceps.  Ti 
upon  the  n])]M;r  border  and  somewhat  on  each  si<l 
tlu'  loug  axis  of  the  nmstOe  is  inclinei]  to  that  o 
ligament  as  the  shaft  of  the  fetnur  is  to  that  of  tl: 
meet  at  an  ohtusi'  angle  whose  apex  is  directed  i 
(jiience  of  tills  inrlinatirm  the  traction  of  the  mu 
the  bone  toward  tlie  outer  side,  and  tliis  tenden^ 
projection  of  the  anterior  surface  of  tlie  outer  cond 
nal  lateral  lig:unont  of  the  patella. 

Tiu!  first  eollatiiin  of  recorded  eases  was  mat 

'  MulK»iKni- :  (iozvtto  Mvdicalo,  1836,  p.  i 

tsh; 
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1836;  the  25  cafwe  which  he  then  mllectctl  were  increased  to  -Iti  io 
I85o,  when  he  published  his  work  on  di^hH-ationii.  SirciilH'I'  in  lK(i6 
collccliti  12(1  cur*t'H  and  inacUr  u  nuinlxT  uf  exi>eriniciiU  ufH»n  tlio 
cadaver.  KlalH)rate  arlirlds  were  furniKhml  bv  Panas'  in  1872  luid 
Bender*  in  1877,  hut  the  most  original  and  at  the  same  time  the  niijtit 
recent  one  is  tlie  jmper  by  von  Meyer,*  I'mfes.'wr  of  Anulomy  at 
ZiiricJi. 

The  [latelln  may  be  disniaeed  to  different  dihlnneeH  on  tlir  onU,T  or 
the  inner  bide  while  the  knee  i.«4  extemh>tl  or  [larlly  flexf^l,  tintl  uilh 
8iich  tliKplaecment  may  be  combined  varj-ing  degree*  of  rolulton  nlM)iii 
xia  own  longitudinnl  axis.  These  coiubinatiuim  arc  bo  nuniemuH  and 
varii-d  that  if  u  elassilieation  tiliotild  Ih<  made  acconling  to  them  it 
would  eonfiise  rather  th;ni  simplify  tl»*ir  «ludy  and  dcMTiptioii.  As 
^nic  Iff  (he  moHt  strikiiij;  iliftVn-ntvs  dt-peiid  M\vm  the  rotation  of  the 
|Mti-lla  upon  its  vertind  nxl-*,  it  will  }H-rl)ai>s  simplify  the  wibjeet  fir>t 
to  nutsider  tlie  conditions  which  determine  the  fixation  4)f  the  diflphuttl 
iHMic.and  in  doing  this  I  j^hull  g|M>ak  only  of  displacements  to  the  oiilrr 
»de. 

The  l>onc  may  be  displaced  to  the  onter  side  by  nntHcnlar  ai'li<in  or 
hv  a  loree  a<'linf;  u|Mm  its  inner  lateral  Kmler ;  a*  it  passes'  t-iiKways 
along  the  projecting  giirfnee  of  the  condyle  its  outer  Ijonhr  is  mised 
and  ils  inner  Imnler  de]iresi*t!d  into  tlic  bottom  of  the  Inn-hlear  grtHive  ; 
if  the  force  rontiniiet;  t4>  act  the  |)Btella  ia  carrietl  past  the  eilge  of  the 
iri>chlea  to  the  outer  side  of  the  external  condyle,  nnd  when  its  lungi- 
ludiniil  ridge  |iat4K-s  this  e<lge  the  outer  Ixinler  of  the  |>at(-lla  may  he 
tnrnril  backward  by  the  tnirti<in  of  its  (niter  latcnil  nttni-hmenls  nnd 
the  Ixine  tnime:?.  to  rest  with  its  articular  surface  again^tt  the  outer  side 
of  the  »)ndyle,  and  its  anterior  surface  looking  outwunl ;  or  it  umy 
undergo  no  n>t:ition,and  may  come  to  rest  with  its  inner  Ijonler  agnln^ 
the  outer  surface  of  tlie  conilyle,  its  anterior  Mirface  hMiking  mure  <»r 
less  directly  forward,  and  its  outer  bonier  pnyccling  markedly  out- 
wnnl ;  or,  ag:iin,  it  may  umlergo  rotation  in  the  np|>osile  direction  and 
Clime  to  rest  with  its  iuner  border  directed  lKk<-kwar\l,  ita  anterior  snr- 
&ce  looking  inward  ag:iinst  the  outer  surface  of  the  i'ondvUs  -uid  its 
outer  iKinler  dirr-ctwl  forward.  These  three  forms  constitute  the 
"f»inipk'te  outwarfl  dis!o<iitions." 

If  the  fon-c  is  n(»t  suflicient  to  carry  the  patella  entirely  |iast  tlie 
outer  e(Ige  iif  the  tr«K'hle:i,  the  Iwrne  may  come  to  n-sl  with  its  inner 
border  in  the  Ixiltom  of  the  trochlear  grwn'e,  its  p«>sterior  surfa^v  n-st- 
ing  iiartly  again»tl  the  outer  Mirfaee  of  the  tinchle:!  and  partly  pn>jeet- 
ing  Iwyond  it,  its  outer  lionler  dinx^te*!  forw:ini  and  otitwani,  and  it-4 
MUterior  surface  looking  forwanl  and  inwani— the  "incomplete  out- 
wanl  ;'*  or  the  mtaliou  may  be  tiontewhat  gn-atcr,  and  while  the  inner 
bonier  still  rests  in  the  grijovc  of  the  tniehlea  the  outer  bonier  looks 
directly  forwanl,  and  the  anterior  iDurface  dinn^tly  inward — "vertical" 
ur  "e^lgewise  "  disloeatinn  ;  ttr  the  nttatioti  may  lie  >till  gnaler,  the 
ant4*ritir  surface  liciiig  turnnl  so  as  to  hntk  directly  luickwanl  and  lie 

*8tlTat>rl:  .Vliinliirn  Ja)tri>uChf  r,  IHHO,  vul.  ciKU.  !>.  Itll,  ■ml  vul   nil.  p.  M. 

*  I^n*»;  VAei.  Hi'  MmI.  rt  <'hir  |mll<)ii<«,  tdI.  ivt,  |i  40,  »rt  llnxHi. 

*  Umtvr :  1)1(1    Kurvrlnp  (Iph  Ht  MiA.,  M  vriM,  nil.  v.  p.  XM,  «ri.  KntulB- 

*  Tou  llejrvr:  Aicb.  fiir  klin  C'hiiuiYic,  IB&C-3,  Tut.  xxvlii-  p.  'JS6. 
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DiKgimm  of  outward  sad  edgevUe 
dlBlocatloni  of  the  patella. 


Upon  the  front  of  the  trochlea,  and  the  poster 
directly  forward  under  the  skin — "  complete  rever 
It  appears,  then,  that  the  bone  frequently  becon 
fixed,  in  positions  of  apparently  great  instability — 
the  front  or  side  of  the  femur  only  by  its  narrow  1 
fixation  which  is  given  to  it  in  these  positions  is  | 

of  the  soft  parts  attac 
Fio.  348.  overlying  &scia.     It 

a  stictc  on  end  under 
sheet,  which  will  stan 
but  also  when  inclii 
lower  end  does  not  sli 
or  its  upper  along  the 
It  also  appears,  in  c 
bone  may  teke  man^ 
tions  between  the  exti 
sequently  the  group! 
positions  must  be  si 
The  terms  in  general 
incomp/efe  outaard  a 
tions,  edgewise  or  twi 
inward)  dislocations,  i 
in  either  of  the  two  directions.  Another  form,  d 
into  the  intercondyloid  notch  or  between  the  extei 
head  of  the  tibia,  with  some  rotation  about  the  trai 
direction,  has  been  observed  several  times  in  th( 
have  termed  it  dovmtcard  wiik  rotation  about  the  t 
terms  cun£en,  euneata,  and  einklemmunff  have  been 
fixation  of  the  patella  like  a  wedge.  Simple  disp 
downward,  the  result  of  rupture  of  the  ligamentt 
quadrict'ps,  do  not,  I  think,  de8cr\'e  to  be  deoni 
bone  is  not  fixed  in  its  new  |M>sition,  and  the  dis 
incident  of  another  and  controlling  lesion.  Amunj 
ward  and  inwnnl  dislocations  those  in  which  one  e 
turned  sharply  forward  differ  fn>m  the  correspondin 
in  the  deforce  of  rotation,  and  the  distinction  iM'twi 
difficult  to  make  in  i>racti(^e,  hut  also  does  not  sec 
I  shall,  therefore,  group  them  all  as  edgewise  dit 
the  term  incomplete  to  others  in  which  the  rotatio 
The  outward  dislocations  nre  much  the  more  cor 
if  any  really  complete  inwanl  dislocation  has  be 
Mulgiiignc's  46  cases  only  6  were  incomplete  inwa 
or  edgewise  dislocations  the  outward  appear  to 
frequent  than  the  inward. 

Cause.  The  cause  and  mode  of  production  of 
are,  in  many  rcs|M'(rts,  the  same.  The  dislocatio 
citlicr  by  muscular  action,  <*ontracti(m  of  theqiiadr 
violence  acting  directly  upon  the  jiatella.  C)f  tl 
many  iinquestional)le  examples  ;  a  man  dislocate 
fencing,  a  woman  by  jumping  backward  and  to 
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jiniping  iipwanl  and  turning  porlly  around  to  strike  a  bn,!!.  Of  the 
Uit4'r,  cxtorDal  violenct-  ailing  directly  u|ion  the  jKilt'llii,  llic  (■(mi- 
nion exumplcs  arc  falls  and  blows  u|>i)n  the  knee  ;  in  t<evend  instanoeji 
a  man  riding  a  horse  \\a»  ntruck  nin  knee  violently  against  anotlicr 
moving  in  tlie  (ippo8it«  direction.  In  a  number  of  casfs  ii  ban  lK>en 
nuti-d  tliat  the  knee  was  previously  aflV-cteil  with  hydntrtbnmis,  and  in 
a  few  genu  valgum  existed.  In  the  rasesof  frequent,  or  habitual,  di^- 
lucaliun  m>me  t^uch  predtsputiing  cause  h  supjNj»«ed  always  to  exist. 

OUTWAED  DISLOCATIONS. 

1.  Complete. 

In  <v)niplet<'  ontwan!  disloraiionw  the  patella  is  displaced  entirely  to 
the  outer  wde  of  the  external  c*undyle,  against  which  it  re»tH  either  by 
its  jKiiiterior,  cartilaginous  surface,  or,  more  rarely,  by  it«  inner  biirder, 
iU  anterior  surface  l»cing  still  ciirected  forward,  or  by  the  inner  [uirt 
(vf  its  anterior  suriaee,  llie  outer  bonier  projecting  forward  and  tlie 
Hulerior  jiurface  hxiking  inwani. 

Acctirding  to  von  Meyer,  and  bis  opinion  is  based  upon  clinical 
()bservations,  as  well  as  ujwn  anatomical  and  experimental  data,  tlic 
jialelhi  ean  n-ach  this  ptwition  either  by  |MiS(^ing  outward  at  or  aUive 
tlie  upper  part  of  the  trm^hlea  in  complete  extension  (»r  hyrM>n>xten^i(m 
of  the  knee,  or  by  pni^iiing  outwani  and  iipirard  over  the  lower  border 
of  the    condvie   while    the    knee   is  flexed  ...    ,,„ 

nearly  to  a  right  angle.  In  the  tbrnier  cat* 
the  dislocation  may  be  ]>rodueed  by  ninf>ridflr 
action,  the  contmclion  of  the  qnadriceps  ex- 
U-nsor.  by  which  the  patella  ia  niiscd  W)  high 
that  its  pa.'^sape  is  no  longer  resisted  by  the 
outer  bonier  of  the  inichlea.  Hy|>erextcnsiou 
of  tlie  kuee  favors  the  disiilaccnient  by  «irrj'- 
ing  the  patella  still  higher  above  the  trwhlea. 
Other  cimditioiiK  that  favor  the  displace- 
ment are  exaggerated  outwani  mtiition  of 
the  Irg  and  iM-nding  iiiwani  of  the  knee. 
A*  iHuftralivc  examples  Meyer  ipiotes  eases 
renrirted  by  Foucjirt  and   Robert.     A  mus- 
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•no; 
culiir  young  man  jumping  down  from  a 
stool  (apparently  backward)  felt  a  sharp 
pain,  an<l  found  he  coidd  no  longer  stand 
on  llie  right  f<>nt  ;  examinatiim  slioweil  an 
outK;i<nl  dislrKration  of  the  piitella.  A 
woman,  carrying  a  heavy  bunlen  n|)stairs, 
felt  a  cilmrp  [>ain  ami  a  cracking  in  the  right 

kms',  and  was  unable  to  walk  ;  the  luitelVa  was  di-^liM-ated  outn-ar^l. 
K\ti-ni:d  vIol*'uei-c;in  pnxluce  the(li>liK-:ition  at  I  hi- same,  upiM-r,  fM<int. 
In  lilhi-r  tiiM-  ihi'  further  displacement  of  the  [Kil<-Iia  (lownwanl 
U{iiin  the  iiuter  .surface  of  the  eoudyle  and  its  Hxaltou  there  are  a'uUiti 
by  the  subHi<(|uent  flexi(m  of  the  knee  whii'h  involuntarily  follows 
npon  iJie  •sensation  of  an  injury  reivived  there. 


CnRi)>U't«i  iIUIiH-Alkm  at  Um 
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In  stitilying  the  manner  in  wliirli  dii^placenipnt  t<H>k  place,  by  vxU 
nal  violence,  ^vliile  the  knee  was  iwrtly  flexed,  v«n  Meyer  fimml  iha 
the  re.-ji.siaiice  nf  the  ligmiientiim  uitelhe  euni^M'lled  the  iHme  tu  nun 
in  a  curve  dnwnwanl  and  imtwanl,  ro  that  it  lotJ^nl  over  the  lowi 
I>art  of  the  condyle,  or  even  in  the  groove  between  it  and  the  tibia,  ai 
tJie  tendon  of  the  quadrioepii  glip|>cd  sidewise  over  the  edgv  tif  tl 
tr«K*hle«,  and  lay  upon  the  outer  surface  of  the  condyle. 

Pathology.     The  puthoh^ry  oi  the  eummoner  forui  hoA  been  htudits) 
only  in  experimentd  iijMin  the  catlaver  ami  in  itpecinieik^  of  old  iini 
dnced  dislocations,  of  which  seven  ctises  have  been  reported.     In  fu 
of  these  seven  cases  the  internal  lateral  ligament  uf  the  |Kitclla 
torn,  and  in  one  the  rent  extended  upwuni  in  the  va.stu.4  intemua; 

than  three  inclict  above  the  |t:itella.     Exjieriment-s  u|>on  the       

iMnitirm  these  facts.     It  may  Ix- adiled  that  in  lliree  cai'f:' of  hm^  •^tal 
in;j  the  bniicR  had  umlei^ono  various  elianp:'!* ;  in  w>me  the  |Kitella 
hy[)ertr<iphi(.il,  in  others  alrophietl ;  in  mime  it  had  lust  jmrt  or  ull 
its  artii'idar  mrtihij^';  in  8onie  the  leg-  was  distinctly  rotated  oiitwai 
presumably  the  n>snlt  of  the  traction    exerted    up<m  it  through  tin- 
ii^^mentinu  patella;. 

The  only  examinations  of  uncomplit^etl  recent  rasas  of  which 
Itave  knowU'dfJ^'  are  one  re|Kirted  by  Amlrews'  and  tme  in  which  I  di 
an  artlinitumy  to  etfcct  reduction.     Andrews':;  specimen  %\us  hIiIaii 
by  ampiitjition,  which  wa^  rendered  net^c^Niry  by  a  conijMiuud  frarial 
of  the   leg.     Thi'  <lisplacement   was  of  llie   rare   form    in    which    tl 
patella  has  under]i;:one  no  deviation  about  its  longitudtnal  axi.i  at 
resta  against  the  external  coniiyle  only  by  its  inner  Uinler  ^Kig.  350). 
The   patient    had    lie*'n    run  tiver   by  a    fn.*igbt   oil 
"The  jmtella  was  found  shovwi  nearly  stmiglit  »i 
\vnnl  with   it:^  inner  edge    resting  firndy  against    ll 
outer  wmdyle,  and  with   itr*  front   and  back    burfan 
presenting  in  a  nearly  normal  rlireciion.  ...   At  ll 
place  where  the   inner  Imnh-r  of  the   [tatella    rv^u 
against  the  femur  the  shell  and  ^fx^tngy  tinatie  of  tl 
condyle  were  crushed  in,  making  an  oval  or  f^iMmi 
KhaiKil  hollow  almut  one  inch  long  and  Hve-eightl 
inch  wiile.     The  sharp  inner  e*lgp  »»f  the  niiiftla  rrsH 
iirniiy  in  this   hollow  and   was^  tbuj*  eflccdmliy  p 
ventetl    fnini   slipping.     The    rest  of   the    |uilclia  was 
stoutly  held   in  poftition,  like  a  tent-|HiIe  or  ilei 
by  tight  hanits  dramng  iu  three  different  dirrclio 
as  folluws:    1.  Uy  a  jxirtion  of  the  vastus  cxterni 
muscle  drawing  the  outer  angle  upward,  inwanl. 
backward.     2.  Ry  a  |Kirl  nf  the   rei'tii!*   fenmris 
represented  in  the  figure.  Iiiit  drawing  upwanl,iiiwi 
3.  By  the  ligamenlum  [utellu*,  drawing  dnwnwmrd 
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of  <IUlocntlon  of 

IttV     fMlirll*      tlllt- 

W*r4. 


and  forward, 
in  won]. 

"  The  vastus  internum  wa«  torn  off.    The  inner  half  i>f  tlie  recCiu 
waa  torn  off  with  the  vastus  intemus,  and  the  lateral  atticlunentii 
tire  capsnlar  ligaments  to  tin*  sides  of  the  patella  wen-  effectually  riui 
away,  but  the  outer  part  of  the  rectus  was  still  attneheil," 

'  Andr«tr» :  Auii&U  of  Aaatomy  and  Burfvt}-,  loKI,  voL  rlL  p.  UN. 
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My  jiaticnt  was  a  well-growD  lad  sixteen  ycurs  ulil  who  fell  while  coast- 
ing on  }«ki$,  his  tlexttl  knee  tttriking  aguinbt  a  mil.  The  [Kitellu  hUykA 
nut  from  liie  side,  att  in  Andrews's  eatie,  hut  the  phjaician  whu  Miu^lit 
10  reduce  it  gave  it  a  half  turn,  ho  that  when  I  saw  him  its  onter  homer 
pnyeeteil  forwanl  well  above  the  level  of  tlie  condyle,  the  knee  lM;ing 
in  .-traight  extensiun.  I  opt'ne<l  the  joint  widely  in  from  and  found 
the  internal  ex|)aDsii>n  widely  torn  and  the  vastus  internum  detached 
fpira  the  |i£itell:i.  Roth  ctindylcs  projected  through  tlie  rent,  and  the  lig- 
amentum  patellar  was  engaged  beneath  and  behind  the  edge  of  the  outer 
windyle,  effectually  preventing  reduction  until  after  it  lia<I  been  prie<l 
out  of  its  position  with  an  elevator.    The  jNiticiit  made  a  g^HMl  rei-overy. 

Synptoiiu.  The  synintoms  are  loss  of  power  to  ntand  up«)n  the  limb 
or  actively  to  move  the  knee,  |)flin,  and  deformity.  The  knee  is  usually 
partly  flexed,  but  occasionally  has  been  found  fully  extended.  Passive 
motion  \^  [lainful,  complete  extension  iisnally  pii^sible,  further  flexion 
rarely  possible. 

The  knee  npiM?ars  broadened  aud  flattened  anteriorly  ;  ihe  normal 
pn)mineuee  of  the  jratella  is  lo^tt,  and  in  its  place  is  a  depre^^^ion  tlintugh 
which  (he  anterior  articular  surface  of  the  condyles  can  be  di.stinetiv 
tnu;e<l  unless  the  swelling  is  ttio  great.  The  |Kitella  can  be  readily  felt 
upon  tlie  outer  aide  of  Uie  condyle,  and  the  tendon  of  the  quadriceps 
and  the  ligamentum  patellie  show  as  tense 
bands  under  the  skin.  Usually  the  patella 
with  its  articular  surface  ag:iinst  the 
outer  surface  of  the  condyle  and  its  inner 
border  directe*!  forward,  but,  as  baa  been 
already  raid,  tt  may  stand  directly  out  from 
the  condyle,  resting  against  it  by  ita  inner 
bonier  only,  or  it  may  \vi  rf)tated  in  the  op- 
posite direction  S4>  that  it.**  outer  iHirder  is 
diret^tly  in  front. 

Treatment.  The  method  of  treatment  tliat 
has  proved  the  must  sut^^essful  is  one  pro- 
posed more  than  a  hundred  years  ago  by 
Valentin,  which  ctmsists  in  full  extension 
of  the  knee  an<l  flexion  of  the  hip  to  relax 
the  quadriceps,  followed  by  direct  pressure 
with  the  hands  upon  the  patella ;  it  may  be 
lieoeasar\'  to  increase  the  laxity  of  the  ten- 
don of  the  quadriceps  by  pressing  the  lower 
port  of  the  muscle  downward  toward  the 
Icnee.  P(>s.«iblv  a  deviit*  which  Diiplay  cm- 
ployed  successfully  tii  a  vertical  dislooition 
might  be  used,  if  pressure  with  tlic  hands 
failed ;  he  inserted  the  point^t  of  a  strong 
double  hook  through  the  skin,  engaged  them  under  the  i-dge  or  tn  the 
anterior  surface  of  the  patella,  ami  drew  tlie  bone  forwanl.  When  the 
ligamentum  {latelhe  is  engaged  behiinl  the  condyle,  as  in  mj  casc» 
redaction  without  arthrotoroy  is  impri^uible. 

Id  cases  that  have  remained  uurcduccil  the  iisefula»»  of  the  limb 
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has  S4itnetiniej*  his'n  well  resU»retl,  tlie  patients  W'li^  at>Ip  to  walk  frpdy. 
ami  tronblcJ  (mly  in  making  complete  extension.  In  ullier  ciisos,  again,' 
the  ilisuhillty  hu»  Wen  ^rcat,  the  knee  I>cing  auff  und  the  jmlieut  able 
to  walk  only  with  crutclie}^.  Oci'a.sionally  tlie  accident  In  lollowed  bv| 
a  luarketl  tendency  to  recurrence  on  flexion  of  the  knee. 


2.  Incomplete. 

The  cases  to  which  T  limit  this  group  are  those  in  which  the  dislo- 
mtiun  taken  place  while  the  knee  U  extended,  and  in  wliicli  the  mlella 
rests  above  and  partly  to  the  outside  of  tlie  outer  part  of  the  femoral 
trochlea,  its  apex  being  prolmbly  atill  on  the  median  side  of  the  cnst. 
It  iR  to  be  remendiered  that  in  most  sysJtematic  descriptions  the  group 
is  made  also  to  include  oase^  of  n)o<lenite  edgewiue  or  vertical  diftplace- 
ment^  those  in  which  the  inner  bonier  of  the  patella  rests  in  the  holluw 
of  the  trochlea  and  the  outer  Iwrder  project*  outward  and  forward; 
but  still  the  majority  of  the  rejHjrted  eases  are  of  the  kind  to  which  I 
have  restricted  the  use  of  the  term.  There  are,  however,  cases  of 
hal}itual  disl'X'jition  in  whicli  the  patella  moves  outward  during  Hexioa 
of  the  knee  and  the  miter  border  tunn  backwani,  which  might  properly 
be  termed  incomplete.  Malgaigne'  rewtrtj*  one  such  in  which  themo-j 
ditton  followed  a  primary  traumatic  dislocation,  and  a  number  liavej 
been  reported  in  which  the  condition  developed  gradually  or  yean 
thought  to  have  existed  at  birth. 

The  causes  are  essentially  the  same  as  those  which  produoe  the  com-j 
plete  outward  dislocations  in  whitjli  the  patctia  escapes  at  or  above  tiwi 
upper  part  of  the  trochlea,  that  is,  mus<Milar  action  and  external  vio-| 
lence  received  while  the  kaee  is  fufly  extended  or  even  hyperextendwl.. 

Von  Meyer  finds  the  explanation  of  the  incompletene^ss  of  the  tils- 
location  in  the  supposition  that  the  lateral  movement  of  the  patella 
takes  place  while  it  is  still  at  a  lower  point  upon  the  femur  thau  it  is 
when  it  undergoes  di-splacement  outward ;  the  outer  mai^n  of  the 
trochlea  engages  in  t\ui  sulcus  at  the  junction  ot  the  patella  and  lig»- 
raentum  pateltic,  and  thus  the  bone  is  prevented  from  being  drawn 
further  outward  by  the  traction  of  the  ilio  tibial  band. 

Direct  exatuiuation  has  Inxin  reported  in  only  one  case,  and  th&t  an 
old  one,  Diday  ;-  the  specimen  came  from  a  man  thirty-four  years  oM;| 
the  deformed  patella  rested  on  the  external  condyle  and  was  prevented 
from  moving  inward  by  a  bony  ridge  which  oecupiol  the  tnK'hlea;  the 
articnlar  surlUoe  exteniled  an  inch  Inglier  u|>on  the  outer  than  npon 
the  inner  condyle.     The  patient  walked  without  rlifficnlty. 

The  limb  is  in  extension,  and  any  attempt  to  flex  is  iMiinfuL  The 
inner  half  of  the  trochlea  can  l>e  distinctly  traced  with  tiie  finger,  an) 
the  iwtella  can  he  recognized  abo%'e  and  to  the  outer  side  of  its  normal 
position,  with  its  anterior  surface  looking  almost  directly  forward,  and 
if  iucline^I  at  all  it  ap|K-ai->i  t<*  he  usually  inclined  outward. 

The  treatment  is  the  same  as  that  of  the  wmiplete  fiirni  :  flexion  "f 
tiic  hip  and  extension  of  the  knee  to  relax  the  quatlriceps,  followo^l  by 
direct  pressure  inward  upon  the  patclb.  lleduction  is  easy  and  some- 
times sfHintancous. 

'  Malguigso :  Luc.  cut.,  p.  912.        >  Oiday :  Bull,  (le  U  SadiU  Aoatomlqa*,  lesS,  p»S>. 


ti<Mie<i  until  MuleaiKiU',  in  ISUti,  gave  a  (les«rijiiion  uf  it.  Sinw  that 
tinii'  a  ci>iisi<l<'Ribk-  niinitxT  of  caat-s  liave  \k^ii  reptirted  ;  without  nmk- 
ing  a  von- thorotigh  soarch  1  foiimJ  alxMit  tliirty,  five  oi*  which  wore 
re(M.rteil  in  the  Nao  Yorh  Mtdiaii  Jtecorti  between  tJie  years  1873  and 
1879,  and  in  this  enumenition  T  have  mit  inehidnl  c:lso8  reiwrtej  as 
imxiniplet^  outward  dislocations,  alt)iough  I  include  sneli  in  the  elasa- 
ilication. 

The  dislocation  is  characterized  Itv  a  displacement  outward  of  the 
itatella  and  its  rotation  u[M>n  its  longitudinal  axii*.  by  which  it.s  inner 
iMrdcr  is  brought  to  rest  at  or  near  the  bottuui  of  the  gniuvG  nf  the 
trochlea^  while  tlie  outer  border  projeets  more  or  le«i  directly  forward 
and  itA  anterior  Hurfare  looks  inwarti ;  it  is  said  by  Panas  that  ita  apex 
is  also  directoii  slightly  l>ack^vard. 

Muscular  action  is  the  nn>st  frequent  cause,  and  tn  some  cases  the 
contraction  of  the  muscle  api>ears  not  to  have  been  forcible,  as  in 
Martin's '  patient,  a  young  girl,  who  caused  the  dislocation  by  moving 
in  lied  ;  in  others  more  force  has  Iweu  exerted,  as  a  Iwiy  in  throwing  a 
anowball,  a  man  in  wre-stling,  another  in  stumbling,  another  in  jump- 
ing. External  violence  is  a  less  freiiueiit  c^u.se  ;  a  bUxv  U[K)U  the  inner 
wige  of  the  (Kitella  by  which  the  lione  is  pushetl  outwani,  lU  innfr 
Uirder  dtprecsed  into  tlie  hollow  of  the  trochlea,  and  its  outer  Iwrder 
nii^cd  bv  the  pa&sage  of  the  bone  along  the  slo[Kr  of  the  external  cou- 
dyle.  The  niode  of  pru<luctiou  by  muscular  action  hti»  not  l>een  made 
clear. 

The  patelhi  may  rest  partly  against  the  projecting  outer  portion  of 
the  inK'hl<"a,  or  it  may  touch  the  femur  only  by  iij*  inner  e*lge  even 
when  iti^  outer  border  still  lies  somewhat  to  the  outer  side  of  a  sagittal 
plane  passing  through  the  inner  one,  and  in  one  case,  IVyen,  quoted 
by  Malgnigne,  tlie  |uitel1a  had  turnoil  more  than  90  degrees,  so  that  it« 
outer  Ixirder  lay  a  little  to  the  inner  side  of  the  inner  l»order.  It« 
fixation  in  this  position  without  hiteral  sujiport  nmst  be  attributed  to 
the  tension  of  the  overlying  soA  ikifIs  and  the  untom  |Kirts  of  the 
capsule,  for  in  one  case  in  which  both  the  tendon  of  the  quadriceps 
nnti  the  ligamcntum  })atellie  were  cut  subcutancoUbly  by  the  sui^eon 
in  the  clTorL  to  retluee,  the  lH>ne  rcniaineil  m*  firmly  fixe«l  as  iM'forc. 

The  knee  is  generally  exteude^l,  but  in  st>nie  cases  it  was  Hexed  half' 
way  to  a  right  angle,  and  is  usually  immovable  Itccauso  of  pain.  The 
deformity  is  characterizttl  by  the  i<Jiari>  prtjjertion  of  the  outer  border 
of  the  patella  in  front,  on  each  side  oi  which  the  skin  is  depn'^se*l  so 
that  the  anterior  and  articular  surfaces  of  the  patella  can  be  felt,  but 
aometinies  the  skin  is  stretched  tightly  toward  each  side. 

The  most  Huoeertsful  In-alini-nt  lias  In'cn  that  rerommendwl  ffir  the 
preceding  fnnns  :  flexion  of  the  hip,  extension  of  the  knee,  and  pressure 
upon  tJie  iMilella,  (he  latter  being  .^i  direclcil  as  to  force  the  projecting 

>  MatUb:  Arch,  g^  d*  UAi.,  1831,  vol.  xxtL  p.  2W. 


sot 
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outer  border  uutward  and  backwartl,  but  this  has  failed  m  several 
in  which  reduction  was  afterwanl  obtaine<I  hy  forced  llexiun  of  the  Irp 
or,  in  one  ease,  by  getting  the  patient  forcibly  to  contract  the  qnadrict^ 
and  then  pressing  uiKtii  the  [mtella  after  it  had  been  thus  firawn  upWMfd. 
Possibly  buplay's  devioe,  above  mentiuned,  of  drawing  the  jiatfila  (bf* 
ward  with  a  !>ti'ong  sharp  hook,  wonld  i>e  of  u^  hv  tlimini-htDg  die 
friction  belM'een  it  an<l  Llie  femur.  Kbcn  Watw>n,  and  otJiers  fiillovuig 
his  example,  succeeded  by  slightly  flexing  the  leg  upon  tlie  thigh  dnriiM^y 
aniBiJtheaia,  pressing  the  patella  moderately  outward,  and  then  itudden^H 
extending  the  leg.  Three  surgeons  have  rasorte<lto  tM!i>tionof  the  l^w 
mcntum  i)aten£e,  and  one  of  ihom  also  In  that  of  the  tendon  of  tl»e 
quadriceps,  but  without  success,  and  in  the  last  one  the  Joint  suppo- 
rateil  and  the  patient  ilied. 

INWABD  DISLOCAi;iOKS. 

These  are  so  similar  to  the  outward  dislocations  in  their  nati 
(muses,  symptoms,  and  treatment  ttiat  a  detailed  description  is 
cssary. 

Complete  Inward. 

This  dislocation  is  denied  bv  several  authors,  the  only  alleged       __ 
being  those  of  PnH?gnat  and  WaUlier,  both  quoted  by  ^'algailJne.  The 
former  was  traumatic  in  origin,  but  when  the  patient  came  uui" 
obdervaliou  the  condition  was  that  of  habitual  dislocation  :  tlie  pati 
a  girl  thineen  and  a  half  years  old,  had  fallen  upon  her  knees 
years  licfore,  and  since  that  time  both  patclltc  hud  ucen  so  freely  raor- 
able  thai  she  sometimes  unmHetl  herself  by  disl<H3iting  and  rrthirin^; 
them  more  than  a  hundretl  times  in  an  hour.      The  right  }iatotla  cimld 
be  more  easily  dislocated  outward,  tlie  left  one  inward ;  but  both,  oottld 
be  dislocate*!  so  completely  inward  that  their  anterior  surfaces  wrrr 
-•exactly  in  contact  when  the  knees  were  brouglit  together.    Tlie  Uen- 
menls  wore  so  relaxed  that  the  legs  (»mhl  not  lie  completely  extenoed 
by  the  contraction  of  the  (inadrice|kH.  _ 

Of  Walther's  case,  notning  is  known  but  a  brief  description 
Latin  of  a  specimen  in  a  museum  at  llerlin.     Malgaigne  thought 
might  be  a  complete  inward  dislocation,  but  admits  that  its  ch 
is  uncertain. 

Incomplete  Inward. 

Of  incomplete  tnwartl  dislocation  only  one  ease  has  been  repitrtrd, ' 
Key' ;  it  also  was  quoted  by  Malgaigne.     The  ^ullcut,  a  girl  iwi 
years  old,  slip{)ed  and  fcJI ;  she  felt  great  pain  in  the  left  knee, 
was  unable  to  walk.     "The  [wtella  vnin  found  resting  on  the  ioi 
condyle,  the  outer  part  of    its  articulating  wirface  In'tng  supi 
obliquely  by  the  projecting  edge  iif  tlie  trochlea  of  the  femur.     Cteni 
pressure  on  the  inner  edge  of  the  patella,  as  the  linili  Lny  on  the 
reduced  it  to  its  natural  fKtsition."     The  joint  sujipurateiJ,  and  ai 
ently  the  patient  dii;;d  or  the  limb  was  amputated.     The  ti^ndon 
vastus  extenius  was  |>artly  torn  through. 

>  Kay :  aaj-'*  Ilwpiul  Beixnts,  1A36,  vol.  t.  p.  000. 
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Inward  Edgewise  or  Vertical  Dislocation. 

Thia  seems  to  be  ucarly  as, frequent  at*  Uit*  corn*>(K>nJing  outward 
form.  I'ussibly  it^  ivlalive  frequency  and  the  rarity  or  ahnenue  «f  the 
cxiniplete  and  incomplete  inwani  forms  are  to  be  explsiintil  by  the 
greater  projection  inward  of  the  internal  condyle,  uud  llic  relative 
i$iu)rtn(;88  ot  iJie  ligamentnm  pntellro,  which  prevents  the  patella  from 
niching  that  side  gf  the  conuylu. 

OOMPLETE  EEVEaaAL. 

Comploto  pcversal,  ihr  mi/«T  border  paseiug  in /rout  to  the  inner  side| 
BO  (hat  tlie  anterior  surface  rantn  ogainflt  the  trochlea  and  the  articular 
surface  in  directed  forward,  hae  been  reported  in  only  two  caites,  which 
are  brietly  r|Uotc»r  by  Mulguigne  as  follows :  **  In  i  752  J.  Sue  saw  a 
dislocation  produtitl  by  muscular  aiHiou  in  which  lie  clearly  recog- 
nizr<l  a  two-thinl.^  rcvcr^ial  of  the  {mtella  from  wilhuut  inward  without 
any  evidence  of  rupture  uf  the  ligaments.  .Sub?«|Uently  Hf'vin  sniiil 
that  he  luid  la'ard  Bruyercs  read  before  the  Aai(U<mle  royal  de  Chir- 
ur^e  llie  details  of  a  total  reversal  nf  the  (latella  np-^ide  down,  alw 
without  rupture  of  the  ligaments;  in  the  blt^T  case  the  t^use  was  a 
blow  received  U|kui  the  inner  part  of  the  knee." 

Complete  reversal,  ihr  inurr  hortlrr  prtMihif/  in  front  to  tlw  outer 
si*le.  Iw!*  Iif<-u  R'|K)rted  in  three  cfl>e?i,  C'ustani,  (pioied  by  Malgnignct 
Wragp,'  and  (iaulke.* 

C'aintara's  patient,  a  girl  seventeen  years  old,  bent  forward  to  lift  a 
book  from  a  table.  re>ting  her  weight  upon  the  extended  right  leg.  and 
pressing  the  outer  l>ordcr  of  the  jiateMa  against  the  edge  vf  a  chair; 
she  siiihlenly  cried  out,  and  Castara,  !4iimroone<l  immediately,  fouml 
the  leg  partly  flexed,  and  could  extend  it  but  very  little.  The  [uitella 
retsted  by  its  outer  bonier  upon  thr  outer  and  upjier  part  of  the  triHrlilt^ 
•)f  liie  femur,  m  hich  it  coverofi  only  over  a  breadth  of  a  rpiarter  uf  an 
inch  ;  its  inner  border  inclined  outwani  and  projected  in  this  direction 
two  nnd  a  half  i-enlimelres,  its  articular  surface  lut^king  fornanl  and 
iiiwanl.  The  tendon  of  the  quadricep*:  and  the  ligHUieutum  {laiellie 
each  formed  a  (piitc  ihick  and  hard  munded  cord  above  and  below. 
The  sui^)n  gra«[«Hl  the  l>imp  with  his  thundis  and  forefingers,  aud  by 
a  simple  movement  of  rotation  fromliehtnd  forward,  and  from  without 
inward.  rostore<l  it  easily  to  its  place. 

Wragg's  {lutienL  was  a  niyro,  who  had  been  stnick  U|>on  the  outer 
side  of  the  right  patella.  Tlie  limb  w:ik  extenilwl  and  ininiovidile. 
The  inner  Iwrtler  ot  the  |iatelln  had  turnt^l  forward  and  oulwanl,  and 
lay  alwul  half  an  inch  to  the  outside  of  the  normal  jMn^iiion  of  the 
onter  Ujnier;  the  outer  border  could  Iw  felt  deep  in  the  tnK-hUra  nbiHit 
half  an  inch  from  its  inner  edge.  The  tendon  of  the  (luadrireiks  and 
the  ligamentum  patelhe  sIkim-ciI  under  the  !>kin  »!<  hani  twisted  cords; 
vcr^'  little  |Hisflive  motion  at  the  knee.     The  <lislocation  was  reduced 

Wiwn-  (^ttmrlMton  Motlfvl  Journal,  Mmj,  lfllM,alMnmet  in  ddumldl'R  JabrbAabar, 
I,  vol.  Id.  j>.  3(». 
>  Oullt* :  DmtMba  Kllnik,  U«3,  ^  108. 


eiifjily  liy  pressing  with  the  thumbs  against  the  projeotinfj  Iwnler, 
with  the  indi^x-  and  lultldle  fingerK  against  the  outer  lK)rdpr  in  the 
oppoBito  direction.  The  reaction  was  sjight,  and  the  patient  mode  a 
gcKtcl  recovery. 

(latilke's  jKitient,  a  girl  seventeen  years  old,  injured  her  knee  in  s 
fall  from  a  hor-«e,  and  war  n4>t  Kcen  by  him  until  ten  days  after  the 
accidents  "The  patella  lay  entirely  upon  the  outer  condyle  of  the 
fciiuir,  and  hud  been  so  turned  uliout  \tn  longitudinal  axis  that  iu  pos- 
terior surfare  looked  forward  and  inwani,  and  the  anterior  suifaee 
backward  and  outwanl."  After  several  failures  he  reduced  by  making 
pressure  against  the  projecting  inner  border  with  one  jaw  of  a  vise, 
such  as  is  u^hI  by  car|>euterd  tu  hold  pieces  of  vfood  tliat  have  been 
freshly  pined  toother,  the  oounter-prt»ssure  being  made  with  the  oth« 
jaw  against  the  intenial  condyle.  The  force  of  the  screw  was  w 
applied  as  to  press  the  inner  border  of  the  (latella  forward  uad  inward, 
while  its  outer  bonier  was  exi>ect<id  tn  move  along  the  outer  slope  of 
the  trochlea.  After  many  efforts,  the  patella  suddenly  moved  wilb  a 
snap,  turned  ahuut  its  lung  axis,  and  fell  back  into  place.  The  patient 
recovered  in  a  fortnight. 


Downward  with  Rotation  Abont  Transrerse  Axis. 

In  this  tlie  patella  is  displaeeil  downward  and  ItMlgetl  between 
femur  and  tibia  with  some  rutution  about  its  transverse  axis  in  oi 
ilirfction  or  the  other.     Eiglit  cases'  have  been  reportcil.     In  all 
(aiH<!  was  external  violence  acting  on  the  knee,  nriibably  while  Bext 
and  in  two  ea.ses  causing  also  a  subluxation  of  the  knee. 

The  slightest  fiirtu  is  represented  hy  Newman's  case.    A  full  upon  th^^ 
knee ;  "  the  lower  harder  of  the   patella  was  wedged  In  between  lh^^| 
]iea<l  of  the  tibia  and  the  condyles  of  the  femur,  .  .  .  and  the  tendn^^ 
of  the  <:|uadrice[>3  extensor  muscle  was  thrown  forward."     The  dislo- 
cation waa  easilv  re^luced.     It  is  the  only  case  <»f  the  kind. 

In  5  cases  (^I^delfart,  Deadnrick,  St-Jimidt,  Rutljerfonl,  Cheesman) 
the  upper  border  waa  turned  backward  into  the  cleft  betwwn  the  femt  " 
attd  tibia  and  the  4{uadHceps  was  torn  away  from  it.     In  all  butoi 
the  positttm  was  determineil  by  inspoetiitn  after  incision ;  in  Deode 
ick'j*  it  was  prol>ably  turnetl  the  same  way.     Peaderiek  reduced 
maiiiimlation  after  many  efforts ;  he  thinks  binding  tissues  were  tui 
in   the  course  of  the  uusuccessful   attempts  and  that  this  made  tl 
reduction  pos3tl>lo   at  last  by  a   manipulation  which  had   previoiij-i 
failed  many  times.     In   most   of  the   others    considerable  foptt* 
needed  to  dislodge  tlie   bone  after  it  had  been  eiptised.     Thiin 
attrihiited  by  some  to  the  tension  of  the  ligamentum  patelbe.  but  I 


pious  ou  the  side  of  the  t-ondyles  waa  at  least  a  contributiog  cause. 


should  think  th.it  engagement  of  the  torn  edge  of  the  lateral  eijia 
pious  ou  the  side  of  the  t-oudvles  w 
these  |iatients  made  gtmd  reeoverv. 

In  2  c'Asos  (Bzuniann,  Kfittner)  the  patella  lay  between  the  out 

'  Ml'l^irnrt,  OtIhUtt  fiir  (Thir,  IR^tft,  p.  Sfl;  REiinuin,   Reit«K»  lum  CllblfttC  fur  (lill 
imt.   Nu.  '>9,  p.  im  ;  Dradrrirk,   AnimH  »r  »un;..  v»1.  xj,   |i.  102;  JVIinnHt,  CllbUlt 
CliLr..  IDOO.  !».  102:1 .   NfWtiiHn  tiiid   KiilhiTTun),  Ijiiin-t,  .Inne  22.  m>l.  ^.  ITftI  :  Kut 
BbStriipi  Kur  klin.  Ditr..  v»l.  xlii.   |t.  nns ;  I'hoistnixii,  AniiRU  of  SurK-.  vol.  xH.  p. 
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condyle  of  the  femur  an<l  tlie  tibia,  ib«  urticular  surface  agaiast  the 
feniiir  in  Sziiiimnn's,  a|j;uiti8t  tiie  tibia  in  Kfitlner'A,  and  the  rjiiudritH-jta 
Wii?  tiffhtly  strvu'hed  across  tJic  outer  side  of  the  condyle,  the  end  of 
the  femur  proji't-tiug  through  a  large  rent  in  the  internal  lulenil  expan- 
sion. TlKrexiernal  lateral  ligament  wa»  torn  in  KtittnerV,  iMith  lateral 
ligaments  in  Sziimann's,  and  the  cnicial  lignments  in  bioth.  In  Kiilt- 
ner\  the  Hkin  wa-s  torn  ami  he  amputalnl.  Sznmann  rtHluetnl  with 
diftinulty  after  having  oneneil  the  joint  and  divide<l  tlie  ligameuluni 
palelUe.  It  seems  probable  tlml  in  both  eases  the  disloeation  was  first 
to  the  outer  t<ide,  while  the  knee  waA  flexetl,  and  that  then  forced 
adiluetion  of  the  leg  tore  the  lateral  and  enirial  li^menls  ami  o|>ened 
ft  gap  into  which  the  ])ntella  was  drawn.  lu  both  eases-  the  violence 
was  gr^-at  and  repeated  ;  in  Szumann'.s  the  leg  was  caught  in  maeliinery, 
lu  Kuttner's  in  a  wagon  wheel.     Bzumann's  made  a  good  recover)'. 


OONOENITAL    DISLOCATIONS. 


Tn  a  numl)er  of  reportwi  eases  tiie  term  ctrngfititfil  has  lieen  used 
although  the  writers  knew  that  the  dislocation  hail  lirsi  u|jpcared  long 
ailtsr  birth  ;  iu  most  of  the  others  it  has  not  been  {>iis»tble  to  a.sccrtiiiD 
witli  certainty  tlie  dat4>  of  the  appearan<.«  of  the  condition,  and  in  many 
the  probability  is  very  great  that  it  had  been  gradually  developed  long 
after  birth.  The  reported  ca.sea  in  wliieh  it  i^  rca»)nably  certain  that 
the  cuntlitiou  existeii  at  birth  are  not  i)umeniu.s,  |>erliaj)s  tirte<>n  or 
twenty,  hut  if  to  tlu»se  are  addeil  the  other  cases  which  several  of  the 
pttticutA  have  said  existed  in  other  members  of  their  families),  the  oum- 
lier  becmroes  eon.-«iderably  increased.  The  principal  paper  upon  the 
subject  is  one  by  Zielewicz. ' ;  Bessel-Hngen '  read  one  before  the  Ber- 
lin .MiHJii^tl  Stxriety,  and  presented  2  cases,  but  the  published  abstract 
is  very  short  Zielewicz's  pa|>er  gives  the  details  ot  13  ea.>*etfj  in  3  of 
which  the  iKttella  was  dislocated  upward  with  elongation  of  it^  liga- 
ment; in  Ine  remaining  10  the  dislocation  was  outward.  The  i-oo- 
gonital  character  of  the  firBt  3  is  uncertain.  Of  the  outwanl  ones  in 
which  tlie  sex  is  noted,  6  were  males,  3  females ;  in  6  Kith  ]«tellffi  were 
dis)iK?ate<I,  and  in  all  the  patients  were  able  to  make  good  use  of  the 
limb. 

Ijiinnelongtie  '  reiM>rt«l  the  case  of  a  boy  twelve  years  o(  age  in  w  lioni 
sinee  birth  the  very  small  patelk  disappeared,  on  semi-flexion  of  the 
joint,  into  the  space  between  the  femur  and  the  tibia  so  tlmt  only  iU 
a|M"X  could  Ih-  felt.  The  ligamentum  patellie  was  only  one  centimeln* 
long,  h  has  been  group-d  witli  tho&e  of  the  prece<ling  section,  but  I 
do  not  think  it  should  Ive  terme<l  a  dislocation. 

Besriel-llagen  points  out  diat  the  ctXM-^  mav  lie  gmupe<!  in  thnv 
eUsses:  1.  The  incompfrie,  iu  which  the  patella  lits  u]MJn  the  outer 
condvle  when  the  knee  is  extended,  and  rptumn  to  its  nomml  pluw 
when  the  knee  is  flexed ;  2,  eotnpid^  in/^rtitittfnt,  in  which  the  dis]>lacc- 

1  ZlelAWlei:  Derlin.  klin.  Woch«nwhrift,  IMS.  vol.  n.  p. «. 
■  BmmJ-IUiimi  :  t>Kitarbe  mod.  Wochnwrbrlft,  IW1,  p.  Vt. 
>  UuMlocign*  1  BoIleUa  lUdical.  IMB.  |>.  m*. 
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ment  occurs  during  (texton  ;  3,  eomttUte  perttutnetitf  in  wliiult  the  4^ 
p]»i^*rnt^nl  in  increased  during  flexion,  and  w  not  overcome  duriif 
vxtfns]nn. 

CasweW^  reported  a  oaAC  of  oon^uital  dislocation  of  tmtli  patelbe  is 
a  man,  forty-Uirce  years  old,  vrho  said  that  five  members  of  Itln  fiunUVf 
in  three  generations,  had  the  same  deformity — his  father,  sster,  no, 
and  nephew.  Dr.  Caswell  examined  the  son  and  coufirmcd  the  Mate* 
meut  to  that  extent. 

Siiiipleiph  '  saw  a  man,  thirty-nine  years  old,  both  of  who«r  ptttelW 
"were  dislocated  outward,  resting  on  tlie  upper  ami  outer  t^urfan 
the  external  condyle  of  tlie  femur."     They  were  of  normal  sixc. 
patient  raid  the  mndition  Iiad  exintiHl  from  birth,  iind  tluit  hts  _ 
faliier,  father,  and  one  of  bis  own  cliildrcn.  four  getii>rutiiitis  It^d 
same  deformity.     The  man  walked  without  difliculty  and  hud 
as  a  soldier  during  the  war. 

An  anonymous  writ<'r*  re|M>rt*'d  a  case  of  congenital  disli»catiiin 
both  patoUie  in  a  girl  whoec  father,  aunt,  and  aunt's  daughter  were] 
the  same  condition. 


HABITUAL   OB   PATHOLOaiCAL   DI8L00ATIONS.* 

A  number  of  varying  conditions  in  the  bonc«  or  ligaments  of 
knit*  may  have  for  o(mMe(]uence  the  frtHjueut,  even  hutntual,  di^hicail 
of  the  jKitella  in  certain  positions  or  muvenientii.  Almu^  witli 
exception,  tliesc  dittlocationn  are  to  the  outer  «de  and  complete.  Ml 
cases  repoitcd  us  congenital  ure  probably  of  this  ohanieter ;  laei 
indeed,  publishe<l  an  eliilH>nite  paper  nn  the  suhjoct  in  which  hecihunwd 
tltat  all  reported  cases  of  congenital  dislocation  were  really  patholog^sl 
ones. 

Among  the  alleged  cauHCs  are  relaxation  of  the  ligamenttt,  ciuvoie 
arthritis  of  difTerent  kinils,  nial  format  ion  h  of  the  knee,  especially 
valgum,  and  injury  of  the  lower  |>art  of  the  vnstus  iut'ernus. 

In  genu  valgum  the  increa.'H-d  abductinn  of  the  leg  u|H>n  the  thi 
pnMluces  a  c»»rrejs|M>nding  exaggeration  of  the  angle  between  the  qwiil- 
rireps  and  the  lignmentum  pntella?  in  con^uenrc  of  which  tlie  coo* 
traction  of  the  muscle  constantly  tends  to  dmw  the  {lutclla  uutvsrd, 
and  if  the  |iatella  passes  to  the  outer  side  of  the  outer  condyle  the 
muscle  then  aids  still  further  to  nbdnct  the  leg  and  increase  ita  devia- 
tion. Indeed,  in  siinie  of  the  re|>ortcd  ttises  it  lias  remained  in  donbt 
whether  the  alHluclion  of  the  leg  prcecded  or  was  itself  the  cooae- 
(jiience  of  the  dislocation  of  the  patella. 

Ckindamin*  reported  a  case  in  which  persistent  outwanl  di?pl 
took  place  gradually  in  consequence  of  operative  division  of  the  loi 
portion  of  the  vastus  inteniiis  in  the  treatment  of  an  o?teoroyelii 
abscess. 

■  (^well :  Aauiricaa  Journal  o(  tlio  Uuliml  ScicacM,  Juljr,  IMS. 

■  Shs|)lpigb  :  Boautm  Uedicftl  mad  Sarficft]  Juurnal,  ItlSl.  rol.  ev.  p.  9GBL 

*  NuM-  V.irk  Modioal  Jounml,  18S5,  rol.  xlh.  u.  :». 

*  Kiir  It  fuh  disrtivioD,  8S  ciiiWd,  m*  Dell»  V«d(iv»,  ArrJi.  dv  Ottufwdia,  II 
>  iwint^.r'"' -  Arvh.  fftr  klin.  CUrargic;  1808,  vol  riil.  p.  I. 

*  OmilMaiti :  I^oii  MM.,  September  m,  1888. 


The  petelln  h  hnbitimlly  very  movable,  and  the  dulocation  take^i 
place  »ir  is  iuurciiscd  during  dcxion  of  the  knw  ami  is  iTd«ne<l  or 
dimtni-shed  during  cxU-iuion.  The  tunutlous  uf  the  liaih  are  more  or 
\et»  interfered  witli,  nnraplete  voluntary  exteni^ion  being  diflicuU  ur 
impossible.  The  femur  tends  to  rotate  inwanl,  and  the  leg  nutward 
and  to  bi'cume  abducted. 

Prttel '  saw  a  Ikiv  fifteen  years  oM  with  hip  disease  and  on  acquired 
genu  recurvatuui  whi>s(>  patella  diitup|H'anH)  on  ttemi-Hexiou  as  in  Ltiu- 
nelongue's  caae  qur>te<J  in  the  prewnling  section.  The  lignnieutum 
patella  vra»  very  lihort.  Its  rignt  to  be  deemed  a  di»]i>cation  in  open 
to  the  same  ol>jection. 

A  case  which  resembles  Pui^nat's  nf  eomplete  inwanl  diitloration 
ia  iht  facility  with  whirli  the  patient  ih>u]iI  rapidly  prmbk-u  and  rL-iluce 
litbe  dislocation  by  muscular  aetion  is  reporlcil  by  Albert ;'  the  patient 
Knw  a  boy,  sixteen  years  uld,  with  genu  valgum  ou  the  uffeeted  side. 
When  the  knee  was  held  at  an  angle  of  160  degrees  he  couhl  repeat 
the  proiluction  and  reduction  with  great  rapidity  and  case.  Flexion 
at  150  degrees  was  the  limit  at  which  voluntary  re<luetion  could  be 
made  ;  voluntan'  dislucation  was  poiSHihle  even  when  flexiuu  wa*i  tarried 
lu  90  tlegrees. 

The  treatment  consists  in  the  wejiring  of  a  knec-nip  de^ignetl  lu 
uppone  ti>e  displacement  during  flexion  or  to  reAtrict  tlie  flexion  ti>  tlie 
range  beyond  which  the  displacement  took  place. 

Roux'  relieved  a  case  of  liabitual  <lislucatioii  ouLwanI  following 
rupture  nf  tbe  a)>oueur<iMi8  on  tlie  inner  side  by  dividing  the  vnstUH 
extemus,  suturing  the  rent  un  the  inner  side,  and  dinpluciiig  the  inser- 
tion of  the  ligamcntum  jtatclla;  u[M)n  the  tibia  ludf  au  inch  inwanl. 
Bradford*  did  the  aauie  with  nuccejw. 

Another  French  surgeon  (I  have  mislaid  the  reference)  relieved  the 
condition  by  narrowing  the  internal  lateral  exj)an»>iou  by  me:ini*  of 
three  silk  sutures  so  place^l  as  to  make  a  Iniigituilinal  tuck  in  it ;  others 
have  exci5ed  a  piece  and  closed  the  opening  with  sutures. 

Schauz*  placed  five  stout  silk  ."utures  between  the  mesial  iKinlcr  nf 
tlie  jHitella  and  the  internal  cimdyle,  on  tying  which  the  capsule  Iblded 
into  a  sausagi^like  roll. 

Hihiebrand*  trratetl  a  case  by  an  osteotomy  of  the  femur,  giving 
tlie  knee  the  varus  pt>!fitiou. 

t  l\>t«l:  PrcM  KM.,  18».  p.  140. 

■  Albert:  rhinitxiiv  vn).  W.  p.  SRS.  ■  Rnnx  :  R^v  Ar  Ckir.,  Aufut,  IS6S. 

*  Bndfnrd  :  DoMUin  Medical  mai  9nr|tl<«l  JiumMl,  Pdjruary  SO,  IMia 

*  HrtiKUK:  Zpitttrhrift  ftirOrthtrp.  Clilr..  to).  viL 

*  HiM»l>nuiil  ;  Areb.  fur  Iclin.  Chir,  vol,  Ixri.  p.  3110. 


CHAPTER  LVI. 

DI8I.OCATIONS    OF  THE   FIBULA. 

Of  the  Upper  End— Of  the  Lower  End— Spoalaueotu  or  Patliologtcal. 

The  fibula  may  1w  dislocated  at  itn  iip]>or  or  at  iti«  lower  end, 
as  the  result  of  ext<?rnal  violence,  or  of  mugcular  action,  or  uf  iumxji 
growth  of  tlie  tibia  and  fibula. 


DISLOCATIONS  OF  THE  UFPEE  END. 

Of  these  there  are  now  about  twenty-five  reported  cafic«.'     lo 
majority  the  displacement  was  outward  and  fnn\iird,  iii  othcn*  liack- 
ward,  and  in  a  few  upward.     It  is  to  l>e  reniembi-ro*!  that,  a-*  the  h 
of  the  fibula  \»  situated  behind  the  mo8t  cxtcnial  |urt  of  the  tibia,; 
dislocation  forward  must  also  be  outward. 

Of  cases  complicated  by  fracture  of  either  the  tibia  or  fibnlaj 
both  bunos,  quite  a  number  have  been  reported.  Of  those  tu  wh 
tlie  dislucatiun  is  prtHlui'ed  by  the  overriding  of  the  fnigmenta 
whioh  the  head  of  the  fibula  is  fopcwl  upwanl,  it  Ih  only  nccnaaory 
say  that,  although  tlie  reported  dinplaocment  Iiob  been  ver\-  great 
some  ca^et!,  it  doetJ  not  ap|>ear  seriouiilv  tn  have  nfrccti<d  the  tivatmrnt 
of  the  fmoture,  and  in  most  cases  reduction  wiw  easy.  In  some,  in 
which  the  fracture  united  with  ahortcntng,  there  remaine<l  a  pcnnaiiCBl 
diitplacement  of  the  head  of  the  fibula  upwanl.  The  dlshKatioD  t* 
not  ulwavH  upward,  but  i8  sometimi>fl  forward,  and  Kometimt^  tlie  faecKl 
haa  been  freely  movable  backward  and  forward. 

1.  Forward. 

The  cause  ha8  been  a  fall  with  the  leg  bent  under  the  body  or  a  mn^ 
cular  effort  nithout  a  fall,  and  there  is  reason  to  think  that  the  forc-il 
depression  and  inversion  of  the  front  of  the  foot  may  be  a  factoi 
the   proiluction ;    thus,   Siivonmin'8    patient   caught   her   hc<cl    v) 
de**ending  a  stairaise  and  the  foot  was  fihaqily  deiirp**«l  and  tai 
inward,  and  in  my  two  mtients,  one  of  whom  had  not  fallen, 
nicnt  of  tlip  foot  in  the  ilinfction  mentioned  caused  paiin  at  tber 
the  dislocation  after  reduction.     Tillaux,  alao,  observed  a  case 
ta^fiA  ai»ociated  with  fracture  of  the  lower  end  of  the  tibia  (p.  388^ 

The  head  of  the  fibula  can  Im>  seen  and  felt  in  front  and  ontade 
ita  normal  position,  and  the  tendon  of  the  bi<vpfl  fIiows  plainly  In 
unusual  curve.     Tlie  {tatient  is  ui^ually  unable  to  walk  becau.<4c  of  |niii7 
but  can  move  the  knee  (piite  freely. 

*  In  Addition  to  th«  blblloftnpby  iiIroD  in  the  flnt  rditlvn.  w<c  Hinrhtnic,  At^  Ar 
klin.  Chir..  1888.  vol.  xxxrll.  p.  IW;  L^^ett.  L*ne»t,  JAuth  31.  IHW:  ud  SUMMM.; 
Yurii  Metlii»l  JinirnAl,  kUj  2&,  Iti^,  uid  FebnukirO,  l&R 
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Re4liK>tion  has  usually  been  easy  by  direct  pressure  while  the  knee 
was  jkartly  flexe*! ;  in  Savournin's  ca-se  while  the  knee  wus  extended 
and  the  fout  iu  dorsal  flexion.  I  was  ubiigcd  to  resort  to  arthrotniny 
iu  one  case,  Leggett  refers  to  an  unreported  case  in  whirh  nihiction 
failed,  two  attempts  having  been  made  under  anipstlieiiia.  The  oh<<taelc 
in  my  case  appearetl  to  l>e  a  stnmg  fibrous  hand  extending  from  the 
head  of  the  tibula  to  tiie  front  of  the  tibia ;  after  ito  division  reduction 
waseesjr. 

2.  Backward. 

In  at  least  one  of  these,  Dubreuil,  the  cause  clearly  seems  to  have 
been  forcible  contniction  of  the  bicc-ps  ;  iu  the  others  the  |Nitient»  fell, 
and  the  cause  niav  liave  been  a  twi.^t  of  the  leg  whicJi  ruptured  the 
tibio-fibtJar  attaclinients  by  the  pull  of  the  external  lateral  ligament 
of  the  knee,  the  biceps  then  acting  to  displace  the  bone  backward. 

In  two  cases  the  foot  w.i8  slightly  everted,  and  in  one  of  them  there 
was  a  sensation  of  cold  and  numbness  along  the  p'roneal  rt>giuu  of  the 
leg;  io  one  the  tendon  of  the  biceps  was  tense.  The  displaeenicnt  is 
dcjtcribetl  as  bat^kward  in  all,  and  its  extent  an  one  inch  in  Dubi-euil's. 

Bcdoction  was  eftected  without  much  difficulty  in  three  by  direct 
preasure  U|Kin  the  head  of  the  tibnUi  while  the  knee  \va^  flexed.  In 
Dubreuil's  the  diBplacemeut  reciirreil  on  tlie  fullowing  day,  and  was 
then  less  ea.'iily  re<hice<l ;  a  knee-r-jip  of  leather  wa*  then  worn  for 
twelve  days,  and  the  patient  was  then  able  to  walk  with  a  cune,  but 
for  some  time  the  Xvg  had  a  tendency  to  bend  outwanl ;  ultimately 
reoovery  was  mmnlete,  as  it  was  also  in  the  other  two  cases. 

Erichsea  ami  Oldrigfat  did  not  see  their  patients  until  some  time 
afler  (he  arcick'iit;  in  the  former's  the  dispbitx'ment  was  perniani>nt 
and  the  "limb  ws\n  soraewluit  weakent^l,  so  that  the  patient  I'ould  not 
jump,  but  otherwise  he  suffered  no  inconvenience."  In  01drighl*fl 
the  displacement  could  be  easily  rtilueed,  hut  it  immediately  recurred ; 
local  pressure  and  immobilization  of  the  knee  failed  to  cure.  Possibly 
retention  by  a  strip  of  adhesive  plaster  placed  round  the  upper  partuf 
tl»e  leg  would  l>e  effective. 

3.  Upward.' 

Of  this  form  there  are  only  three  rctMirted  cases,  Bityer,  Stoll,  and 
Stirltpts,  and  the  acc<nmt  of  the  latter  is  too  incomplete  to  Iw  of  any 
use  or  even  to  establish  the  accuracy  of  the  diagnosis. 

Boyer's  patient  appears  to  have  received  a  dislocation  outward  nf 
the  foot  or  a  Pott's  fracture  of  the  ankle  in  which  the  Kbula,  instea<l 
of  breaking,  had  been  pushed  Imdily  npwanl ;  the  extent  nf  the  dis- 
placement is  not  t<tat«d ;  the  restoration  of  the  foiH  toils  pluce  cor- 
rected the  up)M>r  dislocation  also,  and  the  iiaticnt  recovered. 

In  Stoll's  case  the  head  of  the  fihufa  is  described  as  standing 
"  notably  higher  than  nornml  on  the  outer  surface  of  the  tibia,  and 
forming  there  an  immovable,  firm,  sharply  projecting  tumor,  very 
painful  on  pressure."  He  quotes  Dubreuil's  case  as  identical,  and 
attributes  the  displacement  to  the  forcible  contraetiun  of  tlic  biceps, 
and,  therefore,  it  seems  possible  tlint  the  dislocation  may  l>eloi^  among 

I  Thb  U  wnetiDM  «Ufld  "  total "  dUloMtlmi,  beaitiM  thn  lower  end  bIm  li  dliplMML 


the  bocVward  ones.  The  patient  w&a  a  circtit^ridcr  and  received  thi' 
injury  in  juuiping  from  his  horse,  alighting  uiKin  hh  toes.  The  «il« 
was  I'verte*!,  the  toes  abducted ;  tlic  inner  side  of  tlie  aukle  swullm 
aud  tender;  passive  motion  of  the  knee  iind  ankle  very  painful ;  numb- 
ness of  the  outer  side  of  tlie  leg.  No  fracture  could  be  fouud.  R 
duction  was  mode  by  forcible  traction  on  the  foot,  the  knee  beiog 
flexed  at  a  right  angle,  and  was  accompanied  by  a  snapping  sound. 


DIBLOOATIONS  OF  THE  LOWER  END. 
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Of  this  the  only  two  Pccordc<l  cases,  excluding,  of  oourse,  the  innti-^j 
monible  oues  In  wliich  diastasis  of  this  joint  has  formed  oue  of  the  l»don|^| 
of  Pott's  fracture  at  the  ankle  and  the  few  cases  in  which  the  sanie^^ 
diastasis  has  been  part  of  inward  or  outward  dislocation  of  the  fool, 
are  one  obw-rved  by  Ni5laton  in  tlte  service  of  (Jertly  and  one  in  (I 
service  of  Tillaux  reported  by  Dimand.'  (Jerdy's  patient  catne  to  tl 
hospiud  thirty-nine  daypi  after  the  accident.  The  wheel  of  a  wage 
had  passed  across  the  lower  end  of  his  leg  and  had  forci'd  the  external 
niallcolus  so  far  iMckward  that  it  was  almost  in  contact  with  the  out 
border  of  the  tendo  Aehillis  ;  the  outer  surface  of  the  astmgnlus  could 
be  ft?U  througli  almost  its  entire  extent.  The  patient  walked  fairlr 
well,  and  GenJy  thought  no  attempt  to  reduce  t^honld  \xi  made. 

Ill  Tillaux's  eiLse  the  [mtient  in  stej)ping  from  an  umnibu:<<  catig^ 
his  foot  and  fell  forward.  The  foot  was  cvertetl,  there  was  a  larve 
ecchymusis  on  the  inner  side  of  the  leg  aud  foot,  and  another  on  llie 
outer  side;  the  ankle  was  swollen  an<l  teniler,  especially  on  the  iamf' 
side;  no  fracture  conid  be  found.  The  lower  end  of  the  fibula  wsa 
freely  movable  forward  and  backward  with  cartilaginous  crepitus 
and  cunltl  Ik>  dniwn  outward  so  far  that  the  end  of  tlie  finger  could  U 
inserted  l>ctwecn  it  and  the  astnigulus.  The  patient  made  a  good 
recovery. 

I  have  seen  one  ca.se  of  dislocation  backwanl  from  the  tibia,  possibly 
with  preservation  of  the  relations  with  the  calcaueimi.  The  patient, 
a  lad  of  seventeen,  was  a<lmitted  to  the  House  of  Relief,  July  I 
1889,  having  licen  injured  in  tlie  loft  ankle  while  wrestling.  TI 
foot  was  alxlucled,  its  inner  side  ntvrmal  and  juiinless  ;  the  lower  [lart 
of  the  fibula  was  prominent,  the  region  swollen  and  tender.  A  care- 
ful examination  was  made  under  ether.and  theabovediagnosis  reachcil 
On  addiiclion  of  tlie  front  of  tlic  foot  tlic  bone  rcturue<l  to  its  yhrt 
with  an  audible  snap.  Tlie  dislocation  was  then  reproduced  by  aUiuiv 
tion  of  the  foot,  and  again  reduced  by  addnction. 


SPONTANEOUS  OB  FATEOLOOIOAL  DISLOCATIONS. 

These  have  been  reported  as  occurring  at  the  upper  end  in  oon«-j 
quence  of  inHammation  of  the  joint,  of  rhachitic  changes  in  the  bon* 
and  of  exaggerated  growth  of  the  tibia  following  necrosis.  In  tlv 
siiine  group  may  be  chisscnl  a  dislocation  outward  reported  by  Bryant, 
which  was  due  to  arrest  of  the  growth  of  tl»e  tibia. 

>  Duti&rid :  Th^  du  Pftriii,  IHTS,  No.  317. 
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Malgaigne,  after  quotang  a  general  description  given  by  Cooper, 
according  to  which  chronic  hydrarthrosis  leads  to  the  easy  displace- 
ment of  the  head  of  the  fibula  and  to  much  weakness  and  fatigue  in 
walking,  describes  a  case  under  his  own  care  in  which  this  laxity  of 
the  joint  existed ;  in  certain  movements  of  the  knee  the  fibula  was  dis- 
placed backward,  returning  almost  at  once  to  its  place  with  a  cracking 
sound ;  the  condition  followed  an  arthritis  which  had  produced  a  sim- 
ilar relaxation  of  the  knee.  In  a  case  of  rhachitic  curvature  of  the 
1^  in  an  infant  Malgaigne  thought  be  could  rec(^ize  the  head  of  the 
fibula  displaced  upward  almost  to  the  level  of  the  articular  surface  of 
the  tibia,  and  on  examining  the  rhachitic  skeletons  preserved  in  the 
Mus^  Dupuytren  he  found  several  examples ;  the  displacement  was 
upward  and  outward  at  the  upper  end,  the  lower  end  preserving  its 
normal  relations. 

Dislocation  downward  of  the  upper  end  due  to  elongation  of  the 
tibia  following  necrosis  was  described  by  Parise  (quoted  by  Malgaigne), 
who  reported  three  cases.  In  one  of  them  the  elongation  was  three 
centimetres  on  the  inner  side  of  the  tibia,  one  and  a  half  centimetres 
on  the  outer.  Malgaigne  subsequently  saw  and  reported  a  fourth 
case.    The  conditions  did  not  affect  the  functions  of  tne  limb. 


CHAPTER  LVIL 

DISLOCATIONS  AT  OB  NEAR  THE  ANKLE. 

Diilocationtt  of  (lie  Foot  (Tibio- tarsal )^Subii«trugidoid — Total    DuIocatioD  of 
the  Astragalus — Mediu-laraal — Congeait&L 

Anatomy. 

Thk   principnl   movements   of  the   foot   are   that  of  flexion  andl 
cxtcni>ioii,  or  aorsal  and  plantar  flexion,  which  takes  place  in  tbe 
joint  furineil  by  the  astragalus  and  the  tibiii  and  tlbtila,  and  thai  of 
adilnrtinn  and  alnluetion  cunibined,  re>pet!tivily,  with  inversion  and 
evereion  of  the  sole,  which  takes  place  in  the  joint*  between  the  a-strag- 
alus  on  one  side,  and  the  calcaueuni  and  seaphoid  on  the  other,  anJ  is  ^i 
aideil  by  t<light  motion  between  the  eahmneuni  and  cuboid.     The  axia^^^ 
of  the  first  joint,  the  ankle,  is  horizontal  and  nearly  transverse,  ita^^ 
inner  end  inclining  forward  ;  that  of  the  other  runs  obli(|nety  from  a 
|ioint  near  the  inner  tuberosity  of  the  eaKnneuni  upward  and  forward 
to  a  point  on  the  npiHT  surface  of  the  neck  of  tlie  ai^tragalns. 

Tiie  astragalus  articulates  above  with  tJie  under  surface  of  the  tibia, 
and  on  the  siilcs  with  the  malleoli,  between  which  it  is  so  siinglv  plaanl 
tlmt  no  lateral  motion  ia  |K)s»iible.  On  each  aide  the  lateral  ligament 
pajjses  to  the  astragalus  and  palcanciim  from  the  malleolus,  and  the 
lower  ends  of  the  tibia  and  lihula  are  bound  together  by  ligamenta  in 
front  and  behind.  The  range  of  donail  and  plantar  flexion  is  nearly  JWl 
degrees,  and  as  the  artieidar  surface  of  the  astragalus  is  somewhat  nar- 
rower behind  than  iu  fivnt  some  lateral  motion  of  the  joint  is  possible 
in  full  plantar  flexion. 

The  rounded  head  of  the  astragalus  articulates  with  the  posterior 
concave  surface  of  the  scaphoid,  the  inferior  calcaneo-?K'aplioid  liga- 
ment, and  slightly  with  the  anterior  end  of  the  caleiineun).  <3n  tha 
un<ler  Hurfac4!  of  the  astnigalus  are  tw()  articular  faceb*  cor  responding 
to  two  on  the  upper  surface  of  the  calea.nenm,  and  between  tlieni  is  tlw 
strong  interosse<ms  ligament  which  fills  the  canal  formed  by  a  groove 
on  ejich  bone  sefuirating  its  two  articular  surface.^,  and  binds  the  Ixwes 
firmly  together.  The  maximunt  range  of  motion  in  these  joints  i* 
about  40  degrees,  and  is  limited  partly  by  bony  contact  and  i»artly  by 
the  ligaments. 

In  this  cliapter  I  shall  dewcrilM'  four  different  dislocations  :  those  of 
the  foot,  those  of  the  astragalus,  the  subastragaloid,  and  the  niedifv- 
tarsal  dislocations;  under  the  first  term  arc  included  tho.se  in  which 
the  astragalus,  while  niatutaining  its  relations  with  the  other  Inmea  of 
the  foot,  is  displaced  from  the  bones  of  the  leg;  tmder  the  second^ 
those  in  which  it  is  also  displaced  from  the  calcaueum  and  scaphoid; 
under  the  third,  those  in  which  the  astragaliw  remains  in  the  tibio- 
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fibular  mortise  aiid  i?  separatetl  from  the  calcaneum  and  scaphoid ;  and 
under  the  fimrth,  those  in  whirh  tho  st-aphnid  and  cuboid  are  together 
dislocated  from  the  astragalus  and  c-alcancum. 

DISLOCATIONS  OF  TH£  FOOT.     TIBIO-TABSAL  DISLOCATIONS. 

The  displaeemcntA  of  the  astragalus  and  the  foot  are  80  complex 
that  the  nomenclature  of  the  various  diittlocations  presents  serions  difli- 
eiilties,  and  the  confusion  has  been  increased  by  the  varyingtr  pntrtt<r(» 
of  different  writera,  some  of  wliom  treat  the  tibia  as  the  di!*l«M:^io<l  lx>ne 
and  apply  the  terms  indicative  of  direction  to  it,  while  others  consider 
the  foot  as  the  dislocate*!  (wrtion.  I  shall  here  follow  the  latter  prac- 
tice, and  tihall  use  in  the  classification  only  four  main  termfl,  diidncn- 
tions  fnnrfirdj  bachpord,  oiUtrtird,  ami  hvrard,  disregarding  for  the 
moment  the  many  deviations  in  the  direction  of  the  toes  and  of  the 
sole  which  are  seen  in  ciinjunctiou  with  the  prinrifial  dislocations.  (The 
latter  two  are  sometimes  subdivide*!  into  tour:  /inrntttion,  tnipinatioH, 
inversioriy  and  orrMon  ,•  for  the  latter  two  names  mtduetiim  and  oMwy 
tioH  seem  preferable.)  Of  these  four  the  first  two  are  puredishx-ationii; 
In  the  latter  two  are  fn^piently  placed  caM>R  in  which  tho  di»«placement 
w  a^sociaUtl  with  fractAire  of  one  or  both  bone*>  of  the  lej;.  and  of 
which  the  more  common  forms  have  been  elsewhere  dih*cril>eii  among 
fractures  at  the  ankle.  ]t  must  be  freely  conce<Ied  that  the  claj^^^ilica- 
tion,  especially  in  respect  of  the  laj*t  two  groups,  is  arbitrary  and  open 
to  serious  criticism,  but  so  are  all  others  that  nave  been  proposetl,  and 
it  is  believed  that  this  one  has  a.  sound  clinical  basts  In  so  far  tliat  the 
terms  outward  and  inwani  corn-spond  to  displacement  outwanl,  or 
cversion,  or  to  tlisiilafement  inward,  or  inversion  of  the  foot,  the  svmp- 
toniM  which  wuuhl  at  once  attract  the  attention  of  the  surgeon,  ainf  that 
its  {livisions  coincide  al»t  with  thow*  of  thr  miKli's  of  production.  A 
fifth  group,  dislocation  uytoard,  between  tbe  separated  tibia  and  fibula, 
may  be  adde<l. 

Two  striking  varieties,  in  which  the  toes  are  turned  directly  inward 
or  outward,  will  Im-  mentioned  nndur  inward  and  outwani  dislocations 
r(*pvtively.  The  latter  has  been  classifitHl  by  some  as  a  »<epttrate 
form,  imdcr  the  title  of  dislocation  of  the  foot  by  rotation  outward. 

The  meclmnism  of  the  joint  and  the  motle  of  production  of  the  dis- 
locitions  have  been  experimentally  studie*!  by  many  surgeons  ami 
anatomists,  of  whom  I  shall  here  name  only  one,  Honigschmied,' 
whose  expcTinicnts  were  exceptionally  nunierons  and  whosi-  article  is 
very  full.  Wen<lel '«>llectt!d  lOH  cases  uncomplicated  by  fniclure  re- 
poTted  before  1898. 

1.  Dislocations  Backward. 

(Syn.  Dislocations  of  tlie  lower  end  of  the  tibia  forward  ;  sec  alflo 
Fractures  at  llie  Ankle.) 

In  these  dislocations  the  astragalus,  and  with  it  the  foot,  is  displaced 
backward  to  a  variable  distance,  with  rupture  of  the  lateral  ligamenlA 

■  Binincbintsd:  Dratachv  Z«tlw1iHri  rOr  rhir..l977,  toI.  TilLpiSSB. 
s  WowUl :  B»ltric«  mr  kliu.  Cbir.,  toL  xxi.  p.t83. 
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and  sometimes  of  other  parts  of  tho  capaulc,  and  sometimes  with  fruv 
ture  of  one  or  botti  malleoli  or  of  toe  pofiterior  edge  of  Lbe  lowtr 
articular  siirfara;  of  the  tibia. 

The  cause  ia  usually  extreme  plantar  flexion  of  the  fintt,  in  whi< 
the  posterior  border  of  the  end  of  the  tibia  comes  into  conliK*t  witii  tl 
[wsterior  lip  of  the  a^tragaluH  (Henke '),  hy  which  a  new  ctnlie 
motion  is  ei^tablished  b^jhiud  the  Hue  uf  tlic  malleoli ;  the  continuatiaa 
of  the  movement  riiptun'-R  the  lateml  and  the  anterior  Iiptmt*nt(t^  ai 
the  bones  bein?  tlius  freed  slip  pa«t  each  other.     The  rupture  of  tl 
ligaments  is  the  first  step,  und  the  fixatioii  of  the  ustmgulut;  lx>li 
the  tibia  takes  place  by  correction  of  the  plantar  flexion,     (\immoalr 
(he  injurb'  is  pr(nlue€<l  by  a  fall  backwfinl  while  the  font  is  fix^l.     I| 
an  incomplete  dislocation  reported  by  Sanson  (ouoted  by  Albert)  tl 
patient's  leg  was  bent  under  him  in  a  fall  in  such  a  way  that  tlie  d«ir- 
siim  of  the  foot  and  the  frout  of  the  leg  n^te<l  on  the  j;nnmd,  and 
buttocks  resteil  on  the  heel ;  in  this  cose  the  meohani<>ni  uppeara  to  hai 
been  pure  exn^^rated  pbnitar  flexion.    Kxauiplesuf  pure  primary*  dii 
location  are  ntrc ;  but  partial,  and  jHrhaiis  oomplete,  (lislocations  o<*rui 
ring  as  a  secondan.'  result  of  rupture  of  tlie  lateral  ligaments  or  fracTiu 
ot'  the  fibula  and  internal  malleolus,  as  in  fmrtun.'  by  eversion  at 
uiikle,  are  frequent,  and  alwavs  neeil  to  l>e  giianled  against  in  the  tn-at- 
ment  of  this  last-nanie<l  injury;  they  ar*»  produced  either  by  the  fiillii 
backwardof  the  insufBcicntly  supported  foot,  as  the  (latientlios  upon 
back,  or  by  eipntraction  of  the  flexor  miiselej*,  and  occflnionally  aut 
taneous  division  of  the  temlo  Achillis  has  been  resorted  to  to  ovf 
or  prevent  it.     Wendel  collectwl  26  uncomplicated  cases,  of  which  6 
were  compound. 

HonigschmictI  produL-ed  the  dislocation  twenty  times  ami  found  the 
results  quite  constant ;  in  1-1  tlie  internal  lateral  and  the  anterior  braneh 
of  the  external  lateral  ligament  were  the  first  to  yield,  being  torn  away 
from  their  insertions,  then  the  miildle  und  posterior  bmnchca 
external  lateral  ligament  yieldwi,  ami  the  fo<it  was  thus  cora) 
freed.     The  ligaments  were  torn  nway,  and  oceasionally  small 
of  bone  came  auay  with  them.     In  5  expcriinente  on  the  bodiei 
elderly  people,  lK)th  malleoli  were  broken  otl*  in  3,  and  the  externsl 
malleolus  in  2.     The  internal  malleolus  broke  at  its  base,  and  the  lin^H 
of  fracture  ran  dowuwanl  and  backward  ;  that  of  the  extcrual  mal^l 
leolus  ran  upwnnl  and  luirkward,  beginning  just  above  the  insertinn 
of  the  anterior  branch  of  the  lateral  ligament. 

Clinically  and  post  mortem  the  same  lesions  have  l>een  found ;  frac- 
ture of  the  external  malleolus  in  common,  that  of  the  internal  nulleoInB 
and  of  the  posterior  articular  border  of  the  tibia  is  orcasinnally  snn. 

The  foot  appears  shortened  in  front,  and  the  heel  lengthened,  to  an 
extent  that  varies  with  the  degree  4if  the  displacfment,  the  raaximnm 
being  about  an  inch  ;  the  lower  end  of  the  tibia  projects  more  or  lr» 
markedly  in  front  and  sometimes  is  expoMHl  by  rupture  of  the  skin^^ 
the  extensor  tendons  may  be  felt  as  ten^e  cords  crossing  lo  the  don>ui^H 
of  the  foot,  and  the  tendo  Achillis  curves  backward  to  the  heel  leaving 
on  each  side  a  well-marked  depression  between  itself  and  the  roaJJeolua. 

1  Haoke:  Zeilachrift  fTir  rat.  Mcd.jaEe,  Sd  wr..  Tol.  ti.  p.  tTT. 
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Tht?  low  may  l>e  a  liille  depressed,  ami  perhaps  alHlucted  or  afl<ltict«l. 
If  the  fibula  is  limken  its  mallfMsItis  aoconipanies  the  foot  in  its  dis- 
placement tackward. 

Reduction,  with  the  excopiioo  of  Cooper's  first  case,  in  which  he 
appears  nut  to  have  made  tlic  diu^iiusts  ut  the  time,  ha^  alwnv"  Imtii 
caaily  obtained  hv  preHsinu;  the  ftiot  fonvanl  and  the  lower  emi  of  ihe 
leg  biickivun.1.  and  the  limb  should  iheD  l>e  inimnhili^tefl,  prefembly  in 
a  posterior  moulded  splint  ho  ain  more  eiirely  to  prevent  recurrence. 
Statxcr '  reduced  one  that  was  nine  weeks  old  ;  the  internal  malleolus  was 
broken. 


2.  Dislocations  Forward. 
(Syn.  Dislocations  of  the  lower  end  of  tlie  tibia  backward.) 

In  thii*  dislneation,  which  i»  much  rarer  than  the  preceding,  the 
astragnlns,  and  with  it  the  foot,  is  displace<l  forward  from  lieneath  the 
tibia.  Malgiiigue  wlleeted  only  five  cases,  Oelaniottc,  Colles.  N^la- 
lon,  Pierre,  um)  H.  W.  8niith,  and  I  can  add  only  five  more,  Ilugiiier/ 
Sarazin,'  Aupanle,*  Willemin,'  and  Homby,'  making  ten  in  all.  Wen- 
drf  collected  1 J  cases,  6  of  which  are  new. 

The  mode  of  production  may  be  by  dorsal  flexion  of  the  foot  fol- 
lowed by  impulsion  of  the  tibia  downwanl  and  buckwani  by  a  force 
actine  in  the  direction  of  it«  long  axin,  or  by  direct  pressure  of  the 
foot  torwar<l  and  of  the  leg  backward  while  they  are  at  right  angles  to 
each  other.  Among  the  recorded  casen  are  clear  examples  of  each, 
such  as  R.  W.  8mitli'><  ami  N6laton'ti  of  the  furmer,  and  Huguier's 
of  the  latter.  R.  W.  Smith's'  patient,  while  standing  with  the  hip 
and  knee  flcxi.Kl  and  with  the  foot  reiUing  on  a  >4tone  in  such  a  manner 
that  the  toes  were  higher  than  the  heel,  wa.4  >itrnck  up)n  the  knee  by 
A  falling  cask  which  forceil  it  downwanl  nnd  increased  the  flexion  at  tfie 
knee  and  ankle.  In  N^laton'.n  laune,*  a,  woman,  who  fell  (nun  the 
fourth  fliMir,  the  anterii>r  lip  of  the  articidar  surfiicc  of  the  tibia  was 
broken  off.  and  the  up)>cr  surface  of  the  astrngulus  was  scratched 
anteni-|>ostcriorly. 

In  the  second  method  of  prtxhiction  the  fot«e  and  coonter-foree  act 
at  right  angles  t<i  the  long  uxi.t  of  the  limb,  the  one  upon  tJie  front  of 
the  lower  end  of  the  tibia,  the  other  in  tin*  opp(u>ite  direction  u|K>n  the 
Inick  nf  the  heel.  Iluguier's  case  Is  an  example  :  a  man,  while  en^ 
in  tnniiiig  a  railway  turntable,  fell  and  caught  liiH  foot  in  such  a 
iier  tliat  the  heel  was  fixeil  nnd  a  projecting  mil  .Ji  the  moving  turn- 
table prt-sseil  ugaiofit  the  front  of  the  tibiu  six  inchen  above  the  ankle 
and  pHHluceil  a  well-niarkeil  diiihH-atifm  of  the  foot  Rtrward. 

The  symptoms  iirn-  lengthening  of  thf  front  of  the  fmtt  ami  shorten- 
ing of  tiie  heel,  with  efi:ieement  of  the  depressions  on  each  side  of  tiio 

'  Suurr:  WifWr  kiln    WochcoKbrift,  JB04,  No.  X. 

■  lluiriiifT  :  line  Aw  Il'VUfii.  IHTk*!,  p.  4IBI,  wid  Arrh.  |[fti.  dr  MM..  IfflH,  rot.  i.  fi.  51S 
■>iirMir< ;  lbvui>il  tir  tnixa.  Ae  mvit.  rhtr.  el  ptiftim.  niU.,  IWn,  rol.  It.  p.  60^ 
'  AtipinU'r   lilrto,  lf*«'.  \(it.  Xiwi.  p   1*18. 
■WlDvnitn     l.'I'tniiii  nit^l..  IhM.  vol.  xxix.  pp.aOuid  73. 
■Homl'v:  MnUral  Tinic-«,ikii(Uian-tli-.  IKTl.  vol.  II.  p.  la 
^  K.  W.  Hniith:  l>nhlln  Qimrt<-rly  Juiirii*!  <>f  MMlfdM, UBB;  nL  I.  p.  MS. 
'  N^ImIoii;  Wthnl,  (iili-rnr,  vol.  li.  p.  <T7. 
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Umih)  Achincs.  The  foot  is  in  the  position  of  more  or  less  planuir 
dexion,  (ind  in  one  or  two  cases  tlie  hollow  of  the  instep  was  cxatrgcr- 
fttetl.  Tiif:  u]i|K'r  articular  t^iirfats;  of  tlie  astragalus  cmi  lie  i'vh  iti  fnmt 
of  the  end  of  tht-  tiliia,  ami  the  lualleuli  are  uearvr  lu  ihe  heel  and  to 
the  sole  than  normal. 

In  four  cases  reduction  was  easily  made  by  traction  and  direct  press- 
ure; in  Smith's  it  could  not  lie  made,  but  there  la  rea^^uu  U*  think  the 
elVorta  were  not  g;uided  by  a  wirrect  appreciation  of  the  natnrr  of  the 
injiin  ;  N^laton's  {Kitient  was  killtHl  by  the  fall ;  in  the  remaining  oases 
the  details  of  treatment  are  lacking. 
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3.  Dislocations  Inward. 


In  this  division  arc  placed  tko»e  coses  in  which,  usually  by  adtluctino 
and  inversion  (supination),  the  foot  is  moved  downward  and  to  ihr 
inner  .side,  so  lliat  the  asiragalus  le:»ve.s  the  tibio-fibuhir  mortise  more 
or  less  pomplettrly.  Two  distinct  forms  are  observed  :  in  one  the  fwil 
is  markedly  inverted  and  the  upjxrr  surface  of  the  ruitnignlus  can  !« 
i)ecii  and  felt  raising  the  skin  uinler  the  external  nialleohis;  in  the 
other  the  invcrnion  of  the  foot  is  less  or  is  absent  and  tberoifl  markrd 
addtictton,  so  that  sometimes  the  ends  of  the  toes  point  directly  intrard ; 
in  the  latter  form  it  la.  thought  that  the  <lisplacentent  is  (Secondary  to  a 
backward  <lisli>cation.  If  tlie  two  forms  are  separated  the  former  is 
called  futpinatinn,  the  latter  afiductimt  or  invfrsion  dislocation.  Wen- 
del's  list  contains  36  aupinaUon  (22  compound)  and  3  addudion  {1, 
compound). 

Malgaigne  includes  in  the  gn*up  {which  he  tcrma  tibio-tnrsal  dislo-' 
uitiotis  outward)  nianv  cases  conipHc:ited  by  fracture  of  the  astragalus 
or  of  one  or  both  hones  of  the  leg ;  hnt  of  his  ti>tal  of  22  cases,  8  were 
not  tluis  complicated,  and  tu  these  I  can  add  5,  Busch,'  Nunnely,' 
Eames,^  Carmichae),*  and  Spaeth.^  I  have  described  under  "frac- 
ture-B  by  inversion  and  adduction  of  tlie  foot "  the  lesions  and  symp- 
toms in  cases  in  which  fracture  is  presentand  the  displacement  is  hlight.) 

Excluding  for  the  montcnt  those  cases  in  which  the  dit^pfucement  ia 
ser^ndar)'  to  a  backward  diwlocation,  it  seems  probable  tliat  the  rau>« 
is  violent  supination,  or  inversion^  of  the  foot,  bnt  the  histories  of  the 
cases  do  not  positively  establish  this  opinion.     In  most  the  cause  has^^ 
l>een  a  fall,  usually  from  a  height.  ^M 

The  astragalus  fitfi  so  snugly  and  squarely  into  tlie  tihto-fihalar  raor-^^ 
tisc  that  in  a  considerable  proportion  of  (ases  its  turn  about  its  anten>- 
p<t.sli>rior  axis  brt-aks  the  exterJial  malh^tlus  or  forces  it  away  fn^m  ihr 
tibia  by  the  pressure  of  the  up|K*r  outer  edge  of  the  astragalus.      In  the 
espiTimentfl  which  Honigschniied  made  by  fixing  the  fool  in  a  vim-  ami' 
bending  the  leg  directly  toward   the  inner  side — tibial   flexion — the 
external  malk-olus  was  broken  5  times,  the  external  lateral  ligameatj 
torn  from  itt*  insertion  12  times,  and   in  3  cases  the  joint  remained 
unopone<l  and  separation  tf>ok  place  between  the  astnigalns  ami  tbei 

'  Busch  :  Lchrboch  dcr  Chir..  vol.  it.,  part  3.  p.  327;  ijuoted  by  I^Ksen. 

»  Ntionclv:  British  Mwlical  Journal,  1868.  vol.  ii.  p.  :«2. 

»  Eamos  :  Idem,  1S71,  vol.  i.  p.  603.  •  l^rmicliKvl :  Idem,  1871,  vol.  II.  p.  3S. 

*  SpMlb :  MaDcbeo.  med.  Wocbac,  Ja&uftry  17.  ISSU. 
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calcanoum.  These  results  coincide  in  the  main  with  those  obtaioetl  id 
a  similnr  nmiim>r  by  Bonnrt,  and  HnnipArhmif><I  scoepts  the  lotter's 
optninn  tlmt  thi^  fracture  of  the  nialloohis  1^  effected  by  tlip  direct  presB- 
lire  n|>oQ  it  of  the  miter  iipiM-r  Uirderof  the  a-ttru^.iltH  and  not  by  trac- 
tion i'Xprte<l  tlinniirh  the  »-xt<Tii:il  lat^TiI  lit::irii*'nt.  Bonnet  frequently 
found  tlie  internal  luulleolu^  al^o  broken,  Iloiiigsohnirid  m-ver. 

In  one  ease,  Bui^h,  iii  which  there  was  no  fracture,  the  dislocation 
was  componitd  and  the  boiKVH  of  the  leg  pnitnided  throutrh  the  wound 
in  front,  the  astragalus  lay  entirely  to  tiie  inner  eiile  of  the  int«nuil 
miilleulu>;,  and  the  foot  was  greatly  adducted  ;  Husch  thought  the  dic*- 
loeation  bad  lieen  primarily  backward.  Of  Wt-ndel's  22  compound 
casea  the  bonef*  protnideil  in  16  ;  15  were  re<lucet],  o  at)t*r  resection  ; 
one  of  these  died,  the  others  made  slow  recoveries  with  useful  joints. 

In  twnic  cascSj  in  whicli  the  displacement  inward  may  Ih.<  aj^sumed  to 
have  been  secondary  to  a  backward  dislocation,  the  adduction  of  the 
foot  has  been  ver\-  great,  90  degrees,  so  that  the  toes  {Kjiuted  directly 
tnwanl  the  other  ankle  ;  in  the  uthen^  the  adduction  in  le-Aii,  hut  the 
inversion  is  great ;  in  Carniichaers  "  ihe  plantar  iwpect  |ioint»l  to  tlie 
middle  line  of  the  Iwdy,"  in  Eames'a  "  the  plantar  a.Hi»cct  of  the  foot 
was  oonipletelv  inverted,"  in  Sjiaeth's  the  inner  border  lay  directly 
beneath  the  til>ia.  In  wmc  the  external  malleolus  was  very  promi- 
nent;  in  Xunnely's  "there  xras  a  lai^  and  well  marked  projection 
l>elow  the  outer  malleolus"  over  which  the  p^kin  was  venr'  tense,  and 
"  tliere  was  a  deep,  narrow  depreasion  at  the  inner  malleolus  where  the 
akin  was  also  very  light." 

Reduction  has  always  been  easily  effected  by  traction  and  cversion 
nf  the  foot,  and  in  the  unooropHcated  caaea  the  recovery  has  been 
complete. 

4.  Dislocations  Outward. 

Most  of  the  displacements  reported  under  this  title  have  been  iuci- 
dental  to  fracture  by  eversion  and  abduction  of  the  foot  (Chapter  XXV.). 
But  Wi'ndel  collected  27  uncomplicated  by  fracture,  grouping  them  as 
19  protintion  and  8  rvfrgion  dislwations.  Of  tJie  19.  14  were  i-om- 
pound.  The  sole  is  cvertwi.  sometimes  looking  almost  directly  upward  ; 
the  astragalus  lies  uuder  tlie  internal  malleolus,  or  obliqurly  across  the 
mortise,  or,  in  rompouml  <:nses,  may  lie  external  to  the  external  mal- 
leolus. The  malleoli  are  sefxirated.  The  5  simple  easca  were  reduced 
and  made  good  recoveries.  Of  the  14  compound  the  tibia  projected 
Uiruugh  tlie  wound  in  6  ;  all  were  reduced,  4  after  resection  ;  1  death. 

In  four  ca«cs,  Huguier,'  Thomas,*  Soubie,'  and  Knust,*  the  foot  has 
been  m  far  abductci  that  the  loes  pointed  directly  uutifv-ard.  Wendel 
«)llet:ted  8.  yhis  form  was  first  miserved  by  Hnguier  and  described 
by  him  as  ^^  ditttocation  of  the  foot  bi)  rotation  ou/iwrd.'*  .His  naticDt 
was  overthrown  by  a  caak,  which  rtiiletl  upon  his  legs ;  Thomas  s  by  a 
falling  ntass  of  straw  ;  Soubie's  fell  from  a  height  of  six  feet,  alightmg 
upon  hia  leti  foot,  which  was  then  engaged  between  a  large  stone  and 

1  HufuiRr:  I.'ITniMi  MMkmla.  IMS.  p.  138. 
'Tfaoniwi;  Itf  viir  (l(>  Chirurtci*.  ISH7.  |i.  t<L 
■  Soubin  :  Qiiotvd  by  ThiiniM. 
*  Knual;  OotnUbUiU  Pit  ChirorKlo.  ItOi,  p.  jaiL 


ih<?  trunk  itP  a  vinn  while  the  body  was  twisted  to  the  right,  and  the 
patient  ftll  <m  his  right  Bide  ;  and  Knust's  twiste<l  his  right  foot  in  liko 
manner,  the  body  turning  to  the  leil.  In  Hiiguit-r's  c:isft  the  cxteraal 
malleohis  was  separated  from  the  tibia,  preHseii  backward,  axi<l  robiteti 
outward,  and  the  shaft  of  the  fibula  was  broken  in  the  upper  third. 
In  the  other  two  cases  no  fraoture  was  found.  Reduction  was  easily 
eETected  under  aneesthesia  in  the  first  three  eases ;  not  mentioned  io 
tlie  fotirtli. 

In  .I;inii:iry,  1904,  I  saw  at  the  Hudson  Street  Hospital  a  man  fnrty 
years  old  who  had  injured  liis  right  ankle  by  clipping  on  llie  sidewalk 
an  hour  previously.  The  foot  was  alxhicted  nearly  90  degrew,  ad)! 
over  the  internal  malleolus  the  skin  was  tightly  stretched,  and  abnust 
the  entire  nrtirnlar  surfaec  of  the  tibia  could  Ixr  i-asily  pjilpatcd.  Tlie 
fibula  was  separated  from  the  tibia  below  and  pushed  hackwanl  by  the 
foot  ;  it  was  broken  at  the  middle,  witliout  displacement.  Re<lncti«i 
was  easy  by  traction  and  adduction  of  the  foot.  Sehubert'  rep<jrts  two 
similar  cases  with  fracture  of  the  fibula  at  the  upper  end. 


5.  Dislocation  Upward. 


IIWO^J 


In  this  the  astragalus  is  displaced  upward  between  the  malleoli. 
Wendel  etdleeted  four  eases,  but  he  gives  few  details  aiwl  I  have  bwn 
able  lo  c<»risult  the  original  report  of  only  two.'  The  usual  i^use  wa* 
a  fall  upon  the  foot;  none  was  compounif ;  reduction  was  easily  road^l 
and  tlie  result  in  the  three  cases  in  which  it  was  known  was  good. 


6.  Compound  and  Complicated  Dislocations  of  the  Foot. 

Dislocations  of  the  foot  may  be  compound,  primarily  or  secondarily, 
witli  protuhion  of  the  bones  of  the  leg  or  of  the  astragalus  throu|!b^^ 
the  Avound,  and  they  may  he  complicated  hy  rupture  of  blondvesKJa^H 
and  hy  other  fractures  than  those  of  the  mnlleoli  already  referred  to.    ^^ 

in  dislocations  that  are  jirinmrily  com|N)und  the  wound  of  the  sktn 
may  be  iiiaile  i'nirii  witliiii  outward  bv  the  pnyecting  lH)ne  or  bv  conta 
with  tlie  ground.     In  those  that  become  secondarily  compound  1 
sloughing  of  the  soft  parts  may  be  due  to  the  pressure  of  the  an 
duccd  bones  or  to  bruising  of  the  soft  jmrts  inilicte^i  at  the  time  i 
dislocatii>n. 

Statistic?  that  Iiave  been  collected  fr«>m  the  period  anterior  to  I 
introduction  of  antistptit;  nzctljods  cannot  Ik;  trusted  to  show  the  necc 
sity  or  desirability  of  amputation  (>r  excision.  Ijater  ones  (Scndder 
sliow  that  consen-ative  treatment  may  be  safely  tried  in  many  ea« 
Amputation  or    excision    is    indicated  when  infection  is  certnin. 

Kiticut  fceblp,  or  the  fuiictionul  result  otherwise  likely  to  Im*  I 
either  the  hiss  of  the  astragalus  nor  anchyh»sia  of  the  nnkle-ji 
nsnally  causes  much  disability.  Particular  attention  must  l>e  gi 
to  drainage,  and  as  the  astragalus  completely  iills  the  space  lM>tw< 

>  Schubprl :  r>eiitiwhp  Zi-itochrift  fur  Cbir,  1901.  vol.  IxiH.  p.  388. 

■  Lanret,  18M,  ti.  p.  60. 

■  Scadder  :  Boatoo  Medkal  nnd  Sargic«l  Journal,  April  7,  1882. 
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the  mallooli  separate  drainage  Diust  be  provided  for  the  back  and  front 
of  the  joint. 

The  Mini)  iniiKt  l>e  carefully  immobilized  with  the  f«it  at  a  rijjht 
anpie  to  ihc  leg  nnd  without  inversion  or  eversion,  in  order  that  if  the 
Joint  sihuuld  become  stiflf  the  disability  will  nut  be  iDcreosed  by  a 
jhtilty  position  of  the  foot, 

STTBASTRAOALOID  DISLOCATIONS.  DI9L0CAT0N  OF  THE  A8- 
TKAOALO-CAXCANEOID  AND  TEE  ASTBAaALO-SOAPHOID 
JOINTS. 

For  the  establislunent  of  this  jjronp  in  the  eljis(*ifi cation  of  disloca- 
tions of  the  tarsal  Ikhip-h  we  are  inilebted  to  Uroca,'  who.  in  a  remark- 
able paper  read  before  tJie  Sooi^ti^  de  Chirurgie  in  1862,  carefidly 
enalvKed  the  scattered  cases  that  had  been  reported  nndcr  various  titJet* 
and  ^ve  a  detuiletl  and  svKteumtic  description  of  the  various  fonns  of 
the  injury,  to  which  little  has  since  l>een  a<1do4l  except  in  nniplifii-ation 
of  the  slJilistics,  Hi>)  plan  of  subdivision  recognize*!  dislixratinns  back- 
ward, inward,  and  outward  of  the  calcaneutn  and  scaphoid  from  the 
astragahis.  Malgaigne  added  a  fourtli  variety,  dislucatiouji  forward, 
and  changed  the  nomenclature  by  treating  the  a.stragalns  as  the  dislo- 
cated Uine  and  applying  the  terms  inilicative  of  the  direi;ttOM  of  the 
dinplaeement  acenrdiap  tn  it*t  ponition  with  relation  to  the  nthert^.  I 
shall  here  follow  Broea*s  u^e  of  tlie  temis,  which  is  in  harmony  witJi 
timt  ut<ed  in  the  other  dislocations. 

The  dislocation,  Uien,  prescntt^  four  varieties :  llmt  in  which  the  ral- 
caneum  and  scaphoid  are  displaeul  inwanl  (and  somewliat  liat^kward), 
the  head  of  the  astrag:dns  projecting  on  the  outer  part  of  the  dorsum 
of  the  foot;  that  in  which  they  are  displacetl  outward;  and  thu.<«  iu 
which  tbuy  arc  tlisplaee«l  directly  forwartl  or  backward  aud  downward. 
Ttie  first  two  are  aU^ut  eqiml  in  frequency  and  together  comprise  most 
of  the  reported  cases ;  ot  each  of  the  last  two  only  one  or  two  exam- 
ples have  been  reported.  The  most  notable  addition  to  the  ooUeoted 
statiHttcs  has  been  made  by  I'oiusot' 

1.  Dislocations  Inward,  or  Inward  and  Backward. 

The  cause  is  forcible  inversion  and  adduction  of  tlic  foot,  uaually 
combinetl  with  violence  acting  iu  the  direction  of  the  long  axis  of  the 
leg,  a»  in  a  fall  fn>ni  a  height.  The  dUnlaoi^ment  in  rarely,  if  ever, 
directly  inward,  but  is  also  somewhat  liu'*k\vanl.  so  that  the  head  of 
the  astragalus  resti*  partly  upon  the  cuUiid.  The  only  autopi^y  i?  one 
made  in  an  old  cai^e  by  t.^u^nu  ;'  there  was  shortening  of  the  dorsum 
of  the  foot  and  elongtition  of  the  heel,  and  the  fofit  was  in  the  |x>t>iliun 
ot  varus.  The  head  of  the  astra^us  lay  uptm  tlie  iuterartictdar  line« 
betwn'ii  tiie  calunieuni  and  cuboid  and  the  cuboid  and  scaplioid,  over- 

>  Broca  :  H^m.  de  l«  Sim>.  d»  Oiiniryi«,  I8GC,  vol.  lil.  p.  MR,  Nnd  >l«tr«rt  in  Ball,  dc  !■ 
iiM.(ln  ChinirRic,  l>Ck%  vol.  iil.  p.  -241. 

*  Fulnaut :  t.'iutcrvdiiliuu  (.'hirur];i<T<^r  dan<  Irs  Inxstioiia  rointiIi(]it6c*  da  roo  dn  pitid, 
ISirU.  1N77,  Btid  till  tnntnlMliaii  of  Hwmilluir*  Pr»r4Mr«»  »ml  Dulucatloiw,  p,  lltO. 

•  Xlxibait  :   rnigrva  JWd.,  1*0,  V    "^- 


was  almost  iu  contact  with  thi;  fif^h  metatara 
oeur's  it  corrcspon<ie<l  to  tl»c  oiit^r  border  < 
entirely  tlirougli  a  wound  iti  the  skin,  and  the 
pletely  di>« placed  from  its  inferior  articular  at 
tlio  external  malleolus  protruded  thronph  nn 
a  rent  in  the  skin  ;  evidently  perforation  hai 
was  in  extreme  inversion,  and  I  was  uMigef 
downward  for  an  inch  in  onler  to  reduce.  ' 
recover)',  with  some  limitation  of  inversioa 
The  form  and  tiegrec  of  the  displacement  va 
binations  of  displacement  inward,  knckw; 
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front  of  the  fotrt,  the  latter  somt'tinu'S  U-aving  the  jiostoriiir  jiart  of 
the  calcaucum  loss  dUpUiccd  iowurd  than  its  front  yiart.  W  ith  thu 
difiloration  then*  art'  MimetinieH  associated  injnrv  to  the  raU-aiiMV- 
cnlxtid  joint,  rupture  of  its  liganirnte,  and  fifirtial  dinhxittion  uf  tlie 
boaeA. 

The  fivniptoms  are  more  or  less  shortening  of  the  dorsam  of  the  foot 
and  lengthening  nf  the  heel,  adduction  uf  the  toes,  and  elevation  of 
the  inner  biinler  of  the  f*K>t ;  uruminence  of  the  tip  of  the  external 
niiillHilus  and  of  the  head  of  ine  antrngaluR  on  the  outer  side  of  the 
dorsum,  with  marked  *lepr(.>^ibility  of  the  soft  jMirts  helow  each  ;  the 
intcniol  nialleohi^  is  di-eplv  placed  under  the  ;«kin,  an<l  Ik<1i>w  and 
behind  it  can  he  felt  tlie  projecting  simtentacnluni  tali,  and  in  front  of 
it  the  inner  surface  of  tJie  scaphoid. 


'^ 


2.  DisIocatioii3  Outward. 

Of  the^e  Mnlpaignc  makM  two  vnrietie*,  distiiiunished  clinimllv  liy 
the  existence  of  marked  ulidiiction  of  llie  tuea 
in  iioe,  and  its  absence  in  the  other.  In  the 
former  (his/iuiv/ior)  obliqufcn  dedanti,  or  obHgutiy 
ontirnrri,  according  tn  tlie  nomenclature  liere 
used)  the  posterior  articular  surface  of  the 
aatrogaliiA  is  not  tiejianited  fmm  the  calciineum, 
hut  the  foot  has  turned  u|Min  the  jxMterior  nil- 
cnneo-astragnloid  joint,  or  upon  the  outer  part 
uf  the  intero.<48ei»us  ligament  as  a  centre,  and 
the  wuphoid  hnn  \wen  earried  to  the  outer  )ii<Ie 
of  the  head  of  the  astragahi^i,  and  alsn  mme- 
times  either  upward  or  downward.  In  the  sec- 
ouil  form,  that  without  alHluclion  of  the  toed, 
tlie  foot  h  displaced  bodily  outwanl  from  Iw- 
Dcatli  and  in  front  of  the  astmgiduit.  The 
muRe  in  the  former  is  fon>ible  abduction  of  the 
font;  in  the  latter  it  apjiears  to  Im?  either alnluc- 
tion  and  evergion  of  tlie  foot,  ur  great  violen<* 
CK^rted  din'<-tly  agninxt  the  inner  Hide  of  the 
fcMit,  or  the  outer  nide  of  the  lower  part  of  the 
leg.  The  dislocation  may  be  primarily  or  sec- 
ondarilv  compound,  the  wound  in  the  skin  cor- 
reA|H>nding  to  the  head  of  the  a»<lragaluA  which 
may  project  entirely  through  it.  The  tendon 
of  the  tihialt»  anticus  sometimes  lies  along  the 
inner  and  upper  part  of  the  neck  of  the  astrag- 
alus, which  U  thus  tightly  held  between  it  and 
the  cnl4>au'>o-scaphoid  ligament.  In  a  case  of  the  oblitjue  form  cpmtwl 
by  ^[algaignl>,  in  which  the  |Kilii*nt  diwi  four  days  aOi-r  the  arci^ 
dent,  the  outer  [utrt  of  the  inlerob>^>ou»4  ligument  in  the  siiiii.'*  tanti  wn<t 
entire;  the  inner  |Mirt  was  rupt^ired.  In  one  of  the  complete  niiiwanl 
form,  of  which  the  ^{»ecimell  was  di-^-sci'it-d.  and  reported  by  NC'laton' 

>  N<Utoa :  Bull  il«  l»  Soc  AtutotBiquo,  laSS,  p.  38. 
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(Fig.  353),  the  head  of  the  astragalus  rested  i 
the  scaphoid,  and  its  posterior  lip  was  engag< 
upper  surface  of  the  cEilcaneum ;  the  lower  ps 
ligament,  the  interosseous  ligament,  and  the 
ment  were  ruptured,  and  the  posterior  and  o 
malleolus  was  broken. 

The  calcaneo-cuboid  joint  may  also  be  injui 
displaced  from  each  other. 

The  symptoms  in  the  oblique  variety  are  t 
the  foot,  more  or  less  eversion,  and  marked  pi 
the  astragalus  on  the  inner  side ;  the  head  if 
that  the  condition  may  be  mistaken  for  in 
astragalus.  In  a  case  reported  by  Boyer  the 
and  was  at  first  overlooked ;  when  recognize 
the  patient  regained  good  use  of  the  limb. 

The  symptoms  in  the  variety  in  which  the 
outward  are  the  marked  displacement  of  the 
any,  eversion  or  abduction,  the  axis  of  the  leg 
and  somewhat  in  front  of  the  part  of  the  ft 
corresponds.  Above  the  outer  surface  of  th 
is  a  notable  depression  in  the  place  of  the  lu 
by  the  external  malleolus  and  the  head  of  th 
nal  malleolus  is  very  prominent  and  nearer  : 
and  below  and  in  front  of  it  is  the  projecting 
On  the  dorsum  of  the  foot  the  scaphoid  is  recog 
behind  it. 

3.  Dislocation  Backwa 

In  this  the  calcaneum  and  scaphoid  are  dis} 
the  scaphoid  descending  to  a  lower  level  so  af 
neck  of  the  astragalus.  Deviation  of  the  fi 
create  forms  intermediate  between  this  and  th( 
number  of  reported  cases,  which  were  claim< 
this  kind,  the  relations  between  the  scapho 
clianged  while  those  between  the  calcaneum 
unchanged,  were  rejected  by  Broca  as  erro 
accepted  by  Malgaigne  as  probably  correct, 
tion  was  easy ;  in  others  it  failed,  but  the  pe 
ment  did  not  permanently  impair  the  functi 

Of  the  complete  form  there  are  only  two 
first  is  the  much  quoted  case  of  Prof.  Carra 
donald.'  Carmichael,  in  liis  effort  to  avoid 
stumbled  and  came  upon  his  knees,  leaned 
thrust  his  feet  forward ;  his  weight  was  recei 
of  the  ball  of  the  right  foot,  and  the  dislocatit 
the  deformity  being  so  great  that  it  was  recc^ 
The  toes  were  abducted  about  30  degrees,  t 
the  concavity  of  the  tendo  Achillis  was  man 
heel  lengthened ;   the  astragalus  could  not   I 

>  MaodoQftId :  Dublin  Qnarterly  Joarnai  Med.  8e 
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Below  and  in  fnjnt  of  the  iniKT  mnllculux  watt  a  hani  pn>niim>ncr,  over 
whicli  the  skin  was  tense,  formed  hy  the  inner  surface  of  the  aetnignluti. 
The  Taoat  striking  deformity  was  a  pmniinence  un  tlie  dorsum  of  the 
foot;  "  inunc<liiLtely  in  front  of  the  tibiu  it  pn)seiite<l  a  Hut  surface 
broad  enough  to  receive  the  finger,  fnmi  which  there  was  nn  nhrnpt 
descent  upon  the  anterior  part  of  the  tardus.  Over  the  projection 
cau:)ed  by  the  head  of  the  a-stragaluB  tlirown  on  the  upper  Mirfaee  of 
liie  scaphoid  an<l  cuneiform  boDO«,  the  Integuments  were  so  tense  that 
it  was  \cxy  evident  a  »uiall  addititmal  force  wotdd  have  driven  U 
thn>ugh  the  skin."  The  ditttoiKie  from  t}ie  internal  nialleohm  l<i  the 
end  of  the  great  toe  was  one  inch  less  than  on  the  otlier  foot  No 
fracture  could  he  found.  Flexion  aud  extensiou  were  very  nninful. 
Tlif  dislocation  wa>4  retlnced  hy  traction  with  the  pulleys  anu  direct 
prendre  on  the  heel  and  leg. 

The  second  case  was  ohservcd  by  Thierry,  and  communicated  to 
Malgaigne  hy  Brooa ;  the  dislocation  wa«  iTaufunl  hy  a  fall  u[»on  the 
toes;  the  head  of  the  a.'«trugulu»4  wa.<4  prominent  under  the  skin,  the 
front  of  the  fot>t  api>eared  shortenetl,  the  heel  Icngthenetl ;  the  foot  was 
extended,  and  not  deviated  to  either  side.     (itKMl  recovery. 

An  irregular  case  of  t^nltustragaloid  diislocatiou  luickward  and  out- 
wanl  in  which  the  scJiphnid  pi-eserved  its  relations  with  the  astragalus 
and  the  anterior  portion  of  the  line  of  dislocation  ran  l>etween  tlie 
scaphoid  aud  cuneiform  bones  was  refmrleil  hy  Kaufniann.'  The  dis- 
placement had  exislcd  nine  months  and  was  then  treated  by  excision 
of  the  scaphoid  and  head  of  tiie  astragalim  with  a  good  result. 

4.  Dislocation  Forward. 

Of  this  only  two  cases  uno<iniplirat<Ki  by  fracture  have  been  report 
one  by  l^arisc,  ijuotcd  by  Malgaigne,  the  other  by  Brooa.^  Planteau's 
report  {Gtiz.  Mrtl.  tie  Parui,  1879,  No.  30),  eumetimea  quoted  as  a 
third  case,  is  of  Broca's.  Parisc's  patient  was  injured  hy  being 
cmahed  under  a  heavy  weight,  the  thigh  being  6ext^  on  tiie  trunk, 
tlie  leg  on  the  thigh,  and  the  foot  on  tlie  leg  (dorsal  flexion).  Nine 
moDths  af^erwanl  the  condition  was  as  follows :  the  foot  was  at  a  right 
ai^Ic  witl)  the  leg,  a  little  addiicted,  and  very  slightly  everted ;  it 
was  displacetl  forwanl,  so  that  it  appeared  lengthened  in  tWrnt,  and 
the  external  malleolus  almost  touched  the  tendo  Achillis.  The  ex- 
tensor tendons  ou  tlie  instep  were  tense,  aud  do  prominence  could  be 
felt  Iwncath  them,  but  on  tlie  outer  side  a  boor  prominence  could  \te 
felt,  which  waa  tliotight  to  be  the  head  of  tlie  astragalus,  and  imme- 
diately in  fn.>ut  wab  a  depression  whteh  admitted  the  finger.  The 
hollow  between  tlie  astragidus  and  calcaneum  seemed  to  lie  filled. 
Behind,  the  prominence  of  the  heel  was  cumplctely  lottt,  the  leg  flat- 
tened, and  its  surface  interrupted  at  the  level  of  and  a  little  below 
the  malleoli  bv  a  \nmy  prominence  which  raised  the  tendo  Achillis 
and  overlapped  the  heel  nearly  half  an  inch ;  above  it  was  another, 
less  prominent,  formed  by  the  posterior  articular  edge  of  tliu  tibia. 

<  Kjiuftiuina  :  OaotnlbUtt  f&r  Ctilt .  isas,  p.  S60. 
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Thpm  wa?  no  trace  of  fracture,  no  )ie|Himtioii  of  the  niallHili.     The 
was  slight  niolion  in  the  tibio-tarsal  joint;  niiitit>it  in  the  joinU  of 
tardus   wa.^  entirely  lost.      The   patient  could  hardly    walk   with 
crutches. 

In  Broca's  case  the  dispIaeemeDt  was  much  less  marked,  and  the 
only  symptoms  were  an  iuLTtu-H?  of  one  centimetre  in  the  distance  fnt 
the  internal  in:ille<»]ii.s  to  llie  gi*e!it  toe,  and  a  eorre^{)oiiding  rihorteuii 
of  the  heel,  and  the  ahsenre  of  abnormal  prfiminenoe  of  the  astnij;alii»| 
in  friMit  nf  the  libia.     By  traction  and  pressure  under  chlorufurm  thein- 
e<iuality  in  the  tnea.su rements  was  overcome  and  the  patient,  at  ihetioK 
of  the  rejiort,  was  in  a  fair  way  to  recover.     So  far  as  am  be  judgnl 
from  the  report,  Bnx-a  did  not  consider  the  diap;nosis  entirely  clearraod 
the  symptoina  as  given  are  identical  with  those  of  Sarazin's  case  of 
incom[>lL-te  tibio-Uirsal  diHlo(*ation  forward.     The  <lif!ereiilial  diagnoeiis 
between  these  two  injnrii?*!  would  have  to  be  made  on  the  existent-e  ol 
a  gap  between  the  astragalus  and  scaphoid  in  the  subastragaloid  di^l 
cation,  and  the  ab^nce  of  such  a  gap  and  possibly  the  abnunnal  prumi 
nentie  of  the  upper  artioular  surface  of  the  aalragalua  tn  front  of  the 
tibia  in  the  ineomplete  tibio-tarsid  dislocation  forward.     Tin*  re«^ni- 
tion   of  cither  symptom   might  be  ntatle  difficult  or  impossible  b 
swelling. 

Deet/.,'  under  the  title  "  suI»aBtragah)id  dislocation  with  fracture  of 
the  astnigahis  "  reported  a  cn«^  and  oolleoted  3  others,  and  Thienhaii*' 
reported  a  6fth.     In  Deetz's  case  and  in  one  of  the  tliree  he  collect 
(Gnnzx'rich)  the  fracture  was  through  the  neck  of  the  bone,  and  lite 
anti'rior  fnigment,  together  with  the  rest  of  the  foot,  was  displaceil  for- 
wur  I,  so  that  tlierc  was  a  dislocation  of  the  posterior  facet  from  t 
ciakiincum.     But  in  his  remaining  two  (Sick*  and  Mailland*)  tlie  frai 
ture  of  the  astragulus  was  horizontal,  aud  the  lower  fragment  was  dl 
placed  forward  from  the  upper  but  retained  its  relation  with  the  rest 
the  foot,  so  tliat  the  injury  was  a  fracture  of  the  astnigabis,  not  a  siil*- 
astnigalolil  dislociition.     Thienhaus  does  not  describe  his  frarturp,  b 
the  skiagram  suggests  thtit  most  if  not  all  of  the  lower  surface  we 
forward  with  the  caleaueum  ;  the  exteriuil  nudhnilus  nls(t  was  bnikr 
Sick,   Mailland,   and    iKet/    retluewl,  the    latter  by  oiH'n   o|>er.it" 
GiiniEerich  and  Thienhaus  removed  the  a-stragaltis;  their  cases  Wi 
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Diaefnosis  of  Subastragaloid  Dislocations. 

If  the  date  of  the  injury  is  so  recent  that  swelling  has  not  yet 
vened,  or  so  remote  that  it  has  disapiHSiretl,  the  diagnosis  may  usi 
be  made  with  considerable  ease  and  certainty,  but  if  swelling  is  pns 
ent  it  may  be  vorj-  dilticult.  The  important  funetionul  features  ar 
the  preservation  of  tiie  norjual  movements  in  the  tibio-tnrsal  jitin 
nn<l  the  loss  or  the  exaggeration  in  one  or  the  other  direction  of  tl 

'  TVetz:  Oaiitwlic  Z<>lteclirift  fur  Chir..  vol.  Iisiv,  p.  681. 
»  Thicnhaun :  An»nlti  of  Surji .  Feb..  I«Ofi.  |i.  iSfi. 
'  Sick:   BjtI,  klili.  Wfurhrntcliria.  ISfti.  |..  .WI. 
«  MallUtHl:  GniL.  dt-a  1I6pitatis.  IMMI,  |x.  I.>i:n. 
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lat«-rul  aiid  mtotDn'  movements  uf  ihe  font  wliich  tako  place  in  the 
siiliastnigHloid  and  mei I ii>- tarsal  joints.  Ab  no  lateral  motion  taken 
jtlutv  in  the  tihio-tar«il  joint,  exot'pt  in  the  jHisttion  of  full  plantar 
flexion,  the  exaggenition  of  the  normal  movement  to  either  ftide  mnut 
be  due,  when  the  ankle  is  iKitmil,  to  injury  of  the  two  last-named  joints. 
The  pliysical  sijjns  are  tlie  presen-atiun  of  the  relatione  between  the 
astragalus  and  the  bones  of  the  leg,  aH  shown  bv  the  normal  rehitiotn 
of  the  malleoli  to  the  head  of  the  axtmgalus  and  by  tlie  abHeuc^  uf 
abnormal  projection  of  the  body  of  the  a<tragaInH  in  front  or  behind 
the  tibia,  tne  ohangeH  iu  length  of  the  front  part  rif  the  font  and  lioel, 
and  the  change  in  the  relatione  of  tbc  calcuiieum  and  H^phoid  with 
the  astragalus  and  malleoli. 


Treatment  of  Sub&stragaloid  Dislocations. 

The  statistics  oollectnl  by  Broca  and  Poinsot  give  23  simple  cases 
in  which  rctluelion  was  attemptetl :  to  these  may  he  adiled  Pick'-* '  ea-v. 
Of  these  24  Fcductton  was  suiti'wsfnlly  made  in  14  and  the  ultinmle 
result  was  giMKl :  iu  2  the  reduction  was  incomplete,  and  I  of  these 
died  of  septicieniia.  The  8  fiiilnres  (exclndiug  llie  *2  incomplete  rcduiv 
tions)  gave  4  $econ<lnry  amputati<ms  with  3  deatliH,  3  secondary  re- 
movals of  the  astragalus  with  1  death,  and  1  good  functional  result 
notwithstanding  the  [s-rj^istence  of  the  deformity. 

In  7  additional  case;*  in  which  reduction  was  not  attenipteil,  4  of 
llic  juiticnts  ilhi  IJoiirg.  Dubreuil.  St*,  quotwl  by  Poinsot,  and  Qu^mu) 
hud  apfHircnlly  gtHxl  use  of  the  tinih,  ulthough  in  1  of  them  sloughing 
and  a  violent  arthritis  followed  the  accident ;  in  1,  Krown,'  re<luctii(n 
was  nuule  after  six  months;  in  2  (Sinnlgen,  quoted  by  Poinsot,  Raila*) 
tin;  disability  was  t*urh  that  the  patient  sought  relief:  Sinnigen  reniove<l 
the  astragalus  and  external  niuUeolus,  :in4l  at  the  time  of  the  n'|Mirt 
death  by  scptiofemia  was  expected ;  liuffa  chirK>lleil  away  the  head  and 
the  neck  of  the  astragalus  and  was  tlieu  able  to  atniightcn  tlic  foot ; 
recovery  without  suppuration  ;  good  result. 

In  2  eases  (Vcrneuil,*  Orf,  quoted  by  Poinsot)  primary  excision  of 
the  iistragalus  was  done,  in  (•ach  with  a  good  ivatdt.  In  V'emeuil's 
there  was  fracture  of  the  astragjilus  and  rupture  of  the  peroneal  arter>-; 
in  Orf's  an  attempt  to  reduce  had  failed  qikI  gangrene  of  the  tense 
skin  was  imminent. 

()f  cxmi|>ound  dislocations  17  cases  were  collectc<l  by  Broca  and  6 
addirinnal  by  Poinsot  in  1 884,  and  to  these  1  reporteil  by  Jack<ton  *  and 
mini'  are  to  be  addetl ;  of  these  rciluctlon  was  made  in  11,  with  2  deaths, 
with  |N'rsi)iteut  ttnppunition  apjmrenlly  maintainefl  bv  necntstr)  in  2,  aiid 
will)  secondare*  remnvnl  of  ihe  astnigstluH  in  1.  In  14  rettuction  was 
not  made ;  In  3  of  thuM'  primar)'  amputation  was  done,  iu  10  n-niovul 
of  the  astnigalas,  with  2  deaths,  and  in  1  the  head  of  the  astragalus 

1  Pick  r  IvmeeC.  1680,  To).  \.  P.  170. 

*  Ilniwn-  lAnrat,  ISJS,  »ol.  f.  p,  314. 

•ILUTk:  tVntnlbtallfurCfair,  M«*.  p. 211. 

•  Vrmoiill :   KnM   >\w>  l»  Siir.  AoAbimttinD.  tHT.',  p.  4M. 

'jMrkann:  l.Aiirt-1,  Ifm),  it.  |>.  I'ltfO, 


iH-oanu"  npfTnsecl  anil  was  fii»«jntane<>usly  east  out,  the  patient  rcx«v 
inp.     The  rpsultfi  of  priiimry  removal  of  tht-  a;!itmprahis  nr^N^nling 
these  statistics  are  rather  better  than  those  of  rediieiiun,  hut,  us  Uis 
been  saitl  before,  tlie  value  of  these  statistics  as  a  Ijasiy  fur  the  chmct  ^J 
of  a  method  of  treatment  baslteen  greatly  diminislied  by  the  improv^^f 
ment  in  the  methods  of  treatment  of  open  wonnds  tliat  lias  taken  place  ^^ 
in  the  last  few  years,  and  there  is  good  reason  tn  hope  tliat  suppuratiuu 
and  itj4  attendant  dan^ra  will  be  less  freijuent  in  future.  ^H 

Re<lurtion,  wliinh    has  sometitnes  been  made  by  traction  with  the^^ 
hands  alone,  more  frequently  has  needed  the  aid  of  pulleys,  even  when 
autestbesiu  bus  been  employed.     The  kiiet?  .should  be  flexetl  to  n-lax 
the  muscles  of  tlie  calf,  anil  the  traction  in  the  lateiTil  cases  should  bej 
downwanl  and  usually  also  forward,  and  coaptalive  pressure  should  be' 
made  n]»on  the  foot  and  leg.     The  cause  of  the  irre<lueibility  in  sonw 
eases  is  not  entirely  clear ;  it  has  been  attributed  to  the  enpigement  of 
the  iwaterior  lip  of  the  astragalus  in  the  groove  on  the  upper  furfai-ej 
of  tne  eal«ineum.     In  one  case  of  oblique  outward  disKx--atioD  I  wa»i 
obliged  to  make  a  longitudinal  incision  along  the  head  of  the  astragaluti 
and  disengage  from  beneath  it  the  tendon  of  the  tibialis  anticua. 


TOTAL  DISLOCATION  OF  THE  ASTBAaALTTS. 

{"Double  Didocaiion   of  the  Aatraffalus.") 

This  dislocaition  is  a  combination  of  the  two  preceding  onett,  the 
tihio-tarsal  aud  the  suhastragaloid,  the  astragalus  being  simultaiieou^y 
displacxnl  from  its  normal  relations  with  the  bones  of  the  leg,  the  caf- 
caineum,  and  the  scaphoid.  It  is  nmoli  more  freijuent  than  either  «f 
the  other  two  and  is  oflen  com|Hinn<I.  The  ustragalus  mav  be  <lisplaced 
forward,  backward,  or  to  eitber  side,  or  to  any  intermediate  position, 
and  may  at  the  same  time  be  rotated  about  any  of  its  axes,  or  it  may 
be  rotated  while  remaining  in  the  tibio-tibular  mortise.  The  varictivfl 
of  dislocation  are,  consequently,  very  nnmerous,  but  they  may  he 
gfoupcil  as  dislocations  foruvtrd,  bacheard,  outward  and  /oricard,  and, 
intrnrd  and  fortcard,  these  terms  indicating  the  direction  in  which  tba 
a»flragalns  is  displaced,  and  dUhtcailonx  by  rotation^  including  in  iho 
latter  only  those  in  whioh  the  boue  remains  more  or  less  ooiupletelv 
within  tiie  mortise. 

The  cjiuscs  are  varied,  the  most  common  being  falls  from  a  heigbl 
upon  the  feet  and  violent  twisting  of  the  foot,  as  when  it  ha^  Ut-n' 
uanght  between  the  spokes  of  a  wheel.     It  is  sehloni  [HiHsible  to  detr 
mine  the  exact  mode  of  production  in  any  given  case,  and  expcrim 
upon  the  cadaver  has  not  done  much  to  elucidate  the  subject ;  but  it 
seems  probable  that  dorsal  or  plantar  flexion  and  alHluclion  or  adduc- 
tion arc  rcij^uisite  to  rupture  the  ligaments  that  bind  the  astragalus 
the  other  bones,  and  thai  then  it  is  forced  from  its  place  l>r  iirvssu 
exerted  through  the  bones  of  the  leg. 


DisLocATroys  at  or  s'rar  the  AyiCLE. 
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1.  DiBlocation  Forward. 

In  this  form,  which  is  very  rare,  the  axtrngalns  is  Hisplacctl  ilirectly 
forward.  Tn  ilie  hriefly  described  and  somewhat  doubtful  caw-s  <-o\~ 
ler.tefl  by  Malj^igiie,  Deloniie  '  »dde()  only  two,  in  one  of  wliicli  ( Mon*!- 
Ijftvall6e)  theaslrapahishad  liren  nitated  180  degree**  almiit  its  vertical 
axis  and  luith  malleoli  were  broken  ;  the  foot  was  verj'  movable  on  the 
ostra^tiis,  and  the  a3trag:du:j  on  the  tibia.  The  Midt^  of  the  })onc 
eould  be  distinctly  felt,  and  its  posterior  surface,  which  looked  directly 
forward.  Kcducliou  was  easily  made.  In  the  other  case,  liarrall.  the 
dislomtion  was  compound,  the  head  of  the  a>*t radius  pmje<'t i ne 
through  tlie  wound  and  resting  on  the  dorsal  snrlace  of  the  <»ciiphoia. 
Bolti  il  aitd  the  fmit  were  freely  movable.  The  extensor  tendons  and 
tJtat  of  the  tibialis  anticue  were  ruptun>d,  the  malleoli  and  calcaneum 
were  broken, 

2.  Dialocation  Outward  and  Forward. 

In  this,  the  roost  common  form,  the  head  of  the  astragalus  rest^  on 
the  niitcr  cuneiform  and  the  cul>oid  or  even  on  the  fifth  metatarsal,  itx 
pust'-riur  part  lying  just  within  the  mortise,  and  is  freely  movable;  (he 
fiHtt  in  adductcd  ami  invert(\I  and  usually  displnct^l  IsKlily  inward,  so 
that  the  external  malhiduif  is  prominent  and  tlif>  internal  bidden,  and 
sometimes  the  adduction  of  the  front  of  the  foot  is  vt-r>-  marked  and 
combiueil  with  al>ductiou  of  the  heel.  If  the  dislocation  is  cont|>ound 
the  astragalus  presents  in  the  wound,  which  commonly  extends  Inck- 
^rard  to  or  beyond  the  external  malleolus.  The  lower  end  of  the 
fibula  may  l>e  torn  away  tri»ni  the  tibia,  an<l  either  or  Uith  mallpoli 
broken.  With  the  disjtlaccment  may  be  c4>mbinMl  \-arioiir  kinds  and 
degrees  of  rotation  of  tlie  astragalus,  and  sometimes  the  astmgulua 
is  broken. 


3.  Dislocation  Inward  and  Forward. 

In  this,  the  second  iu  order  of  fretjueacy,  the  ftwit  is  everted  and 
alsliiotetl,  but  sometimes  is  iKxlily  di.«placed  to  the  outer  >idc  without 
deviation.  The  astragalus  projects  in  front  of  or  Ix-Iow  the  internal 
malleolus,  and  ita  bead  appears  always  to  be  depressed,  sometimes  so 
far  that  the  lione  must  have  undergone  rotation  of  90  d^rees  abtiut  ita 
tmufiverse  axis.  In  a  case  reported  by  Hiuit'  it  was  so  far  rotiiterl 
alsnit  its  vertical  axii?  that  the  head  was  directeil  towani  the  middlcdf 
the  other  fiwt.  If  the  injur)'  is  eomnound  the  wound  lieson  the  inner 
side  and  extends  hackwanl  below  (lie  nuilleolus.  It  may  Ire  arcom- 
[Ntnied  by  fracture  of  the  malleolus. 

1  Pblunne:  IHcL  <!«  MM.  p1  Chir  praUqiiM.  IK7«.  TrJ    i»»U.  p.  «JH. 
■  Bant :  PhlUdelphU  Hediml  Tuna.  1?I72,  vnl.  lii.  p  M. 
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4.  Dislocation  Inward. 

A  unique  case  is  reported  by  Seiler.'  The  astragalus  lay  directly 
beneath  tne  internal  malleolus  and  had  been  so  rotated  that  its  lower 
surface  looked  iuward.  A  free  incision  was  nuuie  and  the  bone 
restored  to  its  place.  The  internal  malleolus  and  sustentaculum  tali 
had  been  broken.     Recovery  with  good  function. 

5.  Dislocation  Backward. 

In  this  form,  which  also  is  rare,  the  astragalus  may  be  displaced 
backward  or  backward  and  to  eiUier  side,  and  in  some  of  the  reported 
cases  the  bone  has  been  broken  at  the  neck  and  only  the  posterior  frag- 
ment has  been  displaced.  Malgaigne'  collected  8  cases,  including  one 
reported  by  DenonviUiers,  which  he  places'  among  "dislocations  by 
rotation  in  place,"  but  which,  I  think,  belongs  here ;  the  cases  are 
Phillips  2,  Lizars,  Liston,  Turner,  N^laton,  DenonmUiergj  and  one 
anonymously  reported  in  the  Lancetf  1838-39,  vol,  ii.  p.  559.  To 
these  Delorrae  adds  5 — Blatin,  L^eune,  MacChrmac,  Pichordy  and 
Oieever ;  he  also  quotes  Foucher  as  having  reported  two  cases,  but,  I 
think,  erroneously,  one  of  them  being  Denonvilliers's  case,  the  other 
Thierry's,  a  dislocation  by  rotation.  Another  case  was  reported  by 
Munro,*  and  one  by  mysdf.^  I  saw  a  second  in  May,  1907,  and  another, 
Legroa  dark,  is  reported  in  MacCormac's  paper,  making  17  in  all.  In 
the  eight  printed  in  italics  the  bone  was  broken  at  the  neck,  and  only 
the  posterior  fragment  was  dislocated.' 

Of  the  9  not  complicated  by  fracture  of  the  astra^lus,  the  disloca- 
tion was  backward  in  6,  backward  and  outward  in  1,  Turner,  and  back- 
ward and  inward  in  2,  Lancetf  Munro.  Reduction  was  made  in  3 
{/jdncet,  Blatin,  Munro),  and  failed  in  4,  the  functional  result  being 
gtHid  in  3  of  the  latter  ;  Turner,  and  apparently  N^Iaton,  removed  the 
astnigalus. 

Of  the  8  complicated  by  fracture,  the  displacement  in  Lejeune's  is 
<Icscribed  as  backward,  in  the  others  as  backward  and  inward ;  the 
difference  is  slight,  for  in  the  latter  the  most  prominent  part  of  the 
astragalus  projects  but  little  beyond  the  level  of  the  side  of  the  internal 
malleolus.  The  tendons  of  the  flexor  longua  digitoriim  and  tibialis 
]K)Kticus  arc  die^placeil  upon  the  inner  side  of  the  malleolus,  and  that 
uf  the  flexor  longus  pollicis  sometimes  lies  to  tlie  outer  side  of  the 
astragjilus  and  sometimes  is  pushed  directly  backward  bv  it.  Tlie 
fragment  is  also  rotated,  so  that  its  trochlear  surface  1(m)ks  inwani, 
ana  its  fractured  surface  is  directed  forward  and  downward.  The  liru* 
of  fnuture  runs  from  the  anterior  border  of  the  trochlea  into  the  griHivf 

'  HiWvT  :  Com'siiblt.  fur  Pkhweiz.  Aertzc.  August  15.  1893. 

»  MalftaiRHP  :  Loc.  pit.,  p.  1058.  *  Malgawtne :  I.«r.  cit..  p.  lOW. 

*  Munro:  Ijincet,  1H')9,  vol.  ii.  p.  361. 

'■  Stim.son  :  Now  York  Medical  Journal,  May  28.  1887.  p-  594. 

■  Thf  following  nn-  two  of  thi>  n-fen-tn'w :  HacCormac  f«nd  Clark'M  case).  Transartiniia 
«f  tlu-  P»tholo((ical  Society  of  I^nddii.  1875.  vol.  xivi.  p.  174.  with  plat»!  of  spt-cian-ii  ob- 
tained two  yean  later;  Cheever,  Boston  Medical  and  Snrfrical  Journal,  1875,  vol.  xciii. 
p.  237. 
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occupied  by  the  interosseous  ligament,  [n  3,  livjeiine,  MacComiac, 
r)en<invilliera,  tlie  injury  was  compnnnd ;  in  Cheevcr'n  the  ^kin  over 
tlie  sstm^liiA  sloughed,  but  the  ulcer  soon  healed  without  luiviug 
exrutsed  the  bone. 

Keiluclioii  was  made  in  none,  although  Pichnrel  divided  the  tendo 
Aohiltis,  and  C'heevor  successively  divided  the  tendo  A<^hiili^»  the  tibi- 
alii^  antirus  and  jMisticuR,  the  flexor  longiiH  dif;itoriitn,  nnd  the  flexor 
longus  piillicis  at  the  tf>e.  In  three,  MacC'ormac,  Clark,  Cheevcr,  the 
patients  recovered  with  good  use  of  the  limb ;  in  1,  i'iehorel,  liuppura- 
tion  folluwed  and  the  limb  was  amputated  ;  in  2,  nenonvilliors,  8tim- 
son,  the  jMwterior  fragment  was  removed  «nd  Iwth  |>ati<'nt»  *lied,  mine 
of  pneumonia  nn  the  ninth  day.    The  n^ult  in  I^'jeiine's  is  not  hi:itc<i. 

The  Afilragalus  ean  be  felt  behind  the  ankle,  either  pnwsing  the  temlo 
Aehillirt  Imekward  or  lying  on  one  side  of  it.  If  the  entire  bone  is 
displaeed  the  abwnoo  of  the  head  ftx>ni  Uf<-  normal  po^tition  ia  shown 
by  the  deuressibility  uf  the  Roft  {larta  behiml  the  iscaphold.  Marked, 
ineorrigiblc  flexion  of  the  terminal  phalanx  of  ihe  great  toe  i»  noted 
in  three  of  the  cases.  In  mine  the  temionpof  the  peroneus  longusand 
brevis  were  dl^plai-ed  upon  tiie  outer  side  of  the  external  mulleoltis. 

In  the  tliree  ea^^e^s  in  which  reduction  waa  made  tfae  means  employed 
were  traction  followed  by  extension  of  the  foot,  traction,  direct  pressure, 
and  inversion  of  the  foot,  and  traction  and  direct  pnr«8urc ;  in  Munro's 
cai*e  several  montiis  elapsed  before  the  {latieut  regained  good  use  of 
the  limb. 

6.  Dialocfttion  by  Rotation. 

lu  tliLf  rlas<4  arc  not  included  tho%  numerous  cases  in  which  the  bone 
lias  undei^ne  rotation  in  connection  with  dbplaeemeut  from  tlie  tibia 
anil  fibula,  hut  only  thoee  in  whtoh  it  Ptill  lies  mainly  within  the 
mortise. 

Twudisttuct  varieties  of  this  cla-ss  may  Ik>  made  ;  those  in  which  the 
bone  has  Ikhmi  rotated  upon  its  vertical  or  tnmsvcrr*  axis,  and  alwi, 
perhaps,  ujion  the  an tero- posterior  axis,  but  still  remains  in  great  jiart 
within  tJtc  mortise  ;  and  those  in  which  tlie  Ume  ^till  lie^i  almost  exactly 
ID  its  normal  |HUiiiion  t>etween  the  malleoli  ami  has  undergone  only 
rotation  alx>ut  its  an tero- posterior  axis. 

The  divibiun  between  the  lirst  variety  and  tliat  of  dislocations  for- 
wanl  and  inward  is  rather  arbitrary  and  is  perhnp;*  not  always  to  l»e 
made  clinically,  and  the  three  eases  collected  by  Malgaiguc  differ 
notably  from  one  auotlier.  Barwell,'  in  a  valuable  paper  containing 
a  welUobsrrvcil  and  well-reported  case  of  his  own  ann  ahstnicts  of  all 
the  other  all*^-*!  rases  except  C'hevallcz'n,  pni|>oee0  to  term  the  injury 
disl(.>i-aliun  i>f  the  foot  with  version,  or  with  toraiou,  uf  the  a-lmgalus, 
applying  the  term  rrrnton  to  the  cases  of  rotation  about  the  vertital 
axis,  and  torsion  to  thoM;  of  rotation  about  the  auteru-prmteriur  axia. 
I  we  no  suflieient  reason  for  ustug  the  term  dislocation  of  the  foi»t, 
whidi  baa  alrcwiy  lK'<'n  emplovetl  for  another  fonn  of  injury ;  nnd 
vertifm  and  lortdvn  do  not  in  theniKelveb  intlii-ate  the  t^mse  in  which 
they  are  lued,  but  must  be  aecumpaiiiMl  by  a  defiDition. 

>  flknraU  :  Mcdloo-Chlnirilaa  Tnuu»eUi>iM,  latO,  toL  IbtL  r-  3B. 
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Malgaipiw  c\vo»  four  camit  of  rotation  about  the  vertical  axin,  hat 
I  have  piacou  one  of  them,  Dcnonvilliers,  among  the  flislooatu 
liackwara.  To  tlic  remaining  tltr^  Barwell  uddit  two  rejHirtcd  fay 
Vcrebely ;'  in  threp  of  them  the  head  of  the  a.'4tnigalu«'  lay  Im'Iow  the 
internal  malleolus,  in  one  jnst  behind  it,  and  in  one  just  in  front  of 
the  external  mtdleolus.  An  they  cannot  well  t)c  groujted  J  give  a  Bum- 
mary  of  each. 

lAumouier :  The  bead  of  the  astragalus  protruded  under  the  internal 
malleohm  between  the  tendons  of  the  tibiuliti  poeticiis  and  flexor  longux 
digitonim,  the  trochlea  lying  traneversely  in  the  mortis  and  forcing 
apart  the  tibia  and  fibula. 

Foucher:'  TIip  fi[iecimen  was*  taken  from  a  subjeel  found  in  the 
dis>«ecting-room.  The  astnigi»lu9  had  been  mlated  Wl  degrre?  about  itA 
vertical  axis,  the  trochlea  being  Htill  upright  in  the  mortise,  and  the 
head  below  the  iuteniul  malleolus.  Tlie  tendun  of  the  tibialis  jKiftttcus 
and  the  posterior  tibial  artery*  lay  in  front  nf  tlie  internal  malleolu$. 
The  posterior  half  of  tJie  astragalus  lay  on  the  caleanetim,  the  latter 
bone  lying  under  the  external  malleolus  and  displaocd  forward  and 
outward,  and  itit  axis  directed  forward  and  inwaru.  The  cuboid  waa 
partly  dislocated  downward  from  the  calcaneum.  There  waa  no  cica- 
trix ;  tJie  fool  was  flattened,  the  }ieel  shortened. 

Thierry  :  The  head  of  the  astragalus  pnyecte*!  midway  Iwlween  the 
internal  malleolus  and  the  tendo  Aehillis,  the  outer  hunirr  of  the  foot 
was  much  niistHl.  and  it  was  tlieii  se*'u  that  the  bone  wai*  alwj  sn  turned 
that  its  up|K>r  Hurface  lookinl  fonvard  and  inward,  the  tibia  renting  on 
the  internal  lateral  faoe  of  the  body  of  the  bone,  and  the  internal  border 
of  tlie  tn>chlea  exactly  wcupied  the  angle  l)etween  the  intcnml  mnl- 
leohis  and  the  tmdcr  surface  of  the  tibin.      Amputation;  recuverv. 

Verebely  :  Male,  twenty-nine.  Fibiila  fraeturtnl  above  the  ma[b 
olus.  Under  the  internal  malleolus  the  skin  w»s  very  tense ;  al>ui 
an  inch  lower  there  was  a  han]  bony  prominence  about  half  an  inch 
in  diameter.  Iteduction  failed.  At  the  end  of  the  third  week  an 
abscess  was  opened,  and  it  was  seen  that  thn  promineiKe  under  the 
malleolus  was  the  head  nf  the  astragalus.  After  four  months'  treat- 
ment the  man  could  with  difficulty  put  the  foot  to  the  griMin<l. 

Verebely,  s<'C4md  case  :  Male,  forty-five.  The  ftKJt  was  at  rij 
angles  ^vith  tlie  leg,  the  sole  looking  somewhat  inward  and  upwunl.' 
"Under  the  easily  distinguishable  outer  malleolus  and  in  front  of  it  a 
long  projection  half  an  inch  in  diameter  may  l»e  plaitdy  felt ;  this  can 
be  moveil  without  much  [Kiin  baekwanl  and  forwani  independently  of 
the  other  bones.  Behind  the  scaphoid, is  a  contdderable  hollow." 
Kt^ductioii   failed. 

Of  the  second  variety,  rotation  about  the  antero-pocterior  axis,  ^(al- 
gaigne  gives  seven  cajms*,  most  uf  which  llar\tell  n^jwts  ht'cau-^-  *>f  the 
iiK'oiuprcti'ucss  of  the  destTiptiou  or  because  the  aistnigalus  wa>*  more 
or  less  displawil  from  the  murtise.  Kcjwting  Royi-rV,  Suiilb's,  Li- 
ton's,  and  two  of  Dupuytren's,  there  Htill  remain  MnlgaigncV  own  and 

■  Vvrvltely  :  Wleii«r  incd.  Wix^liciuirhrin,  1009.  vol.  lU.  pp.  ?7W«»il  SSO. 

■  Kouvber :  Dull,  do  la  Sod4?t^  AjiBtoiDlqno.  ItAI,  vol.  zxii.  f.  XA 
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one  of  Dttjmytren'a ;  to  these  are  to  be  added  Karu'elPs  and  Cheval- 
ier's,' In  nil  four  caaea  the  cniidittnn  was  shown  h_v  direct  cxannnn- 
tion  :  Mulg-aigne  describes  a  si>ecinion  from  an  old  ciisc,  (.'hevullcz'a 
patient  wim  killed  by  the  fall  that  caused  the  dislocation,  and  Dtmuv- 
tren  an<I  Rarwell  excised  the  a^tragahm.  In  Malgaijrne's,  ChevalleR  «, 
and  Barwell's  the  rotation  was  outward,  that  is,  the  upper  surface  of 
the  trochlea  liad  Ijeconie  external  and  reste<I  againnt  the  inoer  face  of 
the  extenml  Hiallcolu?,  although  in  Malgai^nc's  the  rotation  was  some- 
what U'-fts  than  ItO  de^jrees ;  lu  Uupuytren's  the  bone  waa  turnetl  com- 
pletely upside  down,  rotation  of  180  degrees. 

Of  Malgaigne's  specimen,  which  is  pepre«ente*l  in  Ins  Aftax,  Plate 
XXX.,  Kig.  5,  it  is  said  that  the  head  ol  the  astn^ralus  rented  on  the 
si'Aphoid  and  euboiil ;  its  trtK-liIca,  turned  outward,  correspomhil  almikst 
entirely  to  the  inner  facet  of  the  tibula.  and  its  inner  side  lay  under 
the  tiliia.  The  rotation,  however,  was  not  a  complete  quarter  of  a 
circle,  for  a  ]Mirtion  of  the  outer  aide  of  the  ImhIv  of  the  a.stragalu4 
could  still  be  seen  partly  in  contact  with  the  iwint  of  the  external 
malleolus  and  looking  downwanl  and  outward.  There  was  bony 
anchy]o!^iti  belwM*n  tlie  asinigalus  and  caUuineum,  and  it  was  evident 
that  the  man  had  walked  only  on  the  outer  border  of  his  foot. 

Iti  Chcvallez^H  st>eoiinen  there  was  subluxation  of  the  head  of  the 
astragahM  on  the  scaphoiil,  the  upi>er  surface  of  the  tn>chlea  was 
turned  outward,  the  caleaneuni  was  broken  transversely  and  its  pos- 
terior fmgment  driven  up  Urhind  the  a^tragidus;  the  latentl  lifranients 
of  the  ankle  were  (]et.ii!iH'<l,  anil  the  anterior  Ihirdcr  of  the  lower  end 
of  the  tibia  was  broken. 

Dupuylren's  patient  was  a  man  fifty  yeari  oW,  who  had  jumped 
from  a  ladder,  alighting  on  his  heel.  There  was  a  lai^,  hard,  irr^- 
ular,  and  irreducible  proniinenee  in  front  of  the  tibia  and  extending 
to  tlie  instep.  An  incision  was  made  iHirallel  tu  the  axis  of  llic  foot, 
and  the  head  and  neck  of  the  astragabis  were  inimedialely  brought 
into  view.  Efforts  to  remove  llie  lK>ne  fuik-d,  for  tiie  jiosleriiir  part 
was  jrrs'^lMxl  and  hel<l  fast  UHween  the  tiliiii  and  ndcaneum.  On  seek- 
ing lor  the  cause  of  this  fixation  it  was  found  that  the  astragalus  was 
tunied  anmnd  in  such  a  way  that  its  up|»cr  surface  wati  dirtx-tt-d  down- 
ward, its  lower  upwanl.  and  that  the  hisik-like  proc^sn  at  ii^  inferior 
and  posterior  part  was  tixed  bem^ili  the  tibia  so  as  completely  to 
frustrate  our  efforts  to  extract  it.     The  patient  did  well. 

Rarwell's  |>attcnt,  a  man  twenty-eight  years  old,  whs  injured  by  the 
ovcrtuminj;  of  his  wagon.  When  seen  an  hour  and  a  half  after  the 
nocideut  the  foot  was  greatly  inverte<l,  its  front  HtmcMhal  turned  in, 
the  heel  raised.  The  inner  malU-oIus  was  much  hidden  ;  lieneath  it  the 
skin  was  thrown  ttito  two  ridges  by  thrw*  dwii  folds  drawn  in  scgnitrnts 
of  concentric  circles  from  a  centre  a  little  above  the  malleolus.  The 
outer  malleolus  proje<ned  abnormally,  the  skin  over  it  was  rather 
lightly  drawn.  About  an  inch  in  front  of  it  ancl  a  little  Ih'Iow  iu 
level  was  a  rounded  projivtion,  which  aIso>imicwhat  sirc(ehe<|  the  skin. 
An  inch  and  a  half  up  the  leg  and  in  fnmt  of  the  fibula  wiu^  a  omall 

'  CticTkUat :  BulL  do  U  Sue  Aoatutuiitoe,  IffTO.  toL.  xli .  p.  MU. 
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but  deep  wound.  Below  and  in  front  of  the  inner  malltKiliiH  deep 
prt'SKiire  rpvralitl  absence  of  the  usual  bony  substratum,  the  finger 
sank  into  a  hollow  boiinde<l  in  front  by  the  tub+Tiiyity  of  tlie  scanhoMi, 
wliich  lay  abnormally  near  the  nialleoinp.  The  niiindrd  nrojpftion  in 
front  of  the  external  malleolus  could  rtwlily  be  rccopnizetl  as  lh«r  hcftd 
of  the  aHtnmraluH.  A  little  way  l>ehind  thifi  was  a  ridee  of  Iwini;.  aUn 
evidently  a  i»art  of  the  astragalus  ;  it  le<l  from  the  hf^ad  bjiekwani  and 
a  littlr  upwanl,  diK.ip{H'aring  under  tlie  up|R*r  jiart  of  the  maUfoln*.,  at 
the  anirh*  iM'tween  it  and  the  anterior  e<lp'  of  tlip  tibia.  Tliin  ridpi-  was 
ninrki'dly  convex  outward.  The  extensor  tondon--^,  pre^-**-*!  tup-iher, 
ran  iu  a  bundle  a  little  diHtance  inside  the  rounded  projection.  The 
wound  communicated  with  tlie  injury.     Xo  fracture  could  be  detected. 

It  was  seen  that  the  relations  of  the  astra^hi^  to  the  other  bones 
were  altered,  although  it  was  still  within  the  mortise,  but  the  exact 
nature  of  tlie  injury  was  not  recopnized.  Varioui*  altempti*  were  made 
to  reduce,  and  even  the  tendo  Achillii*  van  divided,  but  in  vain  ;  a 
moidded  splint  was  applied,  and  the  wound  drepscd  with  carbolic  acid. 

Two  days  later  a  semilunar  incii^ion  wa>>  made  from  the  middle  of 
the  lower  end  of  the  tiliia  across  the  head  nf  the  astragalus  to  the  tip 
of  the  outer  malleolus,  the  flap  tunted  up,  and  the  lionc  fully  exposeo. 
It  was  a  little  turnetl  on  its  vertical  axis,  tlie  licad  having  moved  out- 
ward, and  90  deprees  on  its  antcro-|K)sterior  axis,  the  trochlea  being  in 
contact  with  the  cartilag:inous  surface  of  the  external  malleolus.  Th« 
inner  upper  angle  of  the  tnwhlea  fitted  closely  into  the  reentrant  angle 
furtuHl  Iiy  the  external  fualh^lus  and  the  tibia.  The  Itone  was  not  at 
all  displaced  forward — that  is,  it  did  not  protrude  abnormally  from  tta 
socket.  The  interosseous  ligament  had  been  niptureti ;  the  few  remain- 
in^;  fibres  wen>  dividetl,  ana  the  iHine  remuvtHJ.  Kxaminntion  of  iha 
cavity  failed  to  show  any  fracture  or  detachment  of  cartilnge.  The 
patieut  made  a  gtxtd  recovery,  and  was  dischai^l  nine  and  a  half 
weeks  after  the  operation. 


Treatment  of  Total  Dislocations  of  the  Astra^ns. 

The  statistics,  collected  by  BriK'A,  Dubreuil,  and  Poiusot,  nbow  that 
of  121  cases  of  dislocations  not  compound,  43  were  ancoeasTully 
reduced,  aud  it  is  worthy  uf  nut«  that  Poinsot's  list,  oompcKKd  of 
cases  re|K)rled  l>etween  18t>4  and  1S83,  shows  19  reductions  in  Ul 
ca-ses,  alK)ut  60  |>er  cent.,  and  ma  many  of  Broco's  casea  were  treated 
without  the  aid  of  anarsthci>ia  it  may  rca±iOuably  be  hoped  tlmt  P<Nn- 
aut's  percentage  is  an  indication  of  tlie  success  that  will  lie  obtainctl  in 
the  future.  Primary  extirpation  of  the  astragalus  was  done  in  9  of  the 
121  cases,  with  6  succcssea,  1  denth,  and  2  deaths  after  secomlary  aio'^ 
pulation.  (V>nBecuUve  extirjKition  was  done  in  41  cai<es.  with  39  sui 
cesses  and  2  death f;.  (>f  15  coses  in  which  the  dislonati<m  remained 
unreduced  aud  in  which  the  result  is  knowu  ^excluding  those  of  sec- 
ondary extirpation)  tlie  functional  result  in  8  was  good. 

t>f  (J3  compound   dislocations,  collected  by  Brocn,  rpductinn   wa.^ 
luade  in  9,  and  of  these  U  casee  6  recovered,  sccoudary  reniovol  of  the 
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a><tni^jlus  was  done  io  "Z,  and  1  died.  Poinmt  adds  2  caaea  in  winch 
reduction  \vb»  made ;  1  wa8  snec4»sfnl,  in  tho  other  extirpation  became 
necessary. 

In  58  compound  cases  primary  removal  of  the  astragaluB  was  done, 
with  42  HiiooeseeB,  14  death^^  and  2  consecutive  amputations  followed 
hy  dcat)). 

For  reasons  that  have  heon  alreaily  given,  we  liave  the  riglit  to 
expect  l>ettcr  results  in  the  future  in  compound  cases,  and  may  feci 
encouraged  to  make  reduction  wheuever  it  ia  ptKvihle.  Kxpectation 
in  irrctnicihle  flomjHiund  dislocatiunit  lias  almost  nlwayt*  ended  in 
removal  of  the  a^trajpilus,  or  amputation,  or  death,  and  the  cows  will 
probably  he  very  few  in  which  primnry  removal  ()f  the  astragalus  will 
not  give  the  |>aticiiL  the  most  .■*|»«fdy  recovery,  the  least  risk,  and  the 
most  uwful  lind). 

Of  5(J  F<in)ple  irpwhicihie  dislooation.<i  contained  io  these  statistics, 
suppiimttun  ot  the  joint  and  sloughing  of  the  »4kin  fnllowet)  in  at  least 
41,  anil  there  is  not  much  reason  to  siippo**  tliat  the  freqnencv  of  thw 
result  will  he  mut'li.  if  at  all,  dimininheil  in  the  future,  for  the  excit- 
ing cansc — hniifting,  pressure,  and  de<itruction  of  the  blood-f^upply  of 
the  a^ttragalus — will  Iw  repeated.  It  is  important,  therefore,  to  deter- 
mine tiie  proper  course  to  be  pursuc<l  under  i^uch  circuoistanoes.  In 
18H  t  Dr.  McBumev,  of  New  York,  ^^ncceNifully  reduced  a  dislocation 
forward  and  invranl  by  exposing  the  head  of  the  n.s(nigalu«  thmiich 
an  incision,  and  lifting  tho  tendon  of  the  tibiali^'anticn-i  whirh  tiglitly 
embni(t.><l  the  neck  of  the  bone  and  had  pn>ventt<d  reduction  ;  otiier 
equally  good  rettulljt  have  since  been  obtained  by  the  same  mranf*. 
Primary  removal  of  the  astragalus  is  recommended  by  Barwell  in  all 
cases  in  which  "certain  an<l  suflicient  but  not  Uvt  jtcnwcring,  attem[>tj4 
at  nHlui'tion"  liave  failed,  and  the  f:ict.<>  that  four-fifths  of  the  r:uM'H 
left  to  themselves  have  ended  in  suppuration  and  secundury  removal 
of  tho  agimgAlus,  and  that  the  functional  result  after  removal  is  giKvl, 
will  lie  generally  accepted  aa  a  JuMtiticittion  of  the  advice,  btit  it  neeiU, 
1  think,  to  be  conditioned  U[)on  the  failure  of  reduction  by  arthrotomy. 

In  sliort,  tho  plan  to  ho  pursued  in  simple  cu^'s  is  to  attempt  rttluiv 
tion  by  traction  upon  the  fmit  with  the  hands  4)r  pullevh,  under  ana«- 
thcsia,  and  with  the  knee  flexed,  and  by  direct  pretwure  so  applied  as 
fimt  to  correct  bucli  rotation  of  the  bone  as  mav  exist,  and  then  to 
funie  it  back  into  place.  ThiH  failing,  ex|MH)e  the  bone  by  inci>ion,  and 
peek  to  remove  the  olwttaclc  to  reduction  and  then  to  redaoe;  thi»  aim 
failing,  remove  the  astragalus.  In  cuj^jt  in  which  tite  astrtgaluH  is  not 
only  dt.«l<K:ated  hut  ul^o  broken,  I  think  primarii-  rc>moval  \»  the  mSad 
pliin,  even  in  cascjs  of  bai^kwanl  iltfsliH'ation  of  the  piwterior  fnigment, 
although  in  three  such  treated  wttliout  removal  the  |mtient«  rrcovertMJ 
with  u^ful  limbn. 

In  comiwund  diiibx^tions  reduction  is  to  Iw  sought  unless  the 
at«tnigidus  is  entitx-Iy  detnche^l  or  iIr*  I.iccratioo&  arc  s*i  exten#iivc  that 
(suppuration  i.s  utiavotdable  ;  otherwise,  priman'  removal  uf  the  lutnig' 
ulue,  or  amputation  if  clearly  indicated. 
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BIEDIOTABSAL  DISLOCATIOK. 

In  tliih  the  dmlfH.'atiun  takes  |>ke<:  in  tlie  medio-tarsal  jnint,  tlic 
BrAphoid  and  riilmid  Wing  together  displaced  from  the  astragalus  and 
eulcaueum  which  preson'c  their  relatioDS  to  each  other  and  to  the 
bont^^  of  the  leg.  Br(»ca,  in  the  paper  above  quoted,  {tointed  out  that 
most  dislocations  previously  re|>orted  under  this  title  were  actually 
suha.itnigaiuid.  Puiliul  dislucatiou  of  the  cuboid  from  tlie  calcanpum 
appears  to  \ye  frequently  a^Hociated  witli  Bnbastragaloi<t  dislocatiotti, 
but  the  cases  in  which  the  medio-tarsal  joint  alone  is  involved  arc  few. 
Ceases  too  briefly  ilcscribcd  to  be  iKwilively  accepted  were  reported  lijr 
•J.  \j.  Petit,  Lii^ton,  and  (\H)per,  but  more  n-cently  four  ca."es  have 
been  plaoeil  on  record  in  two  of  which  the  din^noeis  was  confirmed  at 
the  autopsy.  Thomas*  reported  a  case  in  the  service  of  I>enonviIlieni; 
the  patieut'ri  foot  had  Ikm^h  cnmhcil  !>y  the  wheel  of  a  cart.  The  plan- 
tar surface  was  convex,  the  dorsum  so  swollen  that  the  lx>ne9  conld 
not  be  felt ;  the  foot  was  shortened,  and  it#  anterior  portion  could  be 
moved  laterally,  but  the  movemcDta  were  puiuful  aud  accompauicd  \vy 
crepitus.  The  diagnosis  of  fracture  of  the  head  or  neck  of  tln'  a»tn»jf- 
alus  and  rupture  of  the  calcaneo-cuboid  ligaments  was  made.  The 
patient  died  of  erympelas,  and  at  the  Huto{>sy  the  tibio-tanal  and  cal- 
canen-astragaloid  joints  were  foimd  intact ;  the  head  of  the  astragalus 
and  the  eulwid  surface  of  the  eulcaneum  fonned  a  very  marked  almnr- 
ni:d  proniiueucc  abovC  the  second  row  of  the  tarsus  ;  the  sc:iphnid  was 
fnicture*]  nnten>-p«steriorly,  and  its  outer  fragment  pDJected  nn  the 
plantar  tiurface;  the  cuboid  was  still  in  contact  with  the  inferior  half 
of  the  nnlerior  end  of  the  cah^neum  ;  the  supt^rior  me<lir)>tar?«d  liga- 
ments won;  ruptured,  and  the  inferior  calcaneo-scnphoid  partly 
dctaclicl  ;  the  inferior  cat  can  co-cuboid  was  uuhmken. 

Anger's'  patient  was  iujurc<1  by  a  fall  from  a  height.  There  was 
slight  flattening  of  the  arch  of  the  fiM)t,  without  deviation,  and  with 
cou^ideniblc  ccchymotic  aud  inflammatory  swellini^.  He  dieil  of  ery- 
sipelas. At  the  autojwy  the  he^d  of  the  astragauis  was  found  ubnve 
and  in  front  of  the  scaphoid,  and  the  cuboid  facet  of  the  cnh-nncum 
u|)on  the  upper  surface  of  the  cuboid.  The  superior  calcaneo-scnphoid 
aud  internal  t^lcaneo-culmid  ligaments  were  rupturiMl  imd  turn  fn>m 
their  anterior  insertions.  It  w:i^  difluMilt  to  re<Iu<*<'  ilie  disliK^tion  cvcti 
after  dissection.  The  only  fracture  was  of  the  anterior  part  of  the 
scaphoid,  the  tubercle  of  which  was  almost  cntipely  ton)  away. 

In  the  third  wise,  WanI,"  the  dislocation  was  old.  "  Tlie  fnol  pre- 
sented a  remarkably  twisted  uppcjinince.  the  anterior  part  )>einp  directed 
oonsidcmbly  inwani,  and  the  inner  edge  somewhat  elevated.  The 
dorstmi  was  shortened  one  incli.  Tlie  anterior  ends  of  the  cnleaneuro 
and  a.stragah)s  projected  distinctly  on  the  dorsum.  The  external  mal- 
leolus liad  l>een  fractured. 

In  the  fourth,  Fuhr,'  (he  dislocation  was  outward.     The  patient  was 

iThoBu:  Hiia.d«l».Soo.  >KtcI.il'Iiidr«eI  lioinft,  ISS?,  ((ooted  by  Daptay  aihI  Dtlom^ 

*  B.  Anger:  Tmit6  leonognphUiim.  p.  3)4. 

*  WkM  :  TntMMdotw  of  tim  I'nthulugiml  Sodctj  at  Loadan,  Idlfr-fiO,  a.  tU. 

*  Fuhr:  M&uch.  uiod.  Wocb.,  liURtb  S,  Utt 
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Hixty-six  rears  old  and  had  &Ilen  six  feet ;  the  foot  was  slightly  pro- 
nated  and  the  pr^ection  of  the  posterior  surfaces  of  the  scaphoid  and 
cuboid  could  be  matinotly  felt  in  front  of  the  external  malleolus. 

OOnaENITAL  DISLOOATIONS  OF  THE  AKKLE-JOINT. 

Kraske^  exhibited  at  the  Ninth  Congress  of  the  German  Surgical 
Society  two  patients,  father  and  son,  with  congenital  dislocation  of 
both  ankles,  and  also  the  two  1^  of  another  child  of  the  same  father 
which  had  died  in  infancy  and  had  been  similarily  affected.  The 
abnormality  was  a  subluxation  outward  accompanied  by,  and  probably 
due  to,  defective  development  of  the  6bula.  In  all  three  cases  the 
middle  and  upper  part  of  the  fibula  was  lacking,  but  in  the  specimen 
a  small  upper  epiphysis  existed.  In  the  father  the  lower  end  of  the 
fibula  was  only  four  centimetres  long  and  was  obliquely  placed,  the 
apex  directed  outward.  The  articular  surface  of  the  tibia  was  also 
oblique,  looking  downward  and  outward ;  the  foot  was  flattened,  mark- 
edly abducted,  and  moderately  pronated.  The  l^s,  compared  with 
the  thighs,  were  abnormally  short  and  slight 

Resection  of  both  ankles  had  been  done  upon  the  son  to  correct  the 
faulty  position  of  the  foot :  on  the  right  siae  the  internal  malleolus 
and  a  comparatively  lai^  part  of  the  astragalus  had  been  removed ; 
on  the  lefl,  the  entire  lower  end  of  the  tibia  and  a  small  piece  of  the 
astragalus. 

Other  forms  of  congenital  subluxation  belong  to  the  subject  of 
clubfoot 

>  Knuke :  BciUwe  zani  Centnlblktt  fat  Chir.,  188:!,  No.  2»,  p.  85. 
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Iiocamc  necrosed  and  was  fiiwntaneoiisly  cart  orrt,  the  iiatient  rcco«f* 
inp.     The  rosiilta  of  primary  reiiiuval  of  iJie  ii.>itrapiItiH  nminlii^  t#] 
th(«e  gtntij*ticft  are  rather  Iwtter  than  those  of  reduction,  htit,  as 
been  sai<l  before,  the  value  of  these  statistics  as  a  Itasis  fur  the  cbol< 
of  a  method  of  treatment  luts  been  greatly  diraitiibhed  by  Ihi-  itnji 
nient  in  the  metlMM^  of  treatnuMit  of  ojm?ii  wuiinil»>  that  has  taken  \t\ 
in  tilt  last  ft'H  yearn,  and  there  i^  pMxl  ri'uwjn  t"  ho|K.'  lliat  auppuratk 
and  its  attendant  dangers  will  be  less  frequent  in  future. 

Reduction,  which  has  eometimes  been  made  bv  tmetion  with  the 
hands  alone,  more  frequently  has  nee<leil  tlie  aid  of  pulleys,  even  when- 
luiffisthesia  has  been  employed.  The  knee  shonhl  l>e  flexed  to  reU] 
the  muscles  of  the  calf,  anil  the  traction  in  the  lateral  awes  i>liould  Iw 
downwanl  and  nsiially  ali-o  forward,  and  coaptative  pressure  should  U- 
made  U]Htn  tlie  ftHitand  leg.  The  raiiw  of  the  irreihicibility  in  j«jnic 
cases  is  not  entirely  clear;  it  Ims  been  attributed  to  tlie  enpi(»¥ment  nf 
the  iwsterior  lip  of  the  astragalus  in  the  groove  on  the  up|)er  surface 
of  tlie  ealeaneum.  In  '^nc  case  of  oblinur  nntwarrl  dislocation  I  wj 
obliged  to  make  a  luugitudinal  incision  alung  the  hi-ad  of  (Ih<  aslragali 
and  disengage  from  beneath  it  the  tendon  of  the  tibialis  antlein. 


TOTAL  DISLOCATION  OF  TH£  ABTBAOALUB. 

{"Double  Didocation    of  the  Aatragalu*.") 

This  dislocation  is  a  combination  of  the  two  prcceiliug  <>ncs,  thr 
tibio-tarsal  and  the  sultastrugaloid,  the  astrugultis  being  siinultaiitruuisly 
displactni  from  its  normal  rt-lati(»n8  with  the  iKtnes  of  the  leg,  tiit  cnf- 
caneuiu,  and  the  scaphoid.  It  is  much  more  freouent  tlian  either  of 
the  other  two  and  is  olleu  compound.  The  astragalus  may  be  diiipIaoMj 
forward,  Itackward,  or  to  either  side,  or  to  any  iutermeutate  position, 
and  may  at  the  same  time  be  rotated  about  any  of  its  axes,  or  it  nmy 
\te  rotated  while  remaining  in  tlic  tibio-tibular  mortise.  The  varietit 
of  dislocation  are,  consequently,  very  numerous,  but  they  may  !«' 
grouped  as  dislocatious  foneardt  bacheard^  ouhpard  and  j>n-tntr(t,  and 
inward  and  /orwttrdj  tJiese  terms  indicating  the  direction  in  winch  the 
astragidns  is  displace^I,  and  diidwfUion*  hif  rotation^  including  in  the 
latter  mtly  those  in  which  the  bone  remains  more  or  le^  completi;!/ 
within  the  uiurtise. 

The  causes  art*  varied,  the  most  common  Iwing  falls  frt>m  a  height) 
nj)on  the  feet  and  violent  twisting  of  the  foot,  as  when  tt  lia«  been 
caught  betweeu  the  spokes  of  a  wheel.  It  is  seldom  po(»sibIe  to  detei^ 
mine  the  exact  mode  ofproductitm  in  any  given  case,  and  expcritnent 
upon  the  cadaver  has  not  done  much  to  elucidate  the  subj<'ct ;  but  it 
seenia  probable  tliat  dorsal  or  plantar  llcxiun  and  alHbiciiun  or  adduo- 
tion  are  refpiisite  to  rupture  the  ligament.^  that  bind  the  nstnigalus  to 
the  other  bones,  and  that  then  it  is  forced  from  its  place  by  prcMt^ure 
exerted  through  tltc  bones  of  the  1^. 
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1.  Dislocation  Forward. 

In  this  form,  whirh  is  ver\-  mrp,  the  a<itmg3ihin  ia  displaw^tl  directly 
fonvard.  To  the  hriefly  described  and  somewhat  doubtful  caws  col- 
leettnl  hy  Mal^igne,  Dclorme  '  addetl  only  two,  in  one  of  whieh  t  Moix?!- 
Lavall^)  theastrajpilu-'shad  Im-ch  rotatinl  l80degre«?Ha!tout  ilft  vertical 
axis  and  hoth  nmlleuli  were  hrukeu  ;  tlie  foot  was  very  movable  on  the 
astraf^.ilii3,  and  the  astragalus  on  the  tibia.  The  e^ide-s  of  the  bone 
could  be  distinctly  felt,  and  its  poeterior  snrface,  which  looked  directly 
forward,  lledttctiou  was  easily  made.  In  ihe  other  case,  Burrall.  tlie 
diploration  was  compound,  the  head  of  the  aHtmgnluH  projerting 
ihningh  the  wound  and  resting  on  the  dorsal  surface  of  the  scaphoid, 
llolh  it  and  the  fo»)t  were  freely  movable.  The  extensor  tendon;?  and 
that  of  tlif  libialiH  anticus  were  rupturetl,  tlie  malleoli  and  ealcaueum 
were  broken, 

2.  Dislocation  Outward  and  Forward. 

In  tfaifl,  the  mont  i-onmiun  fnnn,  the  head  of  the  astragalus  rests  oti 
the  outer  enneiform  and  tho  rnlwiid  or  rven  on  the  fifth  m«>tatnr>ia],  its 
posterior  nan  lying  just  within  the  mortise,  and  is  freely  movable ;  llie 
fotjt  is  tidduutcd  and  inverted  and  usually  displaeiii  liodily  inwani,  so 
that  tlie  external  mullfolus  is  pnmiinent  ami  the  internal  hidden,  and 
sometimes  the  adduetion  of  the  front  of  the  foot  is  ver\'  marked  and 
combiDcd  with  abduction  of  the  heel.  If  the  dislocation  is  eom|)Ound 
the  a^tRigalus  ]>resenlH  in  Ihe  wound,  which  otmnionly  extends  Iwck- 
wanl  tn  or  l>eyond  the  extenial  malleolns.  The  lower  end  of  the 
fihnta  mav  bo  torn  away  from  the  tibia,  and  <'tther  <»r  lioth  malleoli 
brukcn,  AVitli  the  displacement  may  be  (xmibiiied  \'ariou.«  kin<lf«  and 
degrees  of  rotation  of  the  aetragalus,  and  ttometimcs  the  astragalus 
is  broken. 

3.  Dislocation  Inward  and  Forward. 

In  this,  the  seciuid  iu  order  of  frequeney,  the  foot  is  everted  and 
alMlucte<l,  but  ^onn'times  is  Inidily  di^placeil  to  the  outer  .^^id*-  without 
deviation.  The  astragfdiis  projects  in  fnint  of  or  l>el(tw  the  internal 
malleolus,  and  its  head  appears  aln'ays  to  be  depressed,  sometimes  so 
far  that  the  bone  must  liave  undergone  rotation  of  90  degrees  about  its 
transverse  axis.  In  a  case  rei>orte<l  by  Hunt'  it  was  so  far  rotnt«l 
about  ilii  vertical  axis  tliat  the  liead  was  tlireeteil  towanl  the  niithileof 
the  other  foot.  If  the  injury  is  compound  the  wound  lieson  the  inner 
side  and  extends  tuickward  l>el<>w  (he  malleoluii.  It  may  be  arcum- 
panicd  by  fracture  of  the  malleolus. 

■  Helonne:  l>irt.  'In  MM-  tt  Cliir.  iiralittiicn,  tSTIi,  Tnt   xiviL  ft.  AM; 
>  Buol :  rhiladclphbi  Modiotl  Tiinw.  IKHf,  vol.  lii.  p.  Ut, 
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TIic  first  nu'tatarsal  is  niitrli  mare  fntiuently  dislocated  than  the 
others,  and  the  displacement  jins  ^iiendly  Wn  iiiiwanl.  In  one  case, 
Dt-marqiiay,'  Uk-  time  lay  uudt-r  that  of  (lie  «eooud  metatarsal  ;  and  the 
other  end  uf  ihe  bone  wns  also  dis)<>c»ted,  i-niii|ioun<] ;  Detoarquay 
removed  the  lione.  Fiwher  saw  four  siieh  dmihle  «ist>.  A  frrqiient 
cau8c  has  been  a  fall  while  nit  a  liiirst\  tlie  pressure  iif  the  i^tirrup  agaiu.it 
the  inner  and  under  snrfaee  of  the  lione  apparently  causing  the  injun*. 
The  symptoms  freonently  indicate  tlie  coexistence  of  a  sprain  of  neigf*- 
iHjring  ji)mt:-4.  Keunctiou  Uas  always  been  easy  by  tmetiuu  and  direct 
]>refi.siire. 

Ltulaleil  dislucatioD  uf  the  second  metatarsal  upon  the  dorsum  ht» 
been  rejHirtcd  in  one  f^ane,  Krault  and  Kelin,  cpioteu  by  Hitxig;  tliat  uf 
the  third  di>wnwanl  and  Uirkwanl  in  one,  Tufnell ;'  tl):it  nf  ihe  fourth 
upon  the  dorsum  in  thrw,  Malgaignc,  Siirmay/  and  Gusselin.* 

The  fourth  and  fifth  nielatarsuls  have  I)een  U^'tberdislotrated  upwanl 
and  inwani,  Mun1et:j;i:i,  and  upward  and  Uickward,  Siuth  ;  liuih  ijuntwl 
liy  Alali^ai^iR-,  Tlie  third  and  fonrth,  Ilartmnnn,  and  the  first  and 
second,  M:irit,  Iiave  been  toju;etlier  displaced  ;  both  ipiottHl  by  J  leiorme.* 
The  first,  second,  and  third  were  dislocated  to^tlier  niion  the  dorstmi 
in  two  easts,  Ijiiugier,  quuted  by  Malgaigne,  and  Wilms,  uuoted  by 
Ilitzig,  and  dowuwanl  iiitu  the  sole  in  a  aw  n<|>firted  bv  Tulnell  ;*  in 
the  latter  case  tiie  injury  wad  cnnneil  by  the  fall  of  a  iionit^  and 
irreducible,  but  the  patient  reeovercil  giwd  u.sc  of  the  lindi ;  the  Ii 
history  is  rei-tinletl  in  the  same  junrnal,  1855,  vul.  xx.  p.  •ii)'2. 

Dislocation  of  the  second,  tliird,  and  foorth  t"^-ther  upon  the  dor- 
sum was  seen  by  Klulgaigne  once ;  the  «inif  diagnii«i»  was  made  by 
him  in  amither  cum?,  but  al  Ibe  anto|)hy  it  was  fiiuiid  that  the  fifth  was 
al««»  [Kirtly  ilisloi^iteil  from  the  cnUiid  and  that  the  (irwt  together  with 
the  internal  cuneiform  was  dispLtced  inward.  A  ca.«<e  is  reported  by 
Favier.' 

Dislocation  of  the  first  four  metatarsals  have  been  reported  in  four 
cases,  Malgaigne,  Ilitzig,  iX-niartiuay,"  Kly;'  in  Ma1gai}.nie's  the  tir-t 
three  were  displaeed  downwanl,  the  fourth  upward  ;  in  Kly'ts  the  first 
inward,  the  others  upward  and  outwnn!  ;  in  tlie  utlier  two  the  dii 

idacenieut  was  upivan.1.      Malgaigne  was  able  to  nxluce  the   fourth,' 
XMnanjuiiy  the  fit>^t.,  and  Hil/.ig  all ;  notwithstanding  the  per?«i«tem» 
of  ]jart  of  the  dislocation  the  two  patients  hod  g<.>o<l  use  of  the  limb. 

AU  the  metatarsal  bones  nuiy  be  displaced  together  upwanl,  innanl, 
downward,  or  outwani  ;  of  the  hitli-r  two  foriiih  <)nlv  nur  exam]d<'  itf 
ejirh  has  been  reiK>rted.  Sniyly  '"  «iw  all  five  bnnes  <lisIi.M'altil  iiomi- 
ward  by  tlie  fall  of  a  wag«in  wliieh  pressed  the  heel  forward  while  the 
toes  were  fixed  ;  reduCtiun  was  maile.  The  eai^c  of  diMlixtutiou  iuwani 
is  Kirk's,  quoted  by  Malgaigne,  who  dibtrusUs  the  diagnosis, 

'  nraimn|uay ;  Bull,  de  !»  Sue  Av  <'liir.,  IKTI),  rot.  x.  |i.  3S. 

■  Tiiriirll :  l>iililiti  IJuwrtcrlv  .((lurniil  v(  iiw  Mciliiiil  KcIciicck,  li^Vi,  i*.  303. 

■  HiirnMy:  Bull,  do  bkHon,  ile  Cfair,  IH70,  vul.  il.  p.  s:iK 
'  (kmrllD:  Gu.  dc*  HApiUux.  107((,  p.  755. 

*  IMonuD  :  Diet  de  MM.et  Chir,  pnl.  vol.  xivii.  art.  VieA. 

*  TitrmJI :  [>iiblln  Quikrterly  Journal  of  th«  MnltrHl  H<npiirMH,  |f<r»|,  m].  xvIL  |i.  6R. 
'  Fiivier:  Arch  de  Med.  et  Pharm.  rail..  SuTcuibcr.  IW^, 

■  DeourvjOAy:  (Ini!.  dec  HApitaax,  Ib^A,  |v  631. 

*  i:i>-:  Aiuulftiif  Surg..  .\u|[.,  1006. 
'*  Siiiylv  :  l>ubUu  Uu<ni«r>v  Juurual  of  tliii  Mt<J[ad  SrWtin%  lHn4,  v<4.  svlt.  |l  SIT. 
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or  dislnoAtion  ontwird  ton  cn$es  have  been  reportctl :  Ijatigter  uml 
T^ieombe,  qtioU-<l  by  Mul^^ignc,  Tulsolifk,  qtioUtI  by  lliUig,  Migiuil- 
IhiDtou,'  lii'sprfe,"  .iihI  live  <jii<>t4>il  by  ISiiyer.  Tlif  int(-rIiKTkiii}r  <>f 
the  ba^^  uf  tlit'  second  nictHternuil  bctWL'eii  the  first  ami  thinl  r(iiu>iroriii 
ItnneH  must  make  a  lattral  disl<K-atioii  iiii|N>ssibU>  except  ha  secoiKlary  Ui 
one  upwunl  ur  (lowinianl  or  miles-*  uaxuujmuied  by  fracture ;  in 
Trfiiigior's  oiu!  iV-gprcs's  the  seeond  nietatjirsal  wai>  broken  at  its  upper 
onr),  iin<I  in  Mi^not-]>:tnton's  and  l^combe'ri  the  tliird  was  broken,  iu 
fuiir  vu»efi  rcduetidu  was  made. 

Pislucjition  upward  may  be  complete  or  innmipletc,  and  somottmes 
the  whole  or  |mrt  of  tlic  lirst  cuneiform  remains  attached  (o  the  first 
metatursul  and  t.s  disphietil  with  it.  llitzig  (X)llect«l  eleven  cuj^ea 
The  m«wt  fre<iueut  cause  \<  tlirect  violentH?,  but  in  two  ca;«es  it  w;w  mus- 
cular action^  tne  efforts  of  the  patients  to  avoifl  falling  afV-r  having 
alip|HHl  while  carrying  lje:ivy  bundles.  The  auto|»sies  an<l  the  com- 
poiinil  cases  have  shown  nipiiirf;  of  the  dorsal  and  of  some  of  the 
palmar  ligament^  rupture  anil  laceration  of  wmie  of  the  inten«scoiw 
ligaments  and  luuseles,  fracture  of  some  of  the  metatarsal  Imjucs  and 
oocasiunally  of  the  cnl>oid  and  first  cnucifonn,  and  s^unctiuies  sejiara- 
Uon  of  the  first  or  fifth  metatarsiil  laterally  from  the  others.  The 
nietutiir8na  may  remain  in  line  with  the  rest  of  iIk:  foot  or  be  deviatod 
to  either  side,  anil  the  bases  of  its  bones  form  a  tranKver!*  ridge  either 
corresponding  exactly  tu  the  line  of  the  joints  or  at  a  somewhat  higher 
point  upon  the  tarsus.  Kt><luctiou  was  made  more  or  le^s  ooniplL'tely 
in  some  of  the  cases  ;  in  others  it  fatUwl,  hut  the  patients  gnulually 
recovered  the  use  of  the  limb  ;  in  one  compound  case,  Mar^l,  primary 
amputation  was  done. 

SUBLTTXATION  OP  THE  HEAD  OF  A  METATARSAL  BONE. 

In  the  hcven-rtt  form  uf  (his  aff'wtion,  iirst  descril>«l  by  Dr.  T.  O. 
Morton,*  the  head  of  the  fourth  mctatan^al — less  freiiuently  the  third 
— apiK-ars  to  Ui  displaced  fnnu  its  normal  n-lations  with  tlie  adjoining 
one  on  e:ich  side,  and  alsti  with  its  toes.  The  most  retvnt  paper  on  the 
subject^  one  which  contains  a  full  bibliography,  is  by  Jones  and 
Tubby;*  tlie  reader  is  rcferreti  to  it  for  the  |Kithology,  eymptoms,  and 
treatment.  It  secerns  appropriate  here  to  refer  oulv  to  the  seven*  form 
in  which  excision  of  the  head  of  the  metatarsal  Iwne  or  of  the  entire 
joint  is  oocasiunally  nci-os^ry  fur  relief. 


DISLOCATIONS  OF  THE  TOES. 

1.  Hetatarso-pbalansreal  Dislocations. 

Dislocations  of  the  Great  Toe.  The  trio>t  comninn  cause  is  a  fait 
uj)on  the  toe;  unmug  the  less  frequent  are  the  art  of  kicking^  receiv- 
ing the  weight  of  the  body  upon  the  toe  alone  in  going  upstairs,  ami 

'  MlsDul-DRiiInn  :  Airli.  |t<'-n  <)«  MtM,,  IsilA,  v<il.  It.  |),  4aV 

*  lh<«prr»;   Knll.  dr  la  Hue.  AltaUiUliAiiP.  I»C& 

'  Mortnit :   Anu-r.  Jouni.  Med.  Sri.,  J»tiiiiir)-,  ItCtl. 

*  .Ktntu  Kiiil  Tuliby :  UvUl«n«lKM  ur  Morton *a  t)b>nwr,  Anmb  uf  !Hinp*rT.  ^]il«mli«tr. 
IffW. 
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violence  recived  npon  the  metatarsus.  The  iDJury  is  frequently  com* 
pound.  The  dislocation  has  been  upward,  backward,  and  to  one  side, 
the  most  frequent  appearing  to  be  those  to  the  outer  side  and  back- 
wardy  and  secondly  those  directly  backward ;  the  former  of  these  two 
is  almost  always  compound,  with  projection  of  the  head  of  the  meta- 
tarsal bone  through  the  wound  on  the  inner  and  lower  aspect  of  the 
joint.  Coexistent  sprain  or  subluxation  of  the  first  tarso-metatarsal 
joint  has  been  occasionally  noted.  If  the  lateral  displacement  is  widf 
^e  flexor  tendon  may  slip  past  the  head  of  the  metatareal  bone  and 
make  reduction  impossible  except  by  operation. 

Of  14  simple  cases  collated  by  Delorme  reduction  was  easily  made 
in  8  and  failm  in  4 ;  of  the  compound  cases  the  head  of  the  metatarsal 
bone  was  excised  in  5,  and  the  entire  bone  removed  in  3  ;  of  14  com- 
pound cases  in  which  the  attempt  to  reduce  was  made,  it  was  successful 
m  9.  The  means  employed  to  reduce  have  been  traction  and  direct 
pressure  upon  the  base  of  the  phalanx,  and  arthrotomy  in  some. 

Dislocattons  of  the  Other  Toes.  Dislocation  of  the  four  outer,  the 
four  inner,  or  of  all  five  toes  together  has  been  reported  in  several 
cases,  the  direction  of  the  displacement  being  upwud  and  backward 
or  directly  outward ;  in  the  latter  the  head  of  the  metatarsal  projected 
through  a  wound  and  had  to  be  excised  before  reduction  could  be  made. 

2.  Dialocations  of  the  Phalanges. 

With  one  exception,  the  second  phalanx  of  the  third  toe,  in  all  the 
cases  that  have  been  reported  the  dislocation  was  of  the  terminal  pha- 
lanx of  the  great  toe.  In  one  case  reduction  could  not  be  made ;  in 
another,  which  was  compound,  a  portion  of  the  bone  was  subsequently 
cast  off. 


INDEX  TO  FRACTURES. 


A. 

Absorption  of  bone  after  fracture,  61, 

113 
Acetabulum,  303 

rim,  314 
Acromion,  211 

Age.  influence  of,  on  frequency,  20 
Allis,  relaxation  of  fascia  lata,  335 
Ambulatory  treatment,  104 
Amputation,  109 
Anaerson,  suture  of  patella,  373 
Aneurism  after  fracture  of  clavicle,  197 
Angle,  splint  for  jaw,  172 
Apophyses,  separation  of,  24 
Arrest  of  growth,  31,  76,  228,  292,  359, 

389 
Arteries,  injuries  of,  68,  78 
Astragalus,  402 

Asymmetry,  normal,  of  limba,  50 
Atlas,  148 
Atrophy  of  limb,  77 

interstitial,  39 
Axillary  vein,  torn,  231 
Axis,  148 

B. 

Bailet,  hvmatomyelia,  146 
Barker,  suture  of  patella,  375 
Barton's  fracture  of  the  radius,  294 
Bennett,  flrst  metacarpal,  299 
Bigelow,  neck  of  femur,  317,  326 
Bloodvessels,  injury  of,  68 
Bolton,  hfematomyelia,  146 

neck  of  femur,  322 
Braun,  head  of  femur,  316 
Buck's  extension,  96,  352 
Burrell,  fracture  of  spine,  158 

0. 

CALCANEtm,  403 

Callender,  edge  of  radius,  296 

forearm,  276 
Callus,  exuberant,  61,  73 

formation  of,  57 

painful,  73 

retarding  influences  upon,  113 

softening  of,  76 


Callus,  weak,  75 
Cancer  a  cause  of  fracture,  47 
Carpal  bonee,  297 
Cartilages,  fracture  of  costal,  188 
Causes  of  fracture,  39 
detennining,  40 

mtLSCuIar  action,  41 
predispomng,  39 

acquired  tendency,  40 
cancer,  47 

congenital  tendency,  40 
disuse  ctf  nerve-centres,  46 
inherited  tendency,  40 
osteomyelitis,  48 
rachitis,  46 
syphilis,  46 
Ceci,  suture  of  patella,  377 
Chaput,  patellar  disabitit;^ ,  377 
Chest,  discoloration  of  skm  by  compres- 
sion oi,  186 
Clavicle,  192 
complications,  196,  200 
etioUwy,  198 
pathology,  192 
relations  to   dislocation  of  shoulder, 

554 
nmultaneous  fracture  of  both,  201 
symptoms  and  course,  199 
treatment,  202 
Clinical  course,  64 
Coccyx,  311 
CoUes's  fracture,  285 
Comminuted  fractures,  27 
Complications  of  fracture,  67 
early  local,  67 
general,  70 
late  local,  73 
Compound  fractures,  31 

treatment,  106 
Condyloid   process  of  inferior  maxilla, 

167,  168,  172 
Coracoid,  213 

Coronoid    process    o(    inferior  maxilla, 
167 
of  ulna,  270 
Crepitus,  52 
Cubitus  valgus,  254 

varus,  240,  246,  249,  252 
Cuboid,  406 
Cuneiform,  carpal,  299 
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D. 

Dandridoe,  fracture  of  spine,  157 
Deformity  a  symptom,  50 
Delirium,  72 
DepressioQB,  24 
Diagnoaa,  50 
Displacements,  35 
Dressings,  permanent,  93 
temporary,  87 


Emboush,  77,  120 

fat,  71,  120 
Ensiform  appendix,  179 
Epiphysis,  separation  of,  29 

repair,  63 
Epitrochlea,  249 
Etiology,  39 
Extraca[»ular,  of  femur,  318,  323,  337 

r. 

Failure  of  union,  64,  112 
etiology,  113 
treatment,  115 
Femoral  artery,  torn,  349 

vein,  torn,  349 
Femur,  315 
absorption  of  neck,  330 
angle  of  neck,  316 
fractures  at  the  lower  end,  356 
intercondyloid,  356 
of  either  condyle,  361 
separation  of  epiphysis,  358 
at  the  upper  end,  315 

of  great  trochanter,  345 
of  small  trochanter,  346 
of  the  head,  316 
of  the  neck,  316 

bony  union  after,  328 
causes,  319 
classification,  318 
diagnosis,  336  * 

excision  of  head,  344 
fixation  of  head,  343 
impaction^  326 
inversion  m,  327,  333 
pathology,  320 

througli  the  neck,  320 
at  base  of  neck,  323 
separation     of     epiphysis, 
321 
prognosis,  338 
repair,  328 
symptoms,  332 
treatment,  340 
through  great  trochanter  and 
neck,  344 
of  the  shaft,  347 

failure  of  union,  355 
progmisin,  351 
RymptuiuH,  350 
treatment.  U52 
in  childn'ti,  3i'>4 


Fenestrated  splints,  95 
Fibula,  400 
Fingers,  301 
fissures,  23 
Fixation,  direct,  101 
Foot,  402 
Forearm,  263 
at  the  elbow,  263 

coronoid  process,  270 

head  of  radius,  272 

neck  of  radius,  275 

olecranon,  263 
of  the  shaft,  276 

both  bones,  276,  296 

radius,  284 

ulna,  282 
at  the  wrist,  285 

CoUes's,  285 

other  than  Colles's,  294 
Fractura  diacondylica,  248 

a. 

Ganqrbnb,  69 
Glenoid,  216 
Green-«tick  fractures,  23 
Growth,  arrest  of,  31,  76,  228,  292,  359, 
389 

exaggeration  of,  76 
Gunshot  fractures,  33,  108 
Gunstock  deformity  of  elbow,  240,  246, 

249,  252 
Gurit,  statistics,  age,  20 

compound  fractures,  31 

costal  cartilages,  188 

femur,  315 

hyoid,  173 

imerior  maxilla,  166 

larynx  and  trachea,  176 

muscular  action,  41 

sternum,  179 

syphilitic,  46 

tumor,  48 

vertebne,  142,  148,  152-154 
Gutters,  wire,  90 

E: 

H.SMATOMYEUA,   146,  148 

Heart  wound  in  injury  of  chest,  180,  184 

Hemorrhage,  68 

Hcnnequin's  splint  for  arm,  236 

for  femur,  342 
Hodgen's  spHnt,  97,  341 
Hudson  Street  H(»pital  statistics,  com- 
pound fractures,  32 
general,  19 
humerus,  242,  249 
season,  21 
Humerus,  217 
lower  end,  242 

above  the  con<Iyles.  244 
articular  process,  259 
capitellum,  259 

development    of    epiphysis,    243, 
258 
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Humerus,  lower  end,  diagnoeiB,  261 
epitrochlea,  249 
external  condyle,  253 

epicondyle,  251 
intercondyloid  fracture,  256 
internal  condyle,  251 
separation  of  epiphysiB,  258 
trochlea,  261 
treatment,  262 
shaft,  238 
upper  end,  217 

anatomical  neck  and  tuberonties, 

218 
bead,  218 

separation  of  epiphymB,  225 
sui^cal  neck,  229 
symptomB,  232 
treatment,  234 
tuberosities,  222 
Hutchinson,  arrest  of  growth  of  leg,  389 
epiphysis  of  humerus,  225 
trochanter  minor,  346 
Hyoid  bone,  173 


Ilidm,  312 

Immobilization  of  joints,  104 
Incomplete  fractures,  23 
Inherited  tendency  to  fracture,  40 
Interdental  splint,  171 
Intra-articular  fracture,  30 

repair  of,  62 
Intra-capsular,  of  femur,  318,  320,  336 
Intra-uterine,  48 
Ischsemic  contraction,  69 
Ischium,  313 
Iterative  fracture,  76 

J. 

JoiNTH,  management  of,  104 

Btiflfness  of,  76 
Jugular  vein,  torn  in  fracture  of  clavicle, 
197 


Kino,  neck  of  femur,  317 
Kingsley,  interdental  splint.  171 
KocTicr,  anatomical  neck  of  niunerus,  219 

capitcllum,  259 

epiphysis  of  humerus,  228 

external  condyle,  255 

femoral  neck.  318,  344 
upper  epiphysis,  322 
Konig,  neck  of  femur,  344 

L. 

Lane,  fracturp  of  acromion,  208 

of  raracoid,  213 

of  first  rib,  183 
Larynx,  175 
Leg,  fractures  of,  379 
fibula,  400 


Leg,  lower  end,  386 

by  eversion,  389 
by  inversion,  397 
comminuted,  387 
anterior  portion  of  tibia,  399 
posterior  portion  of  tibia,  398 
separation  of  epiphysis  of  fibula, 
401 
of  tibia,  388 
supramalleolar,  387 
shaft,  382 
upper  end,  379 

epiphysis  of  fibula,  400 

of  tibia,  377 
spine  of  tibia,  381 
tubercle  of  tibia,  382 
Liability,  inherited,  40 
LigamenUim  patell^,  retraction,  361 

detachment,  374 
Loew,  statistics  of  prognosis,  121 
Longitudinal  fractures,  26 
Lotzbeck,  fracture  of  coronoid,  271 
Lucao-Chiunpionni^,  massage,  102 
Lumbar  puncture  in  disgnosis,  137 
Lung,  hernia  of,  186,  189.  524 

injured,  in  fracture  of  clavicle,  198 
of  ribs,  184 

H. 

Malar  bone,  162 
Malgaigne's  hooks,  373 
Malgaigne,  statistics,  age,  20 

femur,  315 

hyoid,  173 

metacarpus,  299 
Mar^,  fracture  of  first  rib,  183 
Uaasage,  101 

Mayor  8  scarf  for  clavicle,  204 
Maxilla,  inferior,  166 

condyloid  process,  167,  168,  172  - 

coronoid  process,  167 

treatment,  169 
superior,  164 
McBumey,  epiphy^  of  femur,  358 
Metacarpal  bones,  299 
Metatarsal  bones,  406 
Middeldorpf's  triangle,  237 
Mobility,  abnormal,  51 

return  of,  1 15 
Moore,  epiphysis  of  himiprus,  229 
Moulded  splints,  91 
Multiple  fractures,  31 
Mumiord.  compound  fractures,  33 
Muscles,  atrophy  of,  77 

dc^neration  of.  69 
Muscular  action  a  cause  of  fracture.  41 
Musculo-spiral  ncr\'e,  74,  231,  241,  245 

N. 

Necroair,  61 

Ner\'e  disease  a  cause  <rf  fracture,  46 

inclusion  in  callus,  75 

injury  of.  74,  197 
Nose,  160 
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0. 

Obuque  fracturee,  25 
Olecranon,  263 
OsteomyelitiB,  a  cause,  48 
Ob  iimominatuin,  305 
magnum,  299 

P. 

Pain  a  symptom,  53 

Paralyms  a  result  of  fracture,  74 

its  effect  on  repair,  114 
Parkhill'B  clamp,  101 
Patella,  363 

causes,  363 

course  and  terminations,  366 

disability  after  fracture,  367,  377 

pathology,  364 

refracture,  369,  377 

symptoms,  366 

treatment,  369 
Don-operaUve,  370 
operative,  374 
Pathological  fractures,  44 
Patholc^  of  fracture,  22 
Pelvis,^ 

acetabulum,  308,  314 

coccyx,  311 

course,  309 

diagnods,  309 

double  vertical  fracture,  306 

ilium,  312 

ischium,  313 

lateral  portion  of  ring,  306 

pubic  portion  of  ring,  306 

pubis,  313 

separation  in  front  and  behind,  305 
of  all  three  joints.  305 

■  of  pubic  symphysis,  304 
of  sacro-iliac  symphysis,  305 
Periosteal  bridge,  37,  58 

fringe,  361 
Periosteum,  extent  of  injury,  57 

share  in  repair,  58 
Phalanges  of  hand,  301 
Pisiform,  299 
Piano,  double  inclined,  98 
Plaster  of  Paris,  92,  94 
Pneumonia,  72 

Poland,  epiphysis  of  femur,  323,  359 
of  fibula,  401 
of  humerus,  258 
of  tibia,  381 

separation  of  epiphysis,  29 

trochanter.  346 
Pott's  fracture  at  ankle.  389 
Pouteau,  fracture  of  radius,  285 
Prognosis,  general.  120 
Pseudarthrosis,  1 12 

causcfl,  112,  113 

symptoms.  115 

trpatm<>nt,  115 
Pubis,  313 


Rachitis,  a  cause,  46 
Radius,  Collee'a  fractiuc,  285 
fractures  at  wrist  other  than  Ccrfles'a, 
294 
longitudinal,  296 
of  bead  and  neck,  272,  275 
of  shaft,  284 
sty;lotd  process,  296 
Reduction,  80 
Repair,  57 
of  cartilaf^,  62,  190 
opposing  ii^uences,  113 
Retention,  85 
Rheumatism,  a  cause,  46 
Ribs,  183 

Riedel,  head  of  femur,  316 
Roberts,  fracture  of  radius,  296 
Robeon,  sutu^  of  patdla,  373 

B. 

Sacro-iliac,  synchondrosis,  305 
Sacnun,  transverse  fracture,  310 

vertical  fracture,  306 
Sarcoma  after  fracture,  74 
Sayre,  dressing  for  ctavide,  205 
Scaphoid,  carpal,  297 

tarsal,  406 
Scapula,  208 

acromion,  211 

body,  208 

coracoid  process,  213 

glenoid  cavity,  216 

mferior  angle,  210 

neck,  214 

spine,  211 

upper  angle,  211 
Schanz,  old,  of  patella.  378 
Season,  influence  of.  21 
Secondary  fracture,  76 
Semilunar,  299 

Scnn,  fracture  of  neck  of  femur,  341 
Separation  of  epiphysis,  29 
Septtcajmia.  70 

Shaffer,  fracture  of  neck  of  femur,  342 
Skin,  injury  of,  67 

stained  by  compression  of  chest,  186 
Skull,  123 

meclianism  and  pathology,  124 

pathological  and  reparative  processes, 
132 

symptoms  and  treatment,  133 
circumscribed,  of  vault.  134 
fissured,  with  brain  injuiy,  136 
internal  table.  130.  138 
perforation  of  base.  140 
rupture  of  middle  meningeal,  139 
Smith's  anterior  splint.  90 
Smith,  R.  W.,  neck  of  femur,  327 

humerus,  221 
Spine.  142.     (See  Vertebne.) 
Spiral  fractures,  26 
Splinters,  vitality  of,  60 
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Splints.  87 
long  side,  98 
Fdaster-of-Paris,  92 
suspended,  90 
SpontaneouB  fractures,  44 
Statistics,  compound  fimctures,  33,  110 
delayed  union,  1 12 
ei»pnyBes,  29 
^neral,  19,  121 
influence  of  age,  20 
season,  21 
syphilis,  46 
tumor,  47 
muscular  action,  42 
prognosis,  121 
Sternum,  177 
Stiffness  of  joints,  76 
Stocking  spUnt,  93 
Strome}rer  8  cushion,  241 
Subclavian    vein,    torn    in    fraeture    of 

clavicle,  197 
Subjective  symptoms,  53 
history,  54 
loss  Of  function,  53 
pain,  53 
Suppuration  after  fracture,  70 
Supracondyloid  of  humerus,  244 
Supramalleolar  fracture,  387 
Suspended  splints,  90 
Sustentaculum  tali,  404,  830 
Suture  of  bones,  100 
Symptoms,  50 
objective  signs,  50 

abnormal  mobility,  51 
crepitus,  52 
deformity,  50 
Syphilis,  a  cause,  46 

T. 

Tefands,  72 

Thomas,  head  of  radius,  272 

Thorbum,  fracture  of  spine,  158 

Thrombosis,  68.  77 

Thyroid  extract  in  delayed  union.  116 

Tibia,  379.     (See  Leg.) 

Tibial  artery,  torn,  384 

Toes,  407 

Trachea,  176 

Traction  by  suspension,  97,  362 

by  weight  and  pulley,  96 

continuous.  96 
Transverse  fractures,  25 
Trpalmrnt.  80 

umbulntory,  102 

by  amputation,  109 


IVeatinent  of  oompound  fracturos,  106 
articular,  110 

of  gunshot  fractures,  106 

of  poeudarthrosis,  1 15 

of  vicious  union.  1 16 
Trochanter  major,  344,  345 

minor,  346 

U. 

Ulna,  coronoid  process,  270 
(uecranon,  :^ 
shaft,  282 
styloid  process,  296 
Ulnar  nerve,  injury  of,  250 
Union,  deformed  or  faulty,  117 
ddayed,  or  failure  of,  112 
fibrous,  112 

T. 

V-sHAPBn  fractures,  20 
Varieties,  22 
of  direction,  25 
of  seat,  29 
Velpeau,  dressing  for  clavicle,  205 
Vertebra,  142 
course  and  terminations,  153 
etiology,  146 
pathology,  143 
arches,  144 
bodies,  143 
cord,  145 
processes,  144 
symptoms,  146 
atlas  and  axis,  148 
lower  cervical  and  upper  dorsal.  150 
dorsal  and  upper  lumbar.  152 
lumbar,  153 
treatment,  156 
Vertical  suspenuon,  98,  354 
Volkmann's  foot-rest,  97 
ischemic  contraction,  69 
splint,  89 

suture  of  patella.  377 
Von  Bergmann.  of  orbital  plate,  130 
old  fracture  of  patella,  3 V 8 


Weeo's  splint,  99 
Wliitman.  femoral  nerk,  316,  341 
upper  epiphysis,  323 


Z. 


Ztooma,  162 
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Accidents  during  reduction,  452,  455 
Acetabulum,  fr&cture  of  edge,  733 

of  floor,  762 
Acromion,  fracture  of,  558,  599 
After-treatment,  453 
Age,  influence  of,  415 
Ambi,  447 

Aneesthesia,  dangers  of,  445 
Aneurism  aft^r  dislocation,  423 
Anrtit,  congenital,  470 
Ankle,  congenital  dislocations  of,  837 

dislocations  at  or  near,  814 
Annandale,  recurrent,  of  jaw,  491 

meniscus,  of  knee.  791 
Anterior  oblique  didocation  of  hip,  738 
Arteries  injured  in  dislocation,  422 

in  re<luction,  432.  457 
Arthrotomy  to  reduce,  451 
Astragalus,  dislocation  of,  815 

"total"  dislocation  of,  828 
Atlas,  dislocation  of,  505 
Axillary  artery,  injured  in  dislocation, 
423 
in  reduction,  452,  459 

B. 

Bahwrll,  astragalus,  S31 
Bayer,  metatarsus.  839 
lligelow,  hip,  rlaasifiration,  725 

reduction,  443.  741.  748 
ULsKel-Hagen,  congenital,  of  patella.  807 
Rlasius.  vertebra?,  492,  497.  501,  515 
Blood vejtarls    injured    during  reduction, 
4.17 
in  dislocation.  422 
Bone,  overgrowth  after  dislocation.  433 
Brachiul  artery,  injured  in  diHlocation, 
424 
in  RMiuction.  4.'>8 
plexus,  torn  in  nniurtion,  464 
injured, (HK) 
Brachialif  anlicus.  nsHi6etl.  (»2f> 
Bradford,  congenital,  of  hip,  479 
Broca,  ^utiaNtnigiUiiid.  S2l 

supnurntion.  4*i7 
Hurrpll,  recurrent,  of  shoulder.  OOli 
Busch,  obstacles  to  reduction,  443 

54 


CALCANBtni,  dislocation  of,  838 
Caldwell,  rupture  of  circumflex,  458 
Capsule,  an  obstacle,  444 

lesions  of,  420 
Carpal  bones,  dislocation  of,  692,  694 
Carpo-metacarpal  dislocations,  699 
Causes,  determining,  417 

predisposing,  416 
Cheesman,  patella.  806 
Circumflex  artery,  injured  in  dislocation, 
423,  459 
ner>'e,    injured    in    dislocation,    425, 
599 
Clavicle,  dislocations  of.  528 
acromial  end,  536 
subacromial,  542 
subcoracoid.  545 
supra-acromial.  537 
both  ends,  545 
stenial  end.  528 
backward.  532 
forward,  529 
habitual,  531,532 
upward.  534 
Coccyx,  dislocations  of,  715 
Complications  (8c«  a/«o  Special  Disloca- 
tions), 421 
of  bloodvessels,  422 
of  bones.  421 
of  nerves,  424 
of  soft  parts  and  skin.  427 
of  viscera.  427 
Compound  dislocations,  427 
Congenital  dislocations  (Jtre  nl^i  SjK-cial 
Dislocations),  469 
etiology'.  470 
{>atho1ogy  at  hip,  474 

at  shoulder,  477 
statistics,  469 
symptoms,  477 
tn-atment.  479 
Consecutive  re<luction.  443 
Coraroid  process,  fracture  of,  .liKt 
Coronoid  process  of  ulna,  fracture  of.  (i24, 

6;W.  647 
Costal  cartilages,  dislocations  of,  524 
Coun<e.  441 
Cms,  injuries  of  vessels.  458 

MS 
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Crural  nerve,  presaed  on  in  dislocation, 

427 
Cuboid,  dislocation,  839 
Cuneiform  bones,  dislocatioD  of,  839 

0. 

Death  by  aiuesthetic,  445,  468 
sudden,  after  reduction,  468 
Definitions,  411 

D^i;eneration  after  dislocation,  427,  434 
Deepres,  method  of,  449 
old,  of  shoulder,  609 
Diagnoflis,  436 

Distention,  dislocation  by,  484 
Divergent  dislocation  of  rudius  and  ulna, 

645 
Dotlinger,  congenital,  of  hip,  473 
DOrfler,  radius,  with  fracture  of  ulna,  668 
Dorsal  dislocations  of  the  hip,  729 
Dubreuil,  habitual  dislocation,  454 
Duchenne,  paralytic,  of  shoulder,  616 
Duvemey,  radius,  by  elongation,  663 

E. 

Elastic  traction,  450 
Elbow,  anatomy  of,  617 
dislocations  of   (we  cdao   Radius  and 
Ulna),  617 
backward  dislocations,  620 
after-treatment,  630 
complications,  424,  425,  023 
diagnosis,  625 
pathology,  622 
prognosis,  626 
symptoms,  624 
theories  of  production,  620 
treatment,  627 
classification,  619 
congenital  and  pathological.  675 
divergent  dislocation  of  radius  and 

ulna,  645 
forward  dislocations,  64 1 
fracture  during  reduction,  465 
frequency.  619 
injury  of  nerves  in.  425,  624,   636 

of  vessels  in,  424 
isolated,  of  radius,  653 

of  ulna,  649 
lateral  dislocations,  630 

complete  outward.  (>37 
subepicnndylar,  640 
supra-epicondylar,  040 
inroinplote,  i\^i\ 
inward,  (i.'{2 
outward.  t>3.'i 
old   iinrodiiccd.   trcatmcnl.  670 
n'l;iti(ins  to  disUwntions  of  rtlioul- 
litTiiiiii  fracture  of  clavicle.  .V>2 
Kiiibolisin.  fat.  4(W 

fatal.  4fiK 
Kinphyscma  durinir  n-iiiirtion  of  shoul- 
der. 4.if>.  M'^i 
Engel,  operation  in  old,  770 


Ensiform  process,  difflocation  of,  522 
Epitrochlea,  fracture  of,  622,  635,  644, 

646,672 
Erecta,  luxatio,  582 
Etiology,  416 
Everted  dorsal  dislocation  (rf  lup,  736 

F. 

Farabbuf,  anatomy  of  aboulder,  540 
reduction  of  shoulder,  575 
subtricipital,  583 
thumb,  704 
Fat  embolism,  468 
Femoral  artery,  injured,  424,  763 

vein,  injured,  763 
Femur,  fracture  of  head,  733,  764 

of  neck,  733,  753,  764 

of  shaft,  747,  765 
Fibula,  dislocations  of,  810 

lower  end,  812 

spontaneous  and  pathological,   812 

upper  end,  810 
Fingers,  dislocations  of,  704 

distal  phalanges,  712 

metacarpo-phalangeal,  710 

of  middle  phalanges,  711 
Fischer,  first  metatarsal,  839 
Flaubert,    rupture    of    brachial    plexus, 

450,463 
Flower,  classification,  shoulder,  554 
Foot,  dislocations  of,  815 

backward,  815 

compound,  820 

congenital,  837 

forward,  817 

inward,  818 

outward,  819 

upward,  820 
Forearm,  avulsion  of,  457 
Fracture  as  a  comphcation,  421 
during  reduction,  465 

a. 

Ganorene,  430.  466 
Gell^,  obstacles  to  reduction.  443.   7-1 1 
Glenoid  fossa,  fracture  of,  599 
Grawitr,  congenital,  of  hip.  473 
Greiner,  radius,  with  fracture  of  ulna.  ti*iS 
Gu<'rin.  avulsion  of  forearm.  4.57 
Gunn,  obstacles  to  reduction,  443,  741 


Habitual  dislocations.  418,  454 

of  hip.  768 

of  shoulder,  419.  429.  603 

treatment.  454 
Hipmatomyelia.  146.  148.  498 
Halm,  lateral,  of  elbow.  631 
Harris,  operation  in  old.  770 
Hibon.  congenital,  of  knee.  470 
Hip.  anatomy  of,  718 
dislocations  of,  718-774 
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Hip,  dUlocationa  of,  accidents  in  reduc* 
linn,  767 
ult«r-treatment,  768 
backward  dislocations,  728 
anterior  oblique,  738 
dorsal,  729 

pathology,  730 
Bymptoma,  733 
everted  dorsal,  736 
treatment,  740 
classification,  724 
complications,  763 
compound,  T22 
congenital,  474 
directly  upward,  756 
downwara  and  inward,  745 
obturator,  745 
perineal,  750 
on  tuberosity  of  isctiium,  760 
fracture  during  reduction,  767 
.        of  acetabulum,  762 

of  femur,  733,  747,  764,  765 
habitual  dislocations,  768 
ileo-pectineal,  751 
infracotyloid,  760 
injury  of  nerves  in,  465,  753,  764 

of  vessels  in,  424,  74V1 
intrapelvic,  751 
labruni  cartilagineum,   detachment 

of,  766 
old  dislocations,  treatment  of,  770 
arthrotomy.  770 
excision,  771 
osteotomy,  771 
paralytic  dislocations,  772 
patholi^cal  dislocations,  772 
prognosis,  768 

MmultaneouH,  of  both  hips,  766 
spontaneous  dislocations,  772 
statiHtics,  721 
subspinoiL't,  756 
supracotyEoidca.  ".W 
suprapubic,  751 
through  acetabulum,  308,  761 
upward,  756 

and  forward  (suprapubic),  751 
Hitsig,  metatarsus.  839 
Htinigschmied,  tibio-tanial,  81.S 
Hudson  Street  Hospital  statistics.  413 
Hueter,  outwanl.  elbow.  635 
Humphry,    congenital,   of    radius,   473, 

676 
Hutchinson,  suppuration.  466 
vertebra*,  500 

I. 

iLEO-PErriNEAL  dislocation  of  hip.  751 

India-nibber.  traction  by.  450 

1  nf racotyloi<l  dislocation  of  hip.  760 

Internal  derangement  of  knee,  789 

Int  racoracoid  dislocation  of  shoulder.  .■>6i'i 

Intrajtelvic  dislocation  of  hip,  751 

Irregular  dislocations.  444 

Isemeyer,  pathological,  of  patella,  808 


J. 

Jaw,  dislocation  of  lower,  485 

backward,  with  tracture,  485 

congenital,  49) 

forward,  486 

outward,  486 

pathological,  491 

upward,  485 
J4>ssel,  recurrent,  of  shoulder,  429 
subglenoid,  581 

K. 

Kamsibrer,  fracture  of  femur,  76C 
Knee,  dislocations  of,  775 
antero-lateral,  786 
backward,  781 
by  rotation.  786 
congenital,  470,  792 
forward,  787 
injuries  of  ner>'e8  in,  778 
of  vessels  in,  423,  778 
lateral,  783 
inward,  785 
outward,  783 
spontaneous  and  pathological.  794 
statistics,  776 
internal  derangement,  789 
semilunar  cartilages,  789 
Kocher  on  reduction  of  hip,  742,  749,  756 

of  shoulder,  573 
KOrte,  injuries  of  vessels,  458 
KrOnlein.  congenital.  469.  470 
statistics,  congenital,  470 
elbow,  619 
general,  414 
Kuttner.  patella,  806 


Labki'm  cartilagineum,  detachment  of, 

766 
Lannelongue,  patella,  807 
Lobker,  habitual,  of  shoulder.  504 

radius,  659 
I»renz,  congenital,  of  hip,  480 
Lung,  hernia  of,  186.  189,  524 

H. 

MAnKLi"sa,  spontaneous,  of  wrist.  688 
Malgaigne,  classification,  hip.  725 

shoulder.  .5.^3 

radius,  with  fracture  of  ulna,  668 
Manipulation,  reduction  by,  449 

at  hip.  740 

at  shoulder,  573 
Marehand,  accidents  in  rediirtion.  44(1. 

458 
Markoc,  fracture  of  hunienis.  ^65 
Mcliumey's  hook.  598 
Meant,  old,  of  shoulder,  609 
Median  ner\'c,  injury  of,  425.  624 
Medio-carpal  dislocations,  6^ 
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Medio-tarsal  dislocations,  836 
Metacarpal  bones,  699 
Metacarpo-phalapgeal     dislocations     of 
finger^  710 

of  tliunib,  704 
Metatarsal  bones,  dislocations  of,  839 

subluxation  of  head,  841 
Metatarso-phalangeal  dislocations,  841 
Meyer,  patella,  797 
Morton,  metatarsalgia,  841 
Muscles  torn  during  reduction,  457 
Muscular  action  a  cause  of  dislocation, 

417 
Musculo-spiral  nerve  torn,  624,  669 
Myers,  congenital,  of  liip,  479 
Myopathic  dislocations,  483 
Myositis  ossificans,  626 

N. 

Nerves,  injured,  424,  460,  463,  583,  599, 

624,  779 
Newman,  patella,  806 
Nicoladoni,  old,  of  elbow,  672 

O. 

Obstetrical  paralysis,  615 
Obturator  dislocation,  745 
Occiput,  dislocation  of,  503 
(Edema,  persistent,  435,  467 
Old  dislocations,  pathology,  431 

treatment,  451 
Olecranon,  fracture  of,  623,  642 
Oa  magnum,  dislocation  of,  697,  698 

P. 

Paci,  congenital,  of  hip,  480 

Paralysis  after  dislocation  of  shoulder, 

42.'>,  464,  603 
Paralytic  dislocations,  483 
of  hip,  772 
of  shoulder,  615 
Parker,  radio-carpal,  682 
Patella,  dislocations  of,  796 
complete  reversal,  SOS 
congenital,  807 
downward  with  rotation,  806 
edgewise  or  vertical,  80.*!,  805 
habitual  or  patiiological,  808 
inward,  803 
outward,  7'.t9 
Patiiological  dislocations,  481 
Patholopy  ijf  old  dislocations.  431 

of  recent  ilislocations,  420 
Pelvis,  ilislocations  of,  71o 
IVmiei-methode.  at  shoulder,  570 
Perineal  dislocations,  7oO 
Petit,  prineij)lc  of  reduction,  448 
i*hal:mf;es  of  foot,  ilislocations  of,  842 
of  hand,  dislocations  of.  704 
di-stal.  712 
mid<lle,  711 
pro\inial,  704,  710 


Piogaud,  nidius,  by  elongation,  665 
Pisiform,  dislocations  of,  696 
Poinsot,  subastragaloid,  821 
Popliteal  arteiy  torn,  424 
Pouteau  on  reduction  of  hip,  448 
Prahlj  statistics  of  hip,  721 
Priapism  in  spinal  injury,  501 
Prognosis,  441 
Pubic,  of  hip,  751 

S. 

Radio-carpal  dislocations,  681 
backward  683 
congenital,  691 
forward,  685 
outward,  687 
pathological,  687 
subluxation,  687 
Radio-ulnar  joint,  lower,  679 
backward,  679 
forward,  680 

inward  and  downward,  681 
Radius,  head  broken,  624 
isolated  dislocations  of,  653 
backward,  654 
by  elongation,  663 
forwardT660 
outward,  657 
pathological  and  congenital,  473, 

477,  675 
with  fracture  of  ulna,  668 
Recurrent  dislocations,  418 
Reduction,  443 
accidents  during,  452,  455 
by  manipulation,  449 
consecutive,  443 
methods  of,  446 
obstacles  to,  443 
spontaneous,  443 
Repair,  428 

Retro-axillary  dislocation,  589 
Rheumatism,  dislocation  in,  482 
Ribs,  broken,  427 

dislocations  of,  523 
Rieard,  habitual,  of  shoulder,  60  > 
Rutherford,  patella.  806 

S. 

Scaphoid,  dislocations  of  carpal,  604 

of  tarsal,  838 
Schinzingcr,  reduction  of  shoulder.  .">76 
SchrOtt^r.  radius  alone.  659 
Sciatic  ner^-p.  pressure  upon,  7;13.  764 
Scuddcr.  compound,  of  foot.  820 

congenital,  of  shoulder,  610 
Semilunar  Ikiuc,  dislocation  of.  605 

cartilages,  dislocation  of,  789 
Rervier.  radio-carpal.  682 
Shoulder,  anatomy  of,  547 
dislocations  of,  547-616 
anterior,  557 

after-treatment,  577.  602 
of  old.  607 
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Shoulder,  dialocationi)  of,  anterior,  by  ; 
muscular  action,  418 
intra-coracoiil,  oHo 
Kubcuracoid,  60S 
pathology,  560 
symptoms,  563 
treatment,  567 

accidenta  during,  452,  455 
by  manipulation,  573 
Kocher,  573 
Schinzinger,  576 
direct  reposition,  569 
heel  in  axilla,  572 
traction  downward,  569 
upward,  570 
with  leverage,  572 
claasthcation,  552 
complications,  595 

fracture  of  acromion,  558,  599 
of  coracoid,  594,  599 
of  glenoid  fossa,  599 
of  neck,  596 
of  shaft,  599 
of  tuberosity,  586,  596 
injury  of  nerves,  425,  463,  599 
of  vessels,  424,  457 
compound  dislocations,  600 
cungpnitai  dislocations,  477,  610 
dunnward  dislocations,  579 
luxatio  erecta,  582 
subglenoid,  579 
subtricipital,  583 
habitual  dislocations,  419,  429,  603 
injury  of  nerves  in,  425,  463,  599 

of  vessels  in,  424,  457 
old  dislocations,  treatment,  607 
arthrotomy,  608 
excision,  609 
fracture,  609 
osteotomy,  609 
subcutaneous  section,  608 
paralytic  dislocations,  616 
pathological,  614 
posterior  dislocations,  684 
symptoms,  588 
treatment,  589 
prognosis,  602 
recurrent.  419.  429,  603 
relation  to  other  injuries,  554 
retro-axillary,  581 
simultaneous,    of    both    shoulders, 

5S.5.  591.601 
statiMtics,  551 
subacromial,  584 
subluxation,  614 
subspinous,  584 
upward  (supracoracoid),  590 
Skin  torn  during  retluction,  466 
Smith,   Nathan,  on  manipulation,  449, 

740 
Smith,  K.  W..  congenitaJ,  of  shoulder,  610 
Souclion.  old  dislocations  of  shoulder,  698 
Spinal  rolunm  (w«  Vprtebra*),  494 
S|N)nt:m<fms  dislocations,  481 
reftuction,  443 


Sprengel,  lateral,  elbow,  631 
btatistics,  congenital,  469,  470 
death  by  anssthetic,  446 
general,  413,  414 
mflucnce  of  age,  415 

of  paralysis,  425 
injury  of  vessels,  457,  463 
Sternum,  dislocations  of  body,  518 

of  ensiform  process,  522 
Streubel,  lateral,  elbow,  631 
obstacles  to  reduction,  443 
patolhi,  797 
radius  alone,  665 
by  elongation,  664 
Subacromial  dislocation  of  clavicle,  642 

of  shoulder,  684 
Subastragaloid  dislocations.  821 
Subclavicular  dislocation,  566 
Subcoracoid  dislocation  of  clavicle.  645 

of  shoulder,  568 
Subepicondylar  dislocation,  640 
Subglenoid  dislocation,  579 
Subscapular  artery  turn,  469,  460, 581 
Subspinous  dislocation  of  hip,  766 

of  shoulder,  584 
Subtricipital  dislocation,  683 
Suppuration,  427,  446,  466,  499,  767 
Supra-acromial    dislocation   of   clavicle, 

637 
Supracoracoid    dislocation    of  shoulder, 

590 
Supracotyloid  dislocation  of  hip,  756 
Supra-epicondylar  dislocation,  640 
Suprapubic  dislocation,  751 
Sus-cotyloidienne  dislocation,  751 
Symptoms,  436 
Syncope,  468 

I. 

Tarsal  bones,  dislocation  of,  838 
Thumb,  dislocations  of,  704 
backward,  705 
forward.  708 
lateral,  709 

distal  plialanx.  712 

proxitual  phalanx,  704 
Thyroid  dislocation,  746 
Tibio-tarsal  dislocation,  815 
Tillmanns,  lower  radio-ulnar,  679 

radio-carpal,  682 
Toes,  dislocation  of,  841 
Traction  by  graNity,  451 

elastic.  450 
Trapexium.  dislocation  of,  698 
Trapexoid,  dislocation  of,  698 
Treatment,  443 

Trendelenburg,  old,  of  elbow,  672 
Tuberosity  of  humerus,  broken,  686,  687, 
696 


Ulna,  fracture  with  dislocation  of  radius, 
668 
{■(dated  dislocation  of,  649 


854 
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Ulna,  isolated  difdocation  of,  backward, 
6o0 
forward,  653 
inward,  653 
I'lnar  artery  torn,  425 

nerve  injured,  425,  635,  643 
rnciform,  dialocatioD  of,  696 

V. 

Verneuil,  congenital,  472 
Vertebne,  dislocations  of,  494 

atlas,  505 

cervical,  507 

classification,  493 

dorsal,  514 

etiology,  499 

lumbar,  516 

occiput,  503 

patDolo^,  493 

prognosis,  501 

secondary  changes,  498 

symptoms,  49f> 

treatment,  502 


Viscera,  injury  to,  427 
Volker,  old,  of  eltww,  672 
'  Volkmann,  patkologica],  481 
Voluntary  cuslocations,  483 
Von  Ammon,  congenital,  473 

W. 

Warrahse,  congenital,  of  hip,  479 
Wielard,  injuries  of  vessels,  458 
Wippermann.  fracture  of  neck  of  femur. 

763 
Wrist,  dislocations  at,  679 
pathological,  687 


Y-UQAMENT,  719 

ossified.  746 


T. 


Z. 


<  ZiELEWicz,  congenital,  of  patella,  NO? 
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